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I.—GENERAL CONSIDERATIONS.

The work of the past year iu the Museum, though iu mauy respects

unlike that of previous years, has nevertheless been the direct out-

growth of the activities of more than half a century, and it seems but

proper, before describing current operations, to speak briefly of the

origin and history of the Museum, of its aims and methods, and of its

relations to other national institutions, especially the Smithsonian

Institution, under whose control it was placed at the time of its formal

organization.

A.—THE DEVELOPMENT OF THE MUSEUM.

The history of origin and development has been discussed in previous

reports, and in a paper entitled " The Genesis of the National Museum."*
It will therefore be sufficient for our present purpose to rei)oat a few of

the most essential facts.

The idea of a national museum in the city of Washington was first

suggested by the Hon. Joel E. Poinsett, of South Carolina, Secretary

of War under President Van Buren, who in 1840 organized, for the

purpose of establishing such a museum, a society called '' The National

Institution," afterwards "The National Institute," which was for four

years exceedingly prosperous and active. By this society the nucleus

for a national nmseum was gathered in tlie J*atent Office building in

Washington, and public opinion was educated to consider the estab-

lishment of such an institution worthy of the attention of the Govern-

ment of the United States. In 1840, having failed in securing the

public recognition at which it is aimed, the society became torpid, and

eventually, in 1861, j)assed out of existence.

'The Genesis of the U. S. Xntioiial Museum. Hciiort of Suiitli.-^oiiian Iiistitntiou,

Part II, National. Museum, 1801, pp. 273-330.
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In -lanuary, 1S47. the first Board of IJegeiits, after many weeks of

consultation and deliberation over the plans for the organization of the

Smithsonian Institution, unanimously voted the following resolution

:

Remlved, That it is tlie iLtentiou of tlie, act of Conj^ress, and in accordance with

tlie design of Mr. Sniitlison, as expressed in his will, that one of the principal modes

of execntinii the act and the trust is the accumulation of collections of specimens

and objects of natural history and of elegant art, and the gradual formation of a

library of valuable works pertaining to all departments of human knowledge, to the

end that a copious storehouse of materials of science, literature, and art may be

provided, which shall excite and diffuse the love of learning among men, and shall

assist the original investigations and efforts of those who may devote themselves to

the pursuit of any branch of knowledge.*

From 1844 until ISoS, when the so-called "National Cabinet of Curi-

osities" passed into the charge of the Smithsonian Institution, the

term " National Museum " Avas not in use. From that time onward,

however, it was used, unotticially, to designate the collections in the

Smithsonian building. After the "National Cabinet" Avas delivered to

the Kegents, appropriations were made by Congress for its maintenance.

During the twenty-three years which followed, the collections were

greatly increased and were made the subjects of numerous important

memoirs upon the natural history and ethnology of America. The pub-

lic halls, with their arrangement^ for the exhibition of a portion of the

collection, also received a due share of attention, and a certain amount

of instruction and pleasnre was aftbrded to visitors. The appropria-

tions, however, were meagre, the space limited, and the "staff was so

inadequate that little could be done except to keep the collections in

good ])reservation.

The broad jjlan upon which the operations of the National Museum
are now conducted was, however, anticipated as far back as 1853, when

Prof. Henry wiote:

There can be little doubt that in due time ample provision will be made for a

library and museum at the capital of this Union worthy of a Government whose

perpetuity depends upon the virtue and intelligence of the people.!

The difficulties attending the formation of such a museum were

appreciated by Prof. Henry, who already in his report for 1849, had

spoken with much emphasis of the caution required in assuming under

the direction of the Institution the care of the national collections.

Prof. Henry, in the report of the Institution for 1870,| again care-

fully expressed his opinion as to the character which should be given

to the National Museum.

There is [he wrote] scarcely any subject connected with science and education to

which more attention is given at the present day than that of collections of objects

of nature and art, known under the general denomination of museums. This arises

from their growing importance as aids to scientific investigation and instruction.

' Report of Committee on Organization, p. 20.

t Report, Smithsonian Institution, 1852, p. 245.

\ Report, Smithsonian Institution, 1870, p. 31.
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111 the report for 1S73 ullusion is made to the enoriiioiis increase

iii tbe iiatioiial collections, "requiring- the utmost exertions of tbe

limited force conueeted with tbe National jMuseum for its jn-oper treat-

ment."'*

Although tbe appropriations for tbe ]\luseuiii lia\e of late years been

more liberal, it is certain that, on account of the immense annual

increase in the quantity of material recei\cd. (|uite as much care and
caution is still needed.

Tbe iSmithsonian Institution from its foundation Ibsteied explora-

tions, and its Museum Mas enriched by the numerous ethnological and
natural history objects brought home by the explorers. Many gifts

were received from private sources, and valuable objects were depos-

ited in its Museum for safe-keeping. Tbe nucleus of its collections

was a small but valuable cabinet of luiuerals formed by tbe Foun<ler,

James Smitbson, who was himself a chemist and mineralogist of good

repute, and a Fellow of tbe Royal Society of London.

At tbe time of the establishment of tbe Institution several naval

expeditions and surveys of tbe public domain were being organized

by tbe Government, and during their progress large collections of

ethnological and natural history objects were made. Important for

eign material was obtained by tbe Pacific Exidoiing Expedition,

Perry's Expedition to Japan, and the other naval expeditions, while

tbe naturalists attached to tbe Pacific Paiiroad Survey, tbe Mexican
Boundary Survey, and tbe surveys under the Army Engineer Corps,

brought together great collections illustrating the natural resources

and ethnology of North America.

A new source of growth, subsequent to 1871, was the exploration

of tbe waters of North America, by the U. S. Fisb Commission, whose
connection with the Institution has always been intimate.

At tbe close of tbe Centennial Exhibition of 1876 tbeexliibitsof tbe

United States Government, and those of numerous foreign govern-

ments and of private exhibitors, came to tbe National Museum.
A new period now began. Tbe storage rooms and exhibition balls

of tbe Smithsonian building were already overfiowing- witb tbe accu-

mulations of thirty years, and tbe small number of persons emi)loyed

in caring for them were overburdened and unable to do the necessary

work. Tbe scope of tbe collections bad become wider and a new and

broader classification was found to be necessary. The growth of tbe

country in wealth and culture was leading to tbe establishment of

many local museums, and tbe educational influences flowing from these

and from tbe Centennial Exhibition caused a demand for more eflicient

methods of musiiem administration.

The exhibition of 1876 had been indeed an event of great educational

importance to tbe people of tbe United States; and not tbe least of its

Report, Sniitbsouian lustitutiou, 1873, p. 48.
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good works was the lesson it taught as to the possibilities for good in

public museums.

The objects whidi at the close of the Ceutennial were given to the

United States for its National Museum were of large intrinsic value,

and were also very imi)ortant from the fact that the necessity of caring

for them led to the erection of a large building for the expansion of the

Museum itself.

In 1881, after the new building had been completed, the Museum
was entirely reorganized.

In the early years Prof S. F. Baird, then Assistant Secretary, with

two or three assistants, was able to give all necessary attention to the

care of the collections, and the Museum was not formally divided into

departments.

When the reorganization was made in 1881, under the immediate care

of the present Assistant Secretary, the diversity of the collections

made it necessary to establish a number of departments, each of which

was placed in charge of a curator, and the staff has since been con-

stantly increasing. This is at present composed of the officer in charge

and thirty-two curators and acting curators, twenty-two of whom
receive no salary from the Museum. There are also eleven administra-

tive offices, each under its own chief, while in connection witli the gen-

eral work of administration there is in the Museum a library, a chemi-

cal laboratory, a photographic laboratory, and various workshops for

taxidermy, modeling, and for the preparation of skeletons for exhibi-

tion.

THE DEVELOPMENT OF THE 3IUSEUM IDEA.

The history of the National Museum may, then, be divided into three

periods :

—

First, that from the foundation of the Smithsonian Institution to

1857, during which time specimens were collected purely and solely to

serve as materials for research, no special efforts being made to exhibit

them to the public or to utilize them except as a foundation for scien-

titic descrii)tion and theory.

Second, the period from 1857, when the institution assumed the cus-

tody of the " National Cabinet of Curiosities,'' to 187G. During this

period the Museum became a place of deposit for scientific material

which had already been studied, this material, so far as convenient,

being exhibited to the public and, so far as practicable, made to serve

an educational purpose.

Third, the present period, beginning in the year 187(5, within which the

Museum has entered more fully into the work of gathering collections

and exhibiting them on account of their value from an educational

8tand])oint.

In the first period the main object of the Museum was scientitic

research: in the second, the establishment became a museum of record
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as well as of research, while in the tliinl period is growing up the idea
of public education.

Ill cloBiiig this general statement it may be well to mention what
seetn to be the things detinitely accomplished since the time of reor-

ganization in 1881.

The definite steps of progress may be summarized as follows:

(1) An organization of the ]\[useum stalf has been effected, efficient

for present pur])oses and capable of expansion and extension as occa-

sion may re(j[uire, and many capable museum-experts have been trained

for work in other institutions.

(2) Through the agency of this start' the materials in the Museum,
the accumulations of nearly half a century, have been examined, classi-

fied, and brought under control au<l arranged in such manner as to

insure their safely and make them available for study.

(3) The collections have been increased to more than fifteen-fold their

former extent.

(4) A considerable beginning lias been made toward the development
of a well labeled and effectively installed exhibition series, available

for the instruction of the public.

(5) A thorough study of the organization and systems of classifica-

tion in other museums throughout the world has been made, the results

of which are beginning to appear in the work of the Museum staff and
which will be made available for other institutions through a re^jort

upon the principles and methods of museum administration, now in prep-

aration.

(6) Many new methods of installation have been developed by experi-

ment in the Museum, and the best and most available employed else-

where have been adopted. Our new methods are being adopted in

many similar establishments at home and abroad.

(7) The art of taxidermy and the making of museum models have
been advanced and dignified by the policy adopted in the treatment of

the experts in the employ of the Museum.

(8) Science has been forwarded by the publication of some thousands

of papers describing the materials in the Museum, Avhile the work of

specialists in the production of these papers has greatly enhanced the

value of the national collections.

(9) Popular educational work of unquestionable value has been accom-

plished by participation in great expositions in Philadeljjhia, Ueiiin,

London, New Orleans, Cincinnati, Louisville, ^Madrid, and Chicago,

(10) Hundreds of thousands of named specimens have been distrib-

uted to other museums and to colleges and schools.

THE POSSIBILITIES FOR THE FUTURE.

It is evident that a National Museum worthy of the dignity of the

nation must always be maintained in the city of Washington.

Every country has a museum or groiq) of museums in its cajiital
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city—centers of scieiititic and educational activity—the treasure-house

of tlie ])eoi)le, filled with memorials of national triumphs in the fields

of science, art, and industrial progress.*

These are legitimate objects of national pride, for upon the character

of its museum and libraries intelligent persons visiting any country

very i)roperly base their judgment as to the nature aiul degree of the

civilization of the people.

Washington may without question be made the seat of one of the

greatest museums in the world. It nuiy perhaps be neither i^racticable

nor desiiable to gather together in this city extensive collections of

early works of art, but a representative series of such objects will

undoubtedly grow up which will tend to educate the public taste, and
l)roniote the study of the elements of art and the history of civiliza-

tion, and forward the arts of design. Attention must, however, be

directed mainly toward the exposition of the geology and natural

history of America and its natural resouices, to the ])reservation of

memorials of its aboriginal inhabitants, and the encouragement of the

arts and industries of our own people.

It is evident that the jSTational Museum of the United States will of

necessity have features peculiar to itself developed in response to the

l)eculiar needs of the people of this continent. It should be remem-
bered that the national collections of every principal European nation

aie divided into sev^eral groups, each uiuler separate administration,

thongh often within the general control of some central authority. In

France, for instance, most of the museums are under the ministry of pub-

lic instruction, and in England, to a less extent, under the department

of science and art.

In the great capitals of Europe the i)ublic collections are scattered

through various parts of the same city, in museums with distinctive

names and independent in their organizations. ^luch of the work
which should properly be done by such museums is omitted, because

no one of them has seen fit to undertake it: while, on the other hand,

mncli labor is duplicated, which is perhaps equally unfortunate, col-

lections of similar scope and purpose being maintained in different i)arts

of the same city. One of the chief objections to such division of eflbrt

is that much of the value of large collections in any departnu^nt is lost

by failure to concentrate them where they may be studied and com
])ared side by side. In Washington the national collections are all.

without exception, concentrated in one group of buildings. The Army
Medical Museum now occupies a building' side by side with those under

the control of the Smithsonian Institution, and this proximity, in con-

nection with the long-established policy of cooperation between the

two organizations, renders them, for all practical purposes, united in

interest.

' Most of the older nations have musenms devoted to their military achievements

and trinmphs, but our country has no need or desire to enter into this iield of work.
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Altlioujih the appropriations fioiii tlie public tieasuiy lor the maiu-

teiiaiice of the National Museum are sniall, compared with tliose in

several European e<tuntries, the value of objects given l)y private indi-

viduals is proportionately larger. The actual value of such contribu-

tions for ten years past, has not, it is estimated, fallen short of -Sl'O.OOO

a year, and in some years has been greater.

Among important gitts may be mentione<l such as the George Catlin

Indian gallery, of inestimable value to the American historian and
ethnologist; the Baird collection of Xorth American vertebrates; the

collection bequeathed in 1SS7 by the late Isaac Lea, of Philadelphia, con-

taining, besides minerals and other objects, about l'U,U(»U conchological

specimens, and appraised by the State at $10,000; the Bendire and
Ealph collections of American birds' eggs given to the Smithsonian

Institution; the Lacoe collection of fossil plants, and the collection

of the American Institute of Mining Engineers, for tlie transfer of

which from Philadelphia to Washington a special apjtropriation was
made by Congress.

Some exceedingly valuable collections in this country and in Europe
have been bequeathed to the Smithsonian Institution which have not

yet come into its i)ossession. It is estimated that within the })ast fifteen

years individuals to the number of at least 2,000 h:i\e jnade gifts to

the Museum to the value of $100 or more.

Almost every day strangers, pleased with the work of the Museum,
voluntarily send in contributions more or less important.

The National Museum now contains over three millions of objects.

The late Prof. Baird was once asked whether the value of the collec-

tions in the iSTational Museum was equal to the amount which liad been

expended in its maintenance. He replied unhesitatingly that, although

it would be by no means a fair criteriou of their value, he did not doubt
that by a judicious and careful system of sale the entire sum c(mld be

recovered. What was said ten years ago by Prof. Baird is jnore than

true to-day.

One of the most striking features in the affairs of the Museum is the

manner in which its collections are increasing. In 1893 tlie number of

specimens is more than fifteen times as great as ten years before.

In the last fiscal year 1,200 new lots or groui)s of s]iecimens were

entered upon the Museum catalogues.

This increase, as has been shown, is, in large degree, si)ontaneous,

only a small amount of money having ever been available for the pur-

chase of new material.

As might be supposed, a consideralde i)roportion of the objects given

are duplicates of material already on hand, and although these contri-

butions can, with the utmost advantage, be used for distribution to

museums and schools, they do not materially increase the value of the

collections for study by sjiecialists and for general educational puri)oses.

The need of a larger fniid for the purchase of specimens is yearly more
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manifest. Exceedingly miportaut material is constantly offered at

prices very much below what it would cost to obtain it by collecting,

and in many instances, when refused, it is eagerly taken by the museums
and institutions of Europe.

The Museum in its present condition may be compared to a book from

which Images here and theie have l)een omitted, so that the narrative is

disjointed and incomplete.

In certain museums of Europe more money is expended annually in

purchases than is represented by the entire appropriations for tlie

National Museum. There are instances even in this country in which

more money is expended for the improvement of private museums.

The ofticers of the Museum have repeatedly suffered the chagrin of

being compelled to refuse the offer of s])ecimens necessary to complete

the collections, and to see them pass into the hands of private insti-

tutions in this country or the government museums in Europe. For

the purchase of specimens for the South Kensington Museum, from

1853 to 1887, 81,586,031 was expended, or a yearly average of nearly

$17,000.

England is equally liberal toward her other museums. Exact

statistics are not at hand, but it is quite within bounds to assert that

her average exj)enditures for the x^urchase of new objects for museums
in London is not less than $500,000 a year.

The museums of Europe are rich with the accumulations of cen-

turies. The National Museum of the United States is young, and has

enormous deficiencies in every department. It needs, more than any

museum in Europe, the opportunity to increase its resources through

purchase. The total amount expended for the purchase of specimens

for the National Museum since its foundation has not exceeded $20,000,

and never in one year more than $8,500.

Our treasures are the result of the activities of an enlightened Govern-

ment. Through a thousand channels materials for the formation of a

museum come into the possession of the (Tovernment, and out of such

materials our Museum has been built. A nuiseuni formed in this man-

ner, however, suffers sooner or later from immense accumulations of

objects of certain kinds and from the absence of others. This is true

of the National Museum. At the outset no additions were unwelcome,

and the expectation that all important deficiencies would be supplied

might i)roperly be indulged in. As the years have passed, however, it

has become more and more apparent that many of these deticiences can

only be sui)plied by purchase.

More striking present results might certainly have been attained by
limiting the development of the Museum to si)ecial tields. We have,

however, had in view the future as well as the present, and no object

has been refused a place in the Museum which is likely to be needed

even in the remote future, in the development of whatever gnind

museum plans the nation may ultimately be willing to promote.
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1>,._()RGANIZAT10N AKD SCOPE.

The National jMuseuiii is uiuhM- the charjje of tlie Smithsonian Insti-

tution, and its operations are supervised by the Board of Eegents of

the Institution.

The Secretary of the Smithsonian Institution is by law the '* keeper

of the Smithsonian Museum," and the Assistant Secretary, by the

usage of nearly tifty years, its executive head.

In the act of Congress passed in 184G to establish the Smithsonian

Institution are contained the following provisions concerning the scope

of the museum to be placed under its charge:

1. The act above referred to provides that ''all objects of art and
of foreign and curious research, and all objects of natural history,

plants, and geological and mineralogical specimens belonging, or
hereafter to belong, to the United States, which may be in the city

of Washington," shall be delivered to theKegents of the Smithson-
ian Institution, and together with new specimens obtained by
exchange, donation, or otherwise, shall be so arranged and classified

as best to facilitate examination and study.
2. It provides that, in proportion as suitable arrangements can

be made for their reception, these objects shall be delivered to such
persons as may be authorized by the Board of Begeuts to receive
them.

.'>. It provides that they shall be arranged in such order and so
classified as best to facilitate their examination and study.

4. It provides that they shall thus be arranged in the building
to be inclosed for the Institution.

5. It authorizes the Regents to obtain new specimens, by exchange
of duplicate specimens, and by gift, and directs also that they shall
be appropriately classed and arranged.

The National Museum thus became the authorized place of deposit

for all objects of art, archa'ology, ethnology, natural history, miner-

alogy, geology, etc., belonging to the United States or collected by any
agency whatsoever for the Government of the United States, when no
longer needed for investigations in progress.

The collections in the ^Museum are intended to exhibit the natural

and industrial resources, primarily of the United States and second-

arily of other parts of the world, for purposes of comi)arison.

The activities of the Museum are exerted especially in three

directions :

1. The permanent preservation of the collections already in its

possession, which depends chiefly upon the vigilance of the curators

and the skill of the preparators.

2. The increase of the collections which are acipiired

—

(1) From the various Government surveys and expeditions, in

accordance with law;

(2) By gift from individuals, from other institutions, and from
foreign governments;

(o) By exchange for its duplicate specimens or publications:

(4J By the efforts of officers of the Museum, who make collections
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iu conuectiou with tbcir rejiular duties, or are detailed for special

service of this nature;

(5) Bj' purchase when appropriatious are made by Congress for

that purpose.

3. The utilization of the collectious, which is effected by exhibiting

them to the public, and by encouraging investigations on the part of

the officers of the Museum and other suitable persons, and facilitating

the publication of tlie results; also by the distribution to other museums
and educational institutions of duplicate specimens, which have formed

the basis of scientific investigation, these being identified and labeled

by the best authorities.

The Museum by these means fulfills a threefold function :

1. It becomes a rnKScuni of record, in which are preserved the mate-

rial foundations of a very great number of memoirs—the types of

numerous past investigations. This is especially the case with those

materials which have served as a foundation for the numerous (iovern-

mental reports upon the resources of the United States. Types of

investigations made outside of the Museum are also incorporated.

2. li becomes a miLscinu of rcscan-]!, by reason of the policy which

aims to make its contents serve as fully as possible as a stimulus to

and a foundation for the studies of scientific investigators. Kesearch

is a necessary i)art of the work, in order that the collections may be

properly identified and arranged. Its officers are selected for their

capacity as investigators as well as for their ability as custodians, and

its treasuries are open to the use of any trustworthy student.

3. It becomes coi educational museum, by reason of its policy of illus-

trating si)ecimens of every group of natural objects and, so far as it may

prove practicable, sucli other collections as maybe found useful fi)r the

instruction of the public, which are explained by displaying descriptive

labels adapted to the popular mind, and by its policy of distributing its

publications and its series of duplicates named, classified, and labeled.

The collections of the National Museum are made up to a very large

extent of the following materials:

1. The natural history and anthropological collectious accumu-

lated since 18r)0 by the efforts of the officers and correspondents of

the Smithsonian Institution.

2. Collections which have resulted from explorations carried on

more or less directly under the auspices of the Smithsonian Insti-

tution or resulting from explorations carried on by tlie Smithsonian

Institution in connection with educational institutions or com-

mercial establishments.
3. Collections which have been obtained through the courtesy of

the Department of State and the cooperation of United States

ministers and consuls.

4. The collection of the Wilkes exploring expedition, the Perry

expedition to Japan, and other naval expeditions.

5. Collections nunle by the scientilic otiicers of (rovernment sur-

veys, such as the Pacific Pailroad survey, the Mexican boundary

survey, and the surveys carried on by the Engineer Corps of the
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TJ. S. Army, and byofilicers of tlie 8i,mial Corps of tlic IT. S. Army
stationed in remote regions.

(I. Collections obtained by the U. S. Geological Survey, tlieT". S.

Fisli Commission, and those resnlting from the activities of the TJ. S.

l)e|>art!nent of Agricultnre and other Departments of the U. S. (tov-

ernment.
7. The remnant of the collections of the old ''Xational Institute."

8. The collections made by the Ignited States to illustrate the
aninnd aiul niiiieial resources, the tisheries, and the enthnology of
the native races of the country on the occasion of the International
Exhibition at Philadelphia in ISTO; the tishery collections dis-

l)layed by the United States at the International Fisheries Exhi-
bition at Berlin in ISSO and at London in 1883, and the collections

obtained from various local ex])ositions, as, for instance, the New
Orleans Cotton Centennial l'^xi)osition in 1884 and in 1885, and the
Cincinnati Exposition in 1887.

9. The collections given by the governments of the several foreign
nations, thirty in number, which participated in the exhibition at
Philadelphia in 187(*>.

10. The industrial collections given by numerous manufacturing
aiul commercial houses of I'Airope and America at the time of the
Philadeli>hia exhibition and subse(juently.

11. The nmterials received, in exchange for dui)licate specimens,
from museums iu Euro])e and America.

iL*. Collections received as gifts, deposits, or in exchange, from
individuals, numbering usually from 1,000 to 1,500 each year.

In connection with the general work of administration there is in the

Museum a library, a chemical laboratory, a photographic establishment,

and various Avorkshops for taxidermy, modeling, and for the i)repara-

tion of skeletons for exhibition. In connection with the department of

art and industry two preparators are constantly employed.

The publications of the jNIuseum consist of

—

1. The Annual Report;
2. The Proceedings of the U. S. National ."Museum;
3. The Bulletin of the U. S. National Museum:
4. The series of Circulars.

The Proceedings and Bulletins, have in part, been reprinted in the

volumes of the Smithsonian Miscellaneous Collections.

Papers i)re])ared by the ^Museum staff, or based upon the collections,

have been ])rinted in every scientific i)eriodical in the United States

and in many of those of Europe.

THE RELATIONS OF THE MUSEUM TO THE
SMITHSONIAN INSTITUTION.

The Smithsonian Institution, though it bears the name of a private

citizen and a foreigner, has been for nearly half a century one of the

principal rallying [)oints of the scientific workers of America. It has

also been intimately connected with very nniny of the most important

scientific undertakings of the Government.

Many wise and enlightened scholars have given to its service the

best years of their lives, and some of the most eminent scientific men
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our country has j;iven birth to have passed their entire lifetime in work
for its success. Its publications, 1>7() in number, which when combined

make up over 200 dijiiiitied volumes, are to be found in every important

library in the world, and some of them, it is safe to say, on the working

table of every scientific investigator in the world.

Througii these books, through the reputation of the men who have

worked for it and thnnigh it, and through the good accomplished by

its system of international exchange, by means of which within the

past forty two years 1,380,075 packages of books and other scientific

and literary materials have been distributed to every region of the

earth, it has acquired a reputation at least as far reaching as that of

any other institution of learning in tlu' world.

It is therefore representative of what is deemed in other lands the

chief glory of this nation, for whatever may be thought in other coun-

tries of American art. of American literature, or American institutions

geneially, the science of America is accepted without (juestion as equal

to the best.

In the scientific journals of Great Britaiu and other European coun-

tries the reader finds most appreciative reviews of the scientific publi-

cations of the Smithsonian, the Museum, the Bureau of Ethnology, the

Geological Survey, the Department of Agriculture, and the Fish Com
mission, and they are constantly holding up the Government of the

United States as an example of what governments should do for the

support of their scientific institutions.

It is surely a legitimate source of ])ride to Americans that their work

in science should be so thoroughly appreciated by other nations, and

it is important that the reputation should be maintained. Nothing can

be more in consonance with the spirit of our Government, nor more in

accord with the injunction of WavShington in his Farewell Address,

admiringly quoted by Sir Lyon Playfair in his address as president of

the British Association for the Advancement of Science:

Promote, then, as an object of pviinanj inijwrtauve. histitntious for the ficveral (lijf'iifiioii

of JiHoicIedtje.

In proportion as the Ktructitre of a t/orerunient f/irei force In public opinion it .should be

enlightened.

1^0 one has been able to show why Smithson selected the United

States as the seat of his foundation. He had no acquaintances in Amer-

ica, nor doeshe appear to have had any bt)oks relating to America except

two. Rliees quotes from one of these (Travels through IS'orth America,

by Isaac Weld, secretary of the Royal Society), a paragraph concerning

Washington, then a small town of 5,000 inhabitants, in which it is pre-

dicted that "the Federal city, as soon as navigation is perfected, will

increase most rai)idly, and that at a future day, if the aftairs of the

United States go on as rapidly as they have done, it will become the

grand emporium of the West and rival in magnitude and splendor the

cities of the whole w(»rld."



REPORT OF ASSISTANT SECRETARY. 15

Inspired l>y a belief in the future greatness of the new nation, realiz-

ing- that wliile the needs of Engkmd were well met by existing- organi-

zations such as would not be likely to sjidng np for many years in a

new, poor, and growing country, he founded in the new England an
institution of learning, the civilizing power of which has been of incal-

culable value. Who can attempt to say ^hat the condition of the

United States would have been to-day without this bequest?

In the words of ,lohn (^>uiiu'y Adams:

(If all the foundations of cstalilislimeiits for 2)ioitK or (lidrildliic hacs irhiih erer aiynal-

iscd the npirit of the aye or the coinprehensive hcnefu'eucv <f the founder, none can he

named more deserving the approbation of mankind.

The most important service, by far, which the Smithsonian Institu-

tion has rendered to the nation has been from year to year since 184G

—

intangible but none the less a^jpreciable—by its constant cooperation

with the Government, public institutions, and individuals in every

enterprise, scientific or educational, which needed its advice, support,

or aid from its resources.

There have been, however, material results of its activities, the

extent of Avhich can not fail to impress anyone who will look at them.

The most imi)ortant of these are the library and the Museum, which

have grown up under its fostering care.

The Horary has been accumulated without aid from the Treasury of

the United States, It has, in fact, been the result of an extensive sys-

tem of exchanges, the publications of the Institution having been used

to obtain similar publications from institutions of learning in all parts

of the world.

In return for its own publications the Instiiutioii has leceived the

books which form its library.

This library, consisting of more than a quarter of a million volumes

and parts of volumes, has for over twenty years been deposited at the

Ca[)itol as a portion of the Congressional Library and is constantly

being increased. In the la.st fiscal year 37,982 titles were thus added

to the national collection of books.

Chiefly through its exchange system the Smithsonian had in 1805

accumulated about 40,000 volumes, largely publications of learned

societies, containing the record of the actual progress of the world in

all that pertains to the mental and physical development of the human
family, and affording the means of tracing the history of at least every

branch of positive science since the days of re\ival of letters until the

present time.

These books, iii nniny instances gifts from old European libraries,

and not to be obtained by purchase, formed even then one of the best

collections of the kind in the world.

The warning given bj' the lire of that year, and the fact that the

greater portion of these volumes, being unl)ound and crowded into

insufficient s])ace, could not be readily consulted, while the expense to
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be incurred for their biiidrng, enlarged room, and otlier purposes con-

nected witli tbeir use, threatened to grow beyond the means of the

Institution, appear to have been the moving causes wliich determined

the Kegeuts to accept an arrangement by w-hich Congress was to place

the Smithsonian Library with its own in the Capitol, subject to the

right of the Kegents to withdraw the books on paying the charges of

binding, etc. Owing to the same causes (which have affected the

library^'of C<.ngress itself) these principal conditions, except as regards

their custody in a fire-proof building, have never been fultilled."

The books"^ are still deposited chiefly in the Capitol, but though they

have now increased from 40,000 to fully'250,000 volumes and parts of

volumes, and form one of the most valuable collections of the kind in

existence, they not only remain unbound, but in a far more crowded

and inaccessible condition than they were before the transfer.

This condition of affairs will happily soon be remedied.

The purchasing power of the publications of the Institution, when

offered in exchange, is far greater than that of money, and its benefit

is exerted chiefly in behalf of the National Library, and also to a con-

siderable extent in behalf of the National Museum.

The amount expended during the past forty years from the private

fund of the Institution in the publication of books for gr.ituitous dis-

tribution has been fully half as much as the original Smithson bequest.

These publications have had their influence for good in many ways,

but, in addition to this, a library much more than equal in value to the

outlay has, through their buying power, come into the possession of the

nation.

In addition to all this, a large amount of material has been acquued

for the :^[useum by direct expenditure from the private fund of the

Smithsonu.n Institution, llie value of the collections thus acquired is

estimated to be more than e(iual to the whole amount of the Smithson

bequest.

The early history of the Museum was much like that of the library.

It was not until 1858 that it became the auth(uized depository of the

scientific collections of the Government, and it was not until after ISKJ

that it was olhcially recognized as the National Museum of the United

States.

But for the provident forethought of the Smithsonian Institution,

the United States would probably still be witlumt a reputable nucleus

for a national museum.

The relations of the Museum to the system of popular lectures, for

many years established in Washington, which replaces the old Smith

soman courses, once so intluenfial, and the assistance which it atibrds

each year to students of science, is referred to elsewhere in this report.

The Institution publishes many circulars giving information on scien-

tific subjects, which are distributed gratuitously to those who write to

make inquiries, and this system is being continually extended. In addi-
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tion to this, alaiffc correspoiuleiiceis caiTie<l on with i)e()ple in search of

infoiinatiou on scientific topics. Probably (),()()() letters a year go out

to people who write seeking to know the name of some object or other

scientitic fact. IiKpiiries of this kind are always answered promptly and
fully; and frequently, to intelligent inquirers, books are sent which will

enable them to find out such names for themselves in future. This

work has not onlj^ an educational value, but often a great economic

inq)ortance as well; as, for instance, when some common mineral has

been mistaken for one of value, some useless plant has been wrongly

identified and supposed to be of service in medicine, or some harmless

animal feared as noxious.

The publications of the Institution and its dependencies reach every

State and almost every county in the United States. A careful study

of the subject, recently made by the president of one of the scientific

societies in Washington, seems to indicate that there are several States

which are reached by no scientific publications, whatever, except those

distributed gratuitously by the Government.

Speaking of the Smithsonian Institution proper, and not of the

Museum or any other trust which it administers, it may be stated that

nothing could be so desirable for the Institution as that Congress

should examine for itself whether, on the whole, in the execution of

the trust of Smithson, more has been given to the Government than

has been received; for if, in attempting to increase and diffuse knowl-

edge among mankind, the machinery of the Institution's action has

been such that it has incidentally paid over to the Government the

equivalent of much more than the whole original fund, these facts

should surely be known to those who have to ask themselves in what

spirit as well as for what purpose the Institution expends money placed

in its charge.

Mr. Langley has pointed out that '' although by the judicious

administration of the Smithson fund nearly $1,500,000—the fruits of

its investment—have been applied during the past forty years to the

advancement of science and education in America (in addition to the

principal, $911,000, larger now than ever before), it should be remem-
bered that the unrestricted income of the Institution is less than

$50,000 a year, a sum much smaller in its power to effect results than

ever in previous years."

Can the United States fail to recognize its obligation to supplement

liberally this private contribution for public good, especially if it be

borne in mind that, as Mr. Langley has recently shown, the Institu-

tion has left in perj)etual charge of the nation, in the Museum alone,

property acquired out of its private fund (and to which it has appar-

ently the same title) which is i)r()bably now more than ecpial in value to

the whole amount of the Smithsonian bequest.

Every museum has its special characteristics growing out of its form

of organization, its location, scope, and financial and other resources.

H. Mis. 184, pt. 2 2
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Tbe character of the National Museum is fundameiitallj' aftected by its

connectiou with the Siuithsouiau Institution, its dependence upon Con-

gress for appropriations annually, and the necessity, under existing

laws, of its caring for all collections belonging to the Government.

Of the connection of the Museum with the Smithsonian Institution,

it should be said that it is in the highest degree advantageous. It

should be borne in mind that it is essentially a Smithsonian museum,

since, especially in lis earlier history, the Institution expended large

sums of money in aiding explorations, with the distinct j^urpose of

increasing the collections in certain directions, while of late years it

has deposited all the valuable gifts and bequests of specimens it has

received. It has had in addition, for nearly half a century, the use of

the larger portion of the Smithsonian building, and what is of para-

mount importance, the guidance and iutluence of the officers of the

Institution, and the very valuable assistance of its numerous corre-

spondents.

C—THE WORK OF THE MUSEUM IN PUBLIC EDUCATION.

The work of the Museum, if it only performed the functions of an

institution for scientific investigation, would be of sufficient value to

justify its maintenance and extension. The Museum, however, not

only performs these functions, but also does a very great deal to ren-

der the resources of science available to the public at large.

Prof. Huxley's definition of a museum is that it is "a consultative

library of objects."

The National Museum is a consultative library for the scientific man,

and it is something more. It aims to be an agency for the instruction

of the people of the whole country, and to keep especially in mind the

needs of those whose lives are not occupied in the study of science.

In a recent address befm-e the American Historical Association, I

attempted to explain the idea of our work as follows:

(1) That public institutions of learning are not intended for the few,

but for the enlightenment and education of the masses.

(2) That the public has a right to full participation in the results of

the work of the scientific establishments which they are helping to

maintain.

(3) That one of the chief duties of the officers of these institutions

is to provide means by which such results may be presented in an

attractive as well as an intelligible fin-m.

No scientific institution is more thoroughly committed to the work of

the difiusion of knowledge than is the Smithsonian Institution, and no

department of its activity has greater possibilities in this respect than

is the Natiimal ^Museum.

The ])enefits of the INIuseum are extended not only to the si)ecialists

in its laboratories and to the hundreds of thousands of visitors from aii

parts of the United States w^ho pass its doors each year, but to local
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institutions and their visitors tlirougbout the country, through the dis-

tribution of the duplicate specimens in the Museum, wliicli are made
up into sets, accurately named, and distributed to schools and museums.

In the next annual report it will l>c shown how many hundred thou-

sands of objects have been thus distributed during the past twenty

years. Every museum in the United States has profited in this way,

and by its system of excliange the ^Museum has, while enriching itself,

contributed largely to the stores of every important scientific museum
in the world.

Not only are specimens thus sent out, but aid is rendered in other

ways. Within the last year not less than forty local museums in the

United States were supplied with working idans of cases in use in the

Museum, and similar sets of plans have been supplied within the past

few years to national museums in other countries.

Not only do the people of the country at large profit by the work of

the Smithsonian, as made available to local institutions, but also to a

very considerable extent directly and personally.

The curator of each department in the Museum is expected to be an

authority in his own line of work, and the knowledge of the whole staff

of experts is thus j)laced without cost at the service of every citizen.

It is much to be regretted that many specialists, intent chiefly upon
the study of certain scientific problems in which they individually are

absorbed, are disposed to neglect the claims of the educated public to

the enjoyment and instruction which museums afford. They do not

hesitate to say that scientific nuiseums should be administered for the

benefit solely of persons engaged in research. Such men would find no
welcome among us.

At a recent meeting of professional naturalists an eminent investi-

gator in natural science publicly expressed his opposition, to exhibiting

certain scientific collections to "the gaping clowns who form the

majority of the visitors to our museums." Such a spirit defeats its

own i)urposes and such a remark deserves rebuke. The experience of

Europe with its magnificent educational museums and the history of

the several expositions in the United States should be quite sufficient

to satisfy any one who has studied the matter, that the museum is an
educational power of no slight potenc}'.

The venerable director of the South Kensington Museum, the late Sir

Philip CunlifieOwen, speaking from an experience of thirty-five years,

not only in his own establishment, but in the work of building up the

score of sister museums now under its wing, located in the various

provincial towns of Great Britain, remarked to the writer:

We educate our workiug peiiple iu the public schools, and give theui a love tor

refiued and beautiful objects, and a desire for information. They leave school, enter
town life, see onlj- dirty streets and monotonous rows of buildings, and have no way
to gratify the tastes -which they have been forced to ac(iuire. It is as much the
duty of the Government to provide them with museums and libraries for their higher
education as it is to establish schools for their primary instructiou.
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In the same couveisation, Sir Pliilip iusisted very strongly that a

museiun not actnally engaged in edncational work of some kind could

not long survive, and as an example of one sucli field of activity pointed

to the great system of lectures and examinations connected with the

Science and Art Department of the Council of Education, of which the

South Kensington Museum is one of the chief agencies.



II.—RECENT ADVANCES IN MUSEUM METHOD.

The importauce of the Museuui as an a<;eiicy for the education of the

young and for the culture and euligliteunient of the public in general

is each year becoming better uuderstood.

The control of all museums is passing out of the hands of mere care-

takers, or showmen, and is being assumed by men of intelligence and

enterprise, whose purpose it is to elevate this agency of public culture

to a plane of higher usefulness.

Museum-practice has become to such an extent an art that some

years of training and experience in a well-organized general museum
are almost essential. Intelligence, a liberal education, administrative

ability, enthusiasm, and that special endowment which may be called

"the museum sense'' are simply prerequisite qualifications.

Any museum which employs an untrained curator must expect to pay

the cost of his education in delays, experimental failures, and waste

of material.

A museum without intelligent, progressive, and well-trained cura-

tors is as ineffective as a school without teachers, a library without

a librarian, or a learned society without a working membershii) of

learned men.

Such facts as these are gradually becoming impressed upon the pub-

lic mind,_ and although the community within which a given museum is

located may not for a time concern itself actively about its shortcom-

ings, all the good work which it does is at once appreciated, and if

advances are in i^rogress, their results are eagerly awaited.

The "Museums Association," recently organized in England, is doing

excellent work in that country. Such an organization is perhaps not

yet necessary in the United States, where local museums are so few,

but in time one Avill doubtless be organized. In the meantime the

American Society of Naturalists is so situated that it can perform a

l)art of the work proper to such an organization.

Sir W. H. Flower, the sui)erintendent of the British Museum of Nat-

ural History, in his address at the last meeting of the "Museums Asso-

ciation" remarked:

Of the museums of the Uuitcd States of America much luay l)e('xpected, TJieyare

starting ui) iu all directions, untramelled by the restrictions and traditions which

envelope so many of our old institutions at home, and many admirable essays on

museum -work have reached us from the other side of the Atlantic, from which it

appears that the new idea has taken firm root there."

* Report of the Museums Association, fourth general meeting, 1893, p. 42.

21
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It is gratifying to know That even in the smaller towns of Europe

the ideals which we hold before ns in our work are appreciated and

quoted. The "Brighton Herald" of August 18, 1894, contained the

following editorial comment

:

All those remarkably constituted persons who maintain that we do not want a

museum in Brighton would do well to read a well-written little brochure by Dr.

Charles A. White, of the U. S. National Museum, entitled "The relations of biology

to geological investigations." It is a philosophical subject, philosophically treated,

demonstrating the important relation that museums hold to science and to civiliza-

tion as centers of learning and conservatories of the evidence concerning acquired

knowledge. Museums [he concludes] should not only be made safe treasure-houses

of science, but they should be what their name implies, temples of study perpetually

open to all investigators.

In our own country the spirit' of museum extension is spreading, as

is shown by such articles as that by Prof. Morse in the " Atlantic

Monthly,*' entitled "If Public Libraries why not Public Museums,"
"which is reprinted iu a subsequent part of this report. It is the highest

ambition of the National Museum to be associated actively in the work
of museum reform, and to feel that we are standing shoulder to shoulder

in this respect with the older institutions of Europe, and that this fact

is recognized by them.

As we have worked along from year to year, always striving to do

the best thing possible under the circumstances, we have always taken

first into consideration the plans in use in other museums, and have

either cast them aside as unavailable, modified them for our own needs,

or frankly adopted them.

So it has come to pass that we have a large nuuiber of forms of cases

and devices for installation, fitted to meet almost every need of museum
or exposition administrators. These are always placed freely at the

disposal of those who need them. Working drawings and photo-

graphs of cases, and samples of fixtures of every kind are freely lent.

When the museum has had made, for its own use, expensive tools, such

as molds for specimen jars or pedestal tiles, or dies for corrugating

metal for the sliding-racks of storage cases, these are placed without

charge at the service of public institutions, and the use of blocks for

illustrating reports is always accorded.

In this way the entire resources and experience of the isational

Museum are placed at the disposal of even the smallest country muse-

ums, and this policy has, we hope, been very beneficial.

In pursuance of this policy some of the most instructive of our recent

experiments are described iu this report, in advance of a fuller discus-

sion in a comprehensive work on the i^rinciples and methods of museum
administration, which has been in preparation for some years. This is

done with less hesitation because of the example set by Dr. A. B. Meyer,

whose papers on the methods of the Royal Zoological and Anthropo-

logical-Ethnographic Museum in Dresden have proved so interesting to

all nuiseum workers, and who, rightly thinking that museums are

doing too much in the way of experiment and too little in utilizing the
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Unit Drawers.
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experienwe of others, publishes liis own experiences for tlie good of

other u'orkers iu the same tiehl.*

MUSETM CASES.

Of all the practical (luestions which confront the museum adminis-

trator those relating- to the form and construction of cases and the

methods of interior fitting are among tlie most perplexing and, so fai"

as the relationships of the nuiseum to the public are concerned, the most

important. Each well-arranged case with its display of specimens and

labels is a perpetual lecturer, and the thousands of such constantly on

duty in every large museum have their effect upon a much larger num-

ber of minds than the individual efforts of the scientific staff, no matter

how industrious with their pens or in the lecture room.

Ever since the occupation of our new building very special attention

has been given to improving tlie cases, and a system, i)eculiar in the

beginning to the National ]\[useum, though since adopted by others, has

grown up—a sys'tem based upon a fixed and interchangeable unit of

construction ; so that, to a very large degree, it is possible to transfer

cases from one department to another. This fixed unit is the storage

drawer or " unit drawer," 24 by 30 inches in dimensions (PI. 1, fig. 1).

Modifications and extensions of this unit are very generally in use in

many forms of cases, both for exhibition and storage. (PI. 1, fig. 2.)

Exhibition cases,—The various kinds of cases now in use are indi-

cated in a general way in the two accompanying plates. (Pis. 2 and

3.) Fuller descriptions of the cases and their manner of construction

will be reserved for a future report. It may be said, however, that the

tendency has been toward the use of the very best of glass in the largest

possible sizes, the woodwork being, as a rule, restricted to bases, corner

pieces, and cornices. The to}) of the case—no matter what its size—is

of glass. When possible, where two panes of glass are used in a single

case front, a narrow metal connecting strip is used instead of a wooden
bar.

The theory which has led to the development of this form of case is

that collections should be so arranged that each surface of glass, or

each panel of a long case, stands by itself, its contents being grouped

with reference to a general descriptive label, either placed in their

midst or in the middle of the case-frame above. It is not considered

legitimate to arrange series of specimens on long shelves extending
from one end to the other in cases whose fronts are broken by i)anels

(u- doors; but, as has been said before, each i)anel or door stands for

itself, like the page of a book, the arrangement being without excep-

tion from left to right, as in a book.

''Meyek, a. B. ZweiterBericht iibereinigenene Einrichtigungendes konigliclien

zoologisclieiiuu(laiitliro])ologis(li-ethiiographisclien Miisciinis in Dresden. Ahhandl.

und licrichte K. Zool. Anth.-Etlnwtj. Museums Dresden, 1892-'93; Dresden, 1894. No.

1, pp. 1-28, Pl.s. i-xx.
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The breaking of the view of a specimen or an exhibit by a horizontal

bar is also avoided, and when horizontal sash-bars are necessary (as

in a cheap case Avhere small panes of ^^lass are used) the situation is

relieved as much as possible by plai-ing a shelf behind this horizontal

bar, so that it is in eft'ect a part of the shelf.

The form of case with which we are at present best satisfied is shown

in the illustrations of some of the groups of Indians. (Pis. 51 and 5l\)

Where smaller objects are shown, a large proportion of the height of

the case is occupied by the base in which "unit drawers" are fitted.

We have also introduced an inexpensive and practical adjustment

of the doors of the larger cases, by means of Avhicli these may be raised

instead of swinging upon hinges, thus doing away with the exceedingly

objectionable swinging doors, so undesirable in narrow aisles and so

inconvenient to curators. With the new system the cost of the mechan-

ical appliances for swinging the sash is almost compensated for by the

saving in hinges, wrench-locks, clamping-bars, and special contrivances

for dust-proofing. The general appearance of these cases is shown in

the accompanying plate. (PI. 4.)

So perfect is this adjustment that a glass door weighing more than

one hundred pounds may be lifted with one finger. The complicated

arrangement of cranks and levers used in many old-fashioned cases is

entirely unnecessary.

The advantages of iron and steel exhibition-cases have been urged

with so much enthusiasm of late that it seeiiis i)roper to say that the

question of the use of iron has been constantly under consideration

here since 1879. All the different forms of iron cases have been studied,

including the Dresden cases constructed by Prof. Meyer which were

inspected by the writer in 1880, and the wooden-sheathed iron cases

in the American Museum of Natural History in New York. This was

before the .system of wooden cases, which we now use, had been

adopted. When the new Museum building was finished, in 1881, the

use of iron cases was practically decided upon, and sample cases were

made, in general accordance with the Meyer plans. They were found,

however, to be much more expensive than wooden cases, heavier, and

less easy to adapt to si)ecial uses. They offered no material advantage,

except, possibly, a greater durability. The limitations of iron in the

matter of design are manifest, and the impossibility of securing the

polished surfaces of wood, which add so much to the attractiveness of

a museum case, was another reason against iron construction.

Looking back fourteen years to the time when iron was rejected, no

reason appears for regretting the decision then made.

The use of Mexican or Frontier mahogany which is well known as

softer and straighter grained than the West India variety so i)opular

lor furniture, has been continued, and no other is so thoroughly suit-

able, so far as color is concerned, though the oaks when used have,

in other respects, given great satisfaction. When black cases are

required, cherry wood is employed and an ebony finish added.





EXPLANATION OF PLATES 2 AND 3.

Standard forms of cases used in the U. S. National Museum.

Fiji. 1. I'lEH Case.

Fig. 1'. AnovE Case.

Fig. 3. Tahi.e Case (upright).

Fig. 8A. Tahi.e Case (upright), half size.

Fig. 4. Taih.e Cask (sloping).

Fig. 4A. Table Case (sloping), half size.

Fig. 5. Table Case (flat).

Fig. 6. Table Case (Gray pattern), storage base.

Fig. 7. Taisle Case (Cray pattern), glazed base.

Fig. 8. Kensington C.\se (Gray pattern).

Fig. 9. I '.MT Table.

Fig. itA. iNiT Taule (Half size).

Fig. 9r>. Unfi' Table (quarter size).

Fig. 10. 1?ASE Tables.

Fig. lOA. Base Tables (dwabf size).

Fig. 11. Floor Screen.

Fig. 11 A. Arch Screen.

Fig. 12. Table Screen.

Fig. I'A. Slide Screen Case.

Fig. 13A. Slide Screen Case (half size).

Fig. 14. Door Screen Case.

I'ig. 1."). Case Top Screen.

Fig. 1(). Half Column (for wiN(i-FRAMES).

Fig. 17. (;lass Screen (sloping).

Fig. l<s. (; lass Screen (upright).

Fig. 19. SiA.NDARD Bookcase.

Fig. 20. Standard i^iiELF-sTACK.

Fig. 21. Standard 1'igeon-iiole Stack.

Fig. 22. Standard Card-catalogue Drawer.
Fig. 23. IMt Drawers, 2" to 12" deep, 24' wide.

Fig. 24. I'nit Boxes ((jlazed), standard.
Fig. 25. Wing Frames (standard).
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Plate 4.

Case for Paleontological Specimens, with Suspended Door
S.ze ot f<lass in door. 43.> by S7i iuches.
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Case of Plate Glass with moldings reduced to minimum of possibility.

tSizf lit' ^luss, 17 liy 44 inches.
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Bracket Supports.

(See p i").)
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Some eases have been made in whicli corner pieces of wood or metalhave been entirely dispensed uith, as in that containing the re],rodn<-
tion ot the Bryant Memorial Vase (PI. 5). This inoeni.ms n.ethod
requires mechanical skill <,f the highest quality, and the expense is sogreat that ,t is only justifiable in the case of very precious objects
which require to be hermetically sealed. The cost of this special recep-
tacle wasis?39y. It is the most expensive case, for its size, in this museum
and IS an exceedingly beautiful piece of work.

'

In tittmg cases with shelves the so-called - Gavit bracket," invented
by I rot. Edward S. Morse, of thePeabody Museum, in 8aleni, which is
supported upon racks secured to the side, of upright bars, in the back
of the cases, has always been thoroughly satisfactory. In some instances
where heavy objects, like minerals, are to be shelved and the (piestion
of protection against insects is not involve<l the '-Jeuks bracket"
which fits with a triangular knob into an aperture of similar shape in
a metal plate secured to the back of the case, has been substituted
Another kind of bracket support which seems to have great possi-

bilities IS the invention of Mr. Henry Horan. It is constructed of iron
pipe and is exceedingly light and strong. The essential features of
this contrivance are shown in Plate 6.

The use of clear, strong colors for backgrounds is continued the
only changes having been in the direction of better and purer pioments
Many experiments have been made and the number of colors used
have been reduced to two-a maroon corresi)ouding to that custom-
arily seen on the walls of art galleries, for large cases in brilliantly
lighted halls where the installation is not crowded, and a light warm
buft, somewhat resembling in tint the Solenhofen lithographic stone
but somewhat warmer, in cases and halls where specimens are crowded
or where much light is for any reason desirable. This luminous buff is
also used very largely upon ceilings and the upper parts of walls
while the maroon is used on walls up to the level of the tops of the
cases, harmonizing admirably with the mahogany furniture. Glass
shelves are used when possible, even in cases for natural history objects
Theintluenceof the National Museum system of case construction

and labeling was manifest everywhere throughont the American exhibits
at the ^^ orkrs Fair, particularly in the Government budding, the Lib-
eral Arts building, the Fisheries building (where Norway also had in
part adopted our style), the Wcnnan's building, some of the State buihl-
lugs, and particularly in the exlnbit of the Pennsylvania Kailroad, where
our cases and labels were adopted un.ier the direction of one of our
curators.

Storage cases.-X modification of the English form of sliding mechan-
ism, by means of which drawers of different dei)ths are used inter-
changeably throughout a long series of storage cases, has been in use in
the Museum since 1882. At least 30,000 of the standard .Irawers, 24
by oO inches, are m use for the reception of minerals, fossils, and zoo-



26 REPORT OF NATIONAL MUSEUM, 1893.

logical specimens (.f all kinds, as well as in the departments of ethnology

and arclia'ology.

Besides tliese tUere are over 10.000 unit boxes fitted with glass fronts,

which also, when necessary, are worked into the same system.

The storage case, from which the idea was originally taken, was, I

believe, first invented by Prof. Strickland, of Cambridge, England, and

afterwards modified by .Mr. Osbert Salvin. As at first constructed in

the ^'ational Museum, the sliding strips in the storage cases were tri-

angular pieces of hard wood, 1 inch in width and one-half inch wide

at the top, sloping to one-eighth inch at the bottom. (PI. 7, fig. 3.)

These were nailed horizontally close together upon each side of the case,

whde in the grooves thus formed were received the corresi)ondiug strips

nailed upon the two sides of each drawer—stri])s originally of the same

size but trimmed slightly in order that they might run smoothly.

The top, or thin edge, of the slide-strip was always placed 1 inch

below the top of the unit drawer, or 2 inches below the top of the glass-

covered unit box, and since the depth of these unit drawers and unit

boxes was always an even number of inches, a drawer of any depth

could be used, from 2 to 14 inches, and a corresponding drawer of any

depth could be placed above or below it. Any compartment could thus

be filled with unit drawers of any desired depth.

The first improvement in this mechanism grew out of the desire to

secure still greater tightness. The interior of the compartment was

lined wifh zinc, and the strips were nailed on the inside of the zinc.

This proved obiectiouable on account of the nail-holes.

The next step was to make the slide-strips at the sides also of metal,

and to accomplish this many experiments were tried, and finally

arrangements were made with a firm in Philadelphia engaged in manu-

facturing corrugated iron. It was necessary for the Museum to have

especiallv constructed a set of dies and rolls for rolling the metal into

the desired shape (PI. 7, fig. 1), and also to import Florence tin of extra-

ordinary thickness, the kind ordinarily used in the United States not

being sufficiently strong. This experiment proved satisfactory, and

150 cases of this type have been for four years in use in the Museum,

and have stood the test of wear. The only objections arise from the

slight roughness where the sheets of tin are joined together, which IS not

serious, and the fact that the outer ends of the metal ridges, which

were of course hollow, had a tendency to bend when the drawers were

drawn so far as to make a strong leverage upon the points. This, how-

ever, has been satisfactorily remedied by the use of triangular plugs

of hard wood, technically called "dutchmen." which are driven into

the openings. .

Out of these experiments still another form of storage case resulted, in

which the metal was placed outside of the woodwork instead of inside,

being soldered upon the outside of a substantial framework of wood,

while the strips upon the inside were of wood arranged in a new way.
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Instead of se])arato triangular strips, 8-iuch boards of oak or ash, one-

halfinch in tliickness, are jtiluod and nailed close together ui)on the sides

of these strips. In these boards are Avorked at intervals of every half

inch grooves one-half inch in width and about one-half inch in depth.

(PI. 7, fig. 2.) The side« of the case are thus provided with a series

of parallel, liorizontal grooves separated by half-inch bars, which
represent the triauguhir strips formerly described. To correspond to

these grooves a new device is employed for the support of the trays.

Instead of the strip which was formerly nailed at the side, the lower edge

of the tray projects with a triangular section beyond the iilane of the

sides, as shown in the diagram. (PI. 8, fig. 1.) This device is appli-

cable to light drawers not over 4 inches in depth. The drawer of the

old type, however, works advantageously in the same groove.

In both the metal-lined and metal-covered cases, as just described, a

very effective means of closing the front is secured by the use of rub-

ber tubing fastened in a groove in the zinc-covered front edges of the

opening, against which a solid wooden door is firmly pressed by means
of a special form of combined bolt and lock, as shown in the accom-

panying sketch.* (Fig. 1.)

Many improvements have been made in the past ten years, not only

in the sliding mechanism, but also in the methods of making the cases

moth and dust-proof.

One moth-proof case is a modification of the form originally devised

by Mr. William Brewster, of Cambridge, Mass.

The most jierfect example of the moth-proof case which has been pro-

duced, is one especially modified from designs by Mr. J. S. Goldsmith,

for the reception of the type specimens in the mammal collection. This

case contains 8 drawers, 3 by 4 feet. Most of the drawers are 2 inches

deep, but others of any required depth can be used. The drawers are

of pine and have a solid wooden bottom, although one of three-ply

veneer would doubtless be an improvement. The system of construction

is that already described, with grooved wooden boards inside of a zinc

cover. The drawers are provided with the ordinary triangular slide-

strips. The frame of the case which supports the slide-ra(;ks inside is

covered with zinc outside, and is of i^ine 3 inches wide and seven-eighths

of an inch thick. The frame is covered with sheet-zinc, weighing 16

ounces to the square yard. The zinc-covered case, which is 38 inches

long, 51 inches wide, SIJ inches high, is then i)laced in a case of hard

wood, whose dimensions in the clear inside are 2 inches longer and 2

inches higher than the case, which, when pushed into place, fits against

the back of the wooden case—the front edge of which projects about 3i

inches beyond the outer edge«of the zinc case—but is separated by seven-

eighths of an inch from its sides, bottom, and top. This space is filled

by pine strips, 3 inches in width and sev^en eighths of an inch in thick-

'Tlie text figures have been grouped into plates, following Plate 57.
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iiess, wliifli are necessary for use in connection witli tbe device for diist-

proofing-.

The device for diist-i)rooflng is dependent upon a double door and a

double system of rubber tubing. The system by which the double

doors are made is shown in the accompanying- sketch (Fig. 2). These

doors are separated by an air space of 2 inches. The inner one is of

soft wood, paneled, and lined with zinc. The outer one is of hard wood,

paneled. The pressure against the rubber tubing, which is necessary

for absolute tightness, is secured by three sets of stubs and plates, at

the bottom (Fig. .'>), and by two bolts, one in each corner above. These

are so shaped that, when pressed, they have the effect of wedges (Fig. 4).

The outer door has the same system of stubs and plates, and a rod

lock of the ordinary type, fitted with a Yale key for the greater security

of the precious contents.

This case has been used for some months and has proved thoroughly

satisfactory, being practically air tight, while its construction is such

that it will doubtless be as good fifty years hence as it is now.

Improvements have also been eftected in the construction of the unit

drawers. At first these were joined at the corners by dovetailing.

This proved unsatisfactory, and the device of " fingering '' was substi-

tuted. (PI. 8, tig. 2.) The fingered corners have been secured in

two ways, one by wooden dowels, the other by the ordinary process of

gluing. The doweled trays were exceedingly strong and satisfactory,

but it has been more convenient to use the other method and this is

now exclusively employed.

The bottoms, which are inserted in grooves about a (piarter of an inch

from the bottom of the tray, are of three kinds:

(1) Of pineK)r of poi)lar, seven-eighths of an inch in thickness, for the

minerals and heavy specimens and three eighths of an inch for light

specimens.

(2) Of " three-ply veneer,'* such as is used for the seats of chairs and

for the lining of cars and in other kinds of cabinetwork. These are

made of three layers of very thin, straight-grained wood glued together,

the central layer being of pine, the outer layers of ash, maple, or other

hard wood. These layers are so adjusted that the grain of the

center layer runs at riglit angles with that of the two outer layers.

They are solidly glued together under heavy pressure, the thickness

of the whole not exceeding a quarter of an inch. Although sonieM'hat

more ex])ensive than the plain wooden bottoms, they are stronger and

very nnich lighter and have the positive advantage of never cracking

or shrinking. The i)lain bcttoms, it has been found, often shrink away

from their attachments to the sides of the drawer, even when thoroughly

kiln-dried lumber is used. INIany thousands of "three ply" bottoms

are in use, and they have satisfactorily stood the test of hard use for

ten years or more.
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Details of Construction of Unit Drawer.
Fig. 1. Triangular section of unit ilniwer
Fig. 2. Corner section of (inhered drawer. sliowinK triantriiliir strip ,.n side.
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(3) Of paper. This form of bottom grew out of the desire for a

lighter and cheaper form of tray.* in the early storage cases deep

drawers were used, cliiefly for reasons of economy, and small pasteboard-

bottomed trays, four of which covered the bottom of a unit drawer,

were used to contain birdskins and other small objects, these being

I)iled one above anotlier in several layers. This was inconvenient and
detrimental to the specimens, and the real desideratum i>roved to be a

liyht shallow drawer of moderate cost, in which specimens could be

stored in a single layer. It should be said that the old system of deep

drawers was also in part the outgrowth of the necessity for making
the drawers themselves dust and moth proof. This was in the days

before air-tight cases had been developed, and skins of birds and mam-
mals were kept in glass-covered boxes, similar to the unit box. The
development of the light paper-bottom tray was simultaneous with that

of the m(>th-proof case.

In the search for a light and durable drawer of this kind many
experiments were made. The first stage was that of binders' board,

then followed tin, then light three-x)ly veneering, then wire-gauze cov-

ered with paper, then cotton cloth painted, then cotton cloth covered

with paper, and finally the bottom made of paper alone. These bot-

toms are made only in the Museum workshops, it never having been

found ])0ssible to get a contractor sufficiently careful to furnish sat-

isfactory drawers. The materials used and the process employed are

as follows:

Materials.—(1) Brown manila paper, 150 pounds to the ream. The

size of each sheet (from which two bottoms are made) is 40 by 48 inches

;

(2) common flour paste; (3) brown shellac of commerce, dissolved in

alcohol.

Tools.—The tools are a bookbinder's knife, a broad, flat paste brush,

a stout wooden stretcher, 27 by 33 inches, which is the size of the bot-

tom before it is trimmed. This stretcher is of pine, at least 1^ inches

in thickness, in order to resist the strain of the shrinkage of the paper

when drying. There should be, of course, a considerable number of

these stretchers (PI. 9, fig. 1).

The process.—A sheet of jiaper is jjasted to the large wooden stretcher,

* The size and estimated cost of the trays with paper bottoms now in use iu the

Museum aud of the stretchers used iu making the trays are here indicated

:

Department iu wlii<'h usert. Size.
Estimated

cost.

Inches.
Maiiiniala 24 by 30

Do 1 24 bV 36
Ornithology

j
22 by 28

Do./. 28by44i

Cent*.
25
30
25
30

Sizes of stretchers for making trays with paper bottoms: 27 by 33 inches, 29 l)y

40 inches, 27 by 33 inches, aud 31 by 46A inches.
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extreme care beiiifif taken to avoid wriukliiij;-, and is then set aside to

dry for a lialf lionr or more. It is then taken up again, and another

sheet is pasted to it, after which it is again set aside to dry. This is

repeated until four or live thicknesses of paper have been joined

together, live thicknesses being necessary for the heaviest drawers.

Each sheet, before being pasted on, is thoroughly soaked in water. The
combined sheets thus forming the bottom of the drawer are then allowed

to dry for twelve to twenty-four hours, according to the moisture of the

atmosphere. The inside of the bottom of the drawer is then thoroughly

coated with shellac. Then, without removing the sheets of paper from

the stretcher, they are tacked to the bottom of the frame of the drawer

with G-ouuce Swedish tacks, placed about a quarter of an inch apart

(PI. 9, fig. 2), Then another sheet of i)aper is pasted over, thus cov-

ering the heads of the tacks. This not only improves the appearance

of the bottom, bnt prevents the tacks from drawing out. Then the

bottom is also thoroughly shellacked, and the edges of the paper

trimmed close to the edge of the drawer, which is then complete. The
weight of the lightest 24 by 30-inch drawers for small bird skins, 2

inches m depth, is about 31i ounces, and the cost is about 25 cents.

The ordinary pine storage drawer, 3 inches in depth, costs on the

average about 50 cents; a 4-inch drawer, 55 cents; a 5-inch drawer,

60 cents, and so on in proportion. This, of course, refers to prices

where a large number of them are madeby machinery at the same time.

Another feature in our cases, peculiar to this Museum, it is believed,

is that every case, no matter how large, is placed upon rollers, or can

be lifted from the floor on adjustable rollers of various forms. Even
the long wall cases, 9 feet in height, which have been recently con-

structed, are made in sections, so that they can be moved without the

assistance of carpenters.

- The largest case in the Museum—that containing the group of buffa-

loes—is undoubtedly the largest movable show case in the world. It is

16 feet 6 inches l>y 12 feet 5j| inches by 11 feet 1§ inches in dimensions,

and the weight of the case, with its contents, is about 9,300 i^ounds. This

is supported on 10 rollers, which are of the kind used on the heaviest

rolling idatforms in warehouses, and are made of iron, the wheels being

4^ inches in diameter, with rims about 2 inches wide. They are of a

pattern called the " anti-friction " castors, the bearing of the axle being

upon an arrangement of several wheels. This case can be readily

moved froin one end of the Museum to the other by eight men.

There are other cases almost as large, and still others—in the mineral

hall—much heavier in proportion to their size. The mineral storage

case, 8 feet 6 inches long, 4 feet 4 inches wide, and 3 feet 3 inches high,

filled with unit drawers, loaded with minerals, has an estimated weight

of 2,000 pcmnds. Such cases as these are supported on 4 or 6 auti-fric-

tion castors of the pattern and size just described, one at each corner,

and can be moved bv four men.
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Details of construction of unit drawer with paper bottom.

Fig. 1. Pine stretcher ami drawer (front view).

Fig. 2. Pine stretcher, showing paper tacked to drawer (back view).
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Tlie ordinary lighter type of exhibition case is not provided with

independent rollers, but can be raised by wooden trucks Avith rubber

tires about 4h inches in diamet<n', and movable in every direction, like

furniture castors. There is an attachment of levers so accnrately

adjusted that a case full of bottles can be moved from one end of the

building- to the other without disturbing labels or specimens.

This system of tracks has been found of the greatest service in the

exposition work, in which the Museum is often called upon to take part,

since the cases can be arranged in cold or bad weather in sheltered,

warm rooms, and carried to their places on the floor.

Another form of case especiall}^ advantageous for exhibition work

is what is called the "knockdown" case, in which the parts are fast-

ened together by pins and escutcheons. These cases have all the per-

manence and strength of fixed cases, and can be put together and

taken apart with great celerity.

MOUNTINGS FOR INDIVIDUAL SPECIMENS.

One of the most convenient and ingenious devices is that invented

by Prof. Merrill for placing geological specimens, jars, and other similar

objects upon sloping shelves, in such a manner that both specimen and

label shall be easily seen, while at the same time resting on a level

surface; the objects are not in danger of sliding forward. This system

is shown in the accompanying illnstration. (Fig. 5.)

In the plate referred- to (PI. lU) the appearance of a number of speci-

mens thus arranged uiion the shelves is shown, though not well. The
arrangement of this case is in many respects one of the most satisfac-

tory pieces of installation which has ever been effected in the National

Museum.
Each block or tablet has tacked to its front a small strip of tin, so

bent as to receive and hold the label and to allow its ready removal

when desired. This is painted the same color as the block, and is

thereby rendered quite inconsi^icuous. To prevent the sliding of the

specimens of the front row, which, in order to bring them below the

level of those in the back row, are without blocks, a continuous strip

of tin is tacked along the front edge of the shelf, bent as shown in the

cut. The full width of the strip is the average width of the labels. In

this series it is about one inch. The elevation of the back edge, which

is to check the sliding of the specimens, is from one-eighth to one-fourth

inch, while the front edge is folded over just sufficient to hold the label

in i)lace, as before.

Among the other devices which have recently been adopted in the

department of geology two may be mentioned:

The first is the curator's plan for showing the appearance of a cave by

setting up in its natural position a miniature grotto, with diminutive

stalactites and stalagmites, which he was so fortunate as to secure from

the Marengo Cave, in Indiana (PI. 11), placing at the sides of the
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case mirrors by whose reflections the general effect of an extended

miniature cave is produced. This is a very effective way of mount-

ing' exhibits, and the use of the mirrors seems to be an aid to the imagi-

nation of visitors, especially to young people who have never seen a

cavern.

Another is for storing the great series of microscope slides of thin

sections of rocks which belongs to this dc])artment. It is thus described

by l»rof. Merrill

:

As it happened, we had in stock a nnniber of pasteboard boxes, sonic 03 mm. -wide,

143 mm. lonji, and 48 mm. deep, all inside measurements. Tbe dimensions of our

standard slide are 48 by 1.'8 mm. By means of two wooden partitions some 3 mm.
thick, running lengthwise, each box was divided into three equal compartments, the

partitions being hekl in place by glue reinforced by two small tacks at each end.

Heavy manila wrapping paper, such as we also had in stock, was then cut into

strips 25 mm. wide and as long as the sheet of paper would allow, in this case about

7 feet. These strips were theu bent into a series of folds, as shown in the accom-

panying illnstrati(m, the apices being rounded, not pinched flat. If carefully done,

the folds when crowded gently together act as a spring. Two of these folded strips

were then placed lengthwise in each compartment, and the slides introduced, stand-

ing on end, between the folds at the top. A box as thus prepared readily holds 3

rows of 50 slides in a row, or 150 altogether.

Each slide is separated from its neighbor in the same row by a double thickness

of manila paper, which, owing to its manner of folding, acts as a spring, and avoids

all possible danger of breakage. When all the compartments are tilled, the space

between the tops of the slides in any row is but about 2 mm., but there is, neverthe-

less, no difiSculty in removing a slide or in getting at it to read the label without

removal, since, owing to the yielding nature of the paper, the top may be readily

drawn apart. In this respect the box ofl'ers a great advantage over those with rigid

compartments, such as are commonly in use. The first box was made merely as an

experiment. It proved so satisfactory that, for the time being at least, it is the form

adopted for storing the several thousand slides forming the museum collections.

I have attempted to show the arrangement as above described in the accompany-

ing drawing (Fig. 6). In reality the slides are held much more firmly than indi-

cated, since the paper bulges and comes against both the front and back of the

slides the full length of the fold, instead of merely at the bottom. It will very

likely strike the reader that a better material than paper might be found. I can

only state that after considerable experimenting the paper was, all things consid-

ered, found most satisfactory.*

The adoption of unglazed tiles, instead of wooden or paper blocksj

to support minerals, shells, and other small objects, is being considered,

and experiments, the result ot which will be announced later, are being

made by Mr. Charles Schuchert, of the Paleontological Department.

These tiles are rectangular, and of a soft buff' color, corresponding

closely to one of the standard shades used in the interior of our cases.

A form of exhibition tray which has been in use for a number of

years is provided with a bevel front of peculiar construction, as shown

in the accompanying plate (PI. 32). These trays are covered with

black binder's-board, and a piece of colored paper or fabric is placed

on the bottom. This form of tray may replace the very objectionable

This notice was printed in " Science," November 25, 1892.
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Arrangement of geological specimens on sloping shelves.
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and unsightly pasteboard tray, usually white, wiiicli is so often seen in

collections of shells, iiiiuerals, and fossils. Jt is i)articularly well

suited for coins and other single objects which it is desired to dig-

nify by i)laciug on a special mount with a i)leasing back-ground.

The tray of sheet iron used in the Dresden Museum is nmch stronger

than the pasteboard tray custonuirily used in other ninseunis, and for

large study collections is undoubtedly preferable, although less desir-

able for exhibition i)nrposes.

For very precious objects, such as small bronzes, ivory carvings, and

small examples of metal-work, which lie Hat upon the slielves, or at the

bottom of table case, our curat(ns occasioiuilly use cushions of maroon

or dark blue plush, bound with silk cord; this, however, is a refine-

ment in installation which is not recommended for use except in very

si)ecial cases, as when it is desired to install a loan or gift collection

very elaborately, or when the objects exhibited are of the greatest

intrinsic worth. 8uch cushions may l)e used to excellent advantage

on glass shelves.

EXHIBITION .TAR8.

The necessity for rectangular jars for the exhibition of alcoholic

preparations has long been felt, and for many years our people have
been in conference with the glass-blowers concerning thein ; but the

difficulties in the way of securing satisfactory results seem almost

insuperable.

The most desirable form of rectangular jar—one with a wide aperture

of the "salt mouth" pattern—seems to be unobtainable. This is to be
regretted, since a Jar which can be closed with a circular ground-glass

stopi^er is the most convenient for museum purposes. The plan of a
round opening closed by a stopper was proposed, and experiments
were nmde for improving the ordinary type of anatomical receptacle,

long in use in this country as w^ell as in Euroi)e. in which the large

opening at the top is closed by a tiat plate. Such receptacles as this

have been used for a number of years in the Museum of Comparative
Zoology and in the Army Medical Museum, and they have also long
been in use in Europe, both for round and rectangular vessels.

A modification of this device, by Mr. James E. Benedict, is described

as follows

:

The lip is ground to a perfect plane, and the opening, closed by a
sheet of glass aunointed with vaseline, is held in place by a cover which
just completes the rectangular shape of the jar, its edges filling the

shoulder, which is blown on the onter margin of the top of the jar, as

shown in the accompanying diagram (Fig. 7). This cap is sufficiently

heavy to hold tlie cover plate in i)lace, and it takes the place of

the unsightly mechanical claini)s of the Jar customarily used in

museums for anatomical prei)arations. The arrangement is thor-

oughly satisfactory for exhibition purposes, and the cover being made
H. Mis. 184, pt. 2 3
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of common Aviiidow ^lass, which is somewhat irieguhir in its surfaces,

enough small openings occur arouud the edges for the escape of

gases, so that the somewhat unsightly vent-hole, usually made in

hermetically sealed jars to allow the escape of gas and the introduc-

tion of alcohol without removing the luting, is dispensed with.

The most serious difficulty, however, has not been in regard to the

cover, but rather in securing at the front of the jar a face sufficiently

smooth and well polished to display the specimens clearly and without

distortion. Some of the samples made for us by the glass maiuifac-

turers had this surface polished on the buffing wheel; but the grinding

was not sufficient to remove the inequalities in the glass, and the cor-

ners, furthermore, are not rectangular, but rounded to such a degree

as to cause some distortion of the specimens. Besides this, these are

irregular and unsightly, and even to secure this imperfect result the

glass is so thick that its transparency is somewliat impaired. This

method of polishing the front surface of the receptacle has been used

also in Euroi)e. It is an alleviation l)ut not a remedj^ for the evil,

and, furthermore, is exceedingly expensive and beyond the reach of

a museum which has to provide for a large number of wet prepara-

tions. Jars of this type, made in Edinburgh, are used in the Army
Medical Museum in Washington. The cost of these jars, 9 by 12 inches,

at the factory was about $105 a dozen. A firm in this country' tried to

produce jars somewhat similar, but was unable to make them at this

price.

Every important factory in the United States which would under-

take work of this class has been consulted, and Mr. Benedict w^as

sent on a special mission to visit them and study in person the possi-

bilities. He soon became satisfied that in the present state of the

glass-blowing industrj' nothing more can be done with blown jars,

and began investigations in another direction.

Experiments have been made by Mr. Benedict with a view to the

possibility of building receptacles out of plate glass. Something of this

kind had already been tried in Germany, with receptacles in metal

frames, and constructed on the i)rinciple of an aquarium tank. The
2)lan adopted here has been to dispense with entirely metal, and

to use silicate cements which are insoluble in preservative tiuids, and

which unite so closely with the glass as to become, practically, a part of

it. The recipes for these cements used are, unfortuimtely, the property

•of private individuals. In the process of manufacture the recepta-

cles are exposed to a heat of 350"^ F. for several hours. It is impossible

at the time of writing to say with certainty that these experiments have

been successful, although one large jar has been filled with alcohol and
specimens for eleven months and twelve others for six months. In jars

of this particular form the top is made of two pieces of plate glass, the

lower one being smaller, and so attached to the other as to form a

shoulder all around; and the cover thus formed is luted to the opening
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Cylindrical jar for prepai^ations in spirits, showing distortion due to form of jar.
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Square jar for wet preparations, showing absence of distortion.
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with vaseline. The junction tlius loriiu'd is so perfect that it is neces-

sary to have a vent-hole in the toj), thouiih much smaller than is custom-

ary, it l)eing only one-sixteenth of an inch in diameter. Jars made in

this way, of the size already alluded to as costing- more than §100 a

dozen, can certainly be had for a little more than half the price and, if

they prove permanent, will be iu every respect better.

Photographs have been made from jars filled with alcohol and speci-

mens, and the peculiarities of the two systems are shown without dis-

tortion or exaggeration iu the accompanying plates (Pis. 13 and 14).

A small built-up jar, made in Germany, has been in use in the Army
Medical Museum and elsewhere as an accessory to the microscope.

These jars will hold all liquids and acids used in microscopic work,

and careful examination shows that the cement used is subjected to a

vitrifying heat. The use of hot water in the jars breaks them in the

corners, which uuike natural lines of cleavage. Just how large a jar

can be made in this way we have no information, but some of the

ex])eriments tried by us demonstrate that thej' are not as reliable as

those nmde with cemented corners.

A convenient way of mounting specimens for the rectangular jars is

shown in fig. 8. The fish or other object to be mounted is fastened to

a pane of common Avindow glass by means of threads passed through

the object, ordinarily by the use of a surgeon's needle. These are

drawn through holes bored in the glass at the proper places, and

fastened by breaking off a soft wooden peg in the hole, biting and fas-

tening the thread in place. The holes are readily bored by aid of a

solution of turj)entine and camphor used as a lubricant, and a small file

as a drill, held in a small drilling macbine. Any jeweler's supi)ly store

can furnish the requisite material.

THE PREPARATION OF LABELS.

The preparation of labels is one of the most difticult tasks of the

museum man. The selection of the descriptive matter to be printed

requires the best of judgment and the widest and most accurate

information; while to determine the form and size of the ditt'erent

labels in a series, and to secure the best typographic effect, is equally

difficult, and requires abilities of quite a different order.

A label may contain a vast amount of exact and valuable informa-

tion, and yet, by reason of faulty literary and typographic arrange-

ment, have as little significance and value as a piece of blank ])aper.

Before a specialist is prepared to label a collection he must be a

complete master of the subject which the collection is intended to illus-

trate. After he has written the series of labels, if the collection is

coniplete, he will have the material under control which would enable

him to write a very complete book of reference upon the subject.

No task is more exacting than label writing. Not only is it impossi-

ble to conceal any lack of precise knowledge, but the information must
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be conveyed in a terse, concise, and definite i)liraseol<)gy, such as is

not demanded in any other chiss of writing, unless it may be the ijrepa-

ratiou of definitions for a dictionary. lie who writes definitions for a

dictionary, liowever, lias usually the advantage of having before him
numerous other definitions of the same term, which he needs only to

collate and rearrange. A good descriptive label, furthermore, should

do something more than impart information. It should be so phrased

as to excite the interest of the i)erson who is examining the specimen

to which it is attached; to call his attention to the i)oints which it is

most important that he should observe; to give him the information

which he most needs while looking at. the specimen, and to refer him

to the books by means of which he can, if so disposed, learn all that is

known upon the subject illustrated.

The labels describing the specimens in a collection are intended to

take the place of the curator of the collection when it is impossible for

him to personally exhibit the objects and explain their meaning.

When collections were small and visitors were lew, the curator or

owner of a cabinet was accustomed, in i)erson, to conduct visitors

among the cases, to take the specimens in his hand, to tell their names
and where they came from, to indicate features of special interest, and
to answer questions.

This was in some respects an ideal way, when the curator was a man
of wide knowledge and so much of an enthusiast that he took pleasure

in talking without limit. The method was not without defects, how-

ever, since the lecturer (for such he Avas, in fact) selected for exhibi-

tion a limited number of objects which interested him, or which he

supposed might interest the visitors, and gave the latter no chance for

selection. Furthermore, the arrangement could not be such as to con-

vey a seciuence of ideas, such as a selected ami well labeled series of

specimens can do, and the spoken descriptions, being as a rule full of

unfamiliar words, were not remembered. The printed label of to-day

may be read over again and again, and is often copied into the visitor's

notebook. Again, under the old system, examining a collection was
looked upon rather in the light of amusement than of study, and what
might have been possible in the way of instruction was rarely

attempted.

In these days, when the curator attemi)ts verbal instruction, it is by
means of a lecture delivered in the ^luseum lecture hall, or, if a floor-

lecture, among the cases, surrounded by scores or hundreds of audi-

tors, wlio may either take notes or find the substance of the lecture in

some syll;il)us or printed text-book.

While one visitor might listen to the Museum lectures, tens of

thousands pass through the halls without a guide. They must depend

entirely upon the labels for information; for guidebooks, if such have

been printed, are rarely bought, still more rarely used in the presence

of the specimens, and, though often taken home with the intention of
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studying tli<'iii. aio only in the rarest instances ever opened after tlieir

l)nrcliaser lias left the Museum.
The t'uMctioii of the label, then, is a most important one, since it is

practically only through the aid of the labels that visitors derive any

benefit whatever from a visit to a museum.

What has already been said indicates in a general way the oftice of

the descriptive label, and may be exi)ressed more concisely as follows :

The label must

—

(1) Tell the lumu' of theohject; its exact and technical name always,

and if there be one, its common name.

(2) It must call attention to the features which it is imixtrtant for

the visitor to notice.

(3) It must explain its meaning audits lelations to the other objects

in the series. If it accompanies a natural history specimen, it should

explain its geographical distribution, which, if possible, sh<)uld be

plotted on a small map. forming part of the label, and mentioning

peculiarities of structure or habit.*

If an ethnological object, then its uses and construction should be

explained, its materials named if they are not obvious, and supple-

mentary information given by means of pictures ; and. where pictures

are better than words, these may be substituted.

(4) The exact locality, date of collection, and source of the S])ecimeu

exibited should be mentioned.

(5) For the convenience of visitors it is well, in many cases, to give

the dimensions or weight of the specimen.

The art of label writing is in its infancy, and there are doubtless pos-

sibilities of educational results through the agencj' of labels and speci-

mens which are not as yet at all understood. It is clear, however, that

the advice of the negro cook in regard to nuiking .soup applies equally

well to a good label ; to wit, that much more de})ends on what you leave

out than on what you put in. The value of this method of instruction

is perhaps better understood by the most advanced writers of school

text books and dictioiiaries than even by the average nuiseum worker.

In Dr. Edwaid Eggieston's new " School History of the Tuited States,"

engravings are plentifully interspersed through the text, as well as in

the margins,—portraits, pictures of historical localities, buildings, cos-

tumes, and archieological objects;—and each of these has a label of the

museum type, surrounded by rules, and separated from the text with

which it has usually only incidental relationship. The originals which

are thus illustrated, if brought together would make an admirable

* We have used in tlie National Museum, in years gone by, labels of ditierent

colors to indicate gei)s;raphical sources, and have also used lor the same purpose

labels with printed borders of ditfereut colors. This, liowever. has long since been

abandoned as cumbersome and impracticable. In most cases a word upon the label

is sufficient to convey tliis idea. Hut when it is desired to convey fuller information,

a map has great possibilities, for even the exact rang«' of each species may be shown
in this wav without materiallv incn^asinsr the size of tlie labels.
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museum of Ainerioau liistoiy. and tbe book itself could hardly be

improved u])oii as a handbook to sneh a collection.

The modern illustrated dictionary owes much of its success to the

adoption of museum methods, due, perhaps, to the fact that so many
men, trained in museum work, have been engaged upon the preparation

of the latest American publications of this kind, the Century Diction-

ary aud the more recently published Standard Dictionary. These

works impart instruction by methods very similar to those in use in

museums, except that they are placed much at a disadvantage by reason

of their alphabetical arrangement.

There is, of course, one respect in which the museum exhibition-case

has the advantage over the lecturer, who can only present one subject

at a time, or over the writer of books, who is i)revented by the size

of his pages from bringing a large number of ideas into view at once.

This difficulty has been in part overcome by the editor of the Standard

Dictionary, in the large plates, where are shown, in one case all the

princii)al \arieties of precious stones; in another plate, all the races of

the domesticated dog, and in another, the badges of orders of chivalry.

Even this, however, is far from reaching the possibility possessed by
the Museum (with its broad expanses of exhibition cases) of showing a

large number of objects so arranged as to exhibittheir mutual relation-

ship, and so labeled as to explain the method of their arrangement.

As has already been said, the size and typography of the label are of

the greatest importance. The best written label may be ruined by the

printer. Not only must the letters be large enough to be legible from

the customary point of view, but the type must be pleasing in form,

and so arranged as to lead the eye of the reader with pleasure from

one line to another, and so broken into paragraphs as to separate from

each other the topics discussed.

Furthermore, a system of subordinate sizes of type is essential, so

that the most important facts will tirst meet the eye. In many of the

labels shown in the accompanying illustrations type of four or live dif-

ferent sizes is used, the largest giving the name of the object, the next

size the name of locality and donor, the next its distribution, and so on,

much in the order of importance of the topics already proposed, while

the least essential illustrative matter at the bottom of the label is placed

in the smallest tyi)e. The theory is that the largest type should give

the information desired by the greatest number of visitors—by every

one; the next size, that needed by those who are studying the collection

in a more leisurely way, and so on.

Too nuich can not be said of the necessity of breaking the descrip-

tive matter into short paiagraphs, which should never be more than

half a square in length. Where a label of great width is printed, it is

our experience that it is l)etter to arrange the matter in two columns,

as is shown in one of the accompanying plates, rather than to weary

the eye by requiring it to follow back and fro across the card.
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Family CHINCHILLID/E
The Chinchillas

T ARGE or nioderatc-sizcd rodents, with cloncjatcd
hind legs, bushy tails, and long and extremely

fine fur.

The family includes three genera, each with a
single species-the chinchilla, prized for its fur, the
viscacha, one of the most characteristic animnis of
the South American pampas, and a third species,

Cuvier's chinchilla.

The common chinchilla and Cuvier's chinchilla
inhabit the Andes of Peru and Chili. The viscacha
digs extensive burrows on the pampas.

THE GREAT AUK
Plantus iinpcnnis (Linne)

FUNK ISLAND. OFF THE CO.\S T OF XEWFOUNDLAXD. 18.1 17 B
Collected by F. \. Llxas.

The Great Auk was tormerly common on the coast of Iceland, and
found in vast numbers off the coast of Newfoundland, especially at

Funk Island.

It formed an important article of food for the early na\igators and
fishermen. Being incapable of flight it was easily captured on land and
was taken in great numbers at its breeding places. Systematic slaugh-

ter ot the bird for its flesh and feathers caused the extermination of

the Great Auk about 1840.

(This skeleton is compo-scd of bones from various individuals)

r>0\t:R FOR COFFIN OR ALTAR.
^-^ Made in the iSth century; used in

the Russian Church.

Province of EKATEKiNtNUcHiRr;, Ural Mountai.ns,

Asiatic Russia. 154,784.

Specimen forms of labels.
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pox TRAP (MoDEL).--Wood, with

cord of \ egetable fiber or sinew.

Length, i i ins. Breadth, 4 ins. Height, ^]A ins.

BRISTOL BAY, ALASKA. 1882. 55.879.

Collected by Chas. L. McKay.

Used by Tinneh Indians. Consists of a stake-pen closed at

one end by a net, in which the fo.x, becoming entangled and

caught, is killed by the hunter who watches from "blind"

YOBACCO POUCH.—Made of

small, various colored glass beads

closely woven in a regular geometric

pattern, fringe of similar beads strung

on variegated worsteds. Suspended from

neck by a cord.

Length, including fringe, 5'/j ins. Width, 5 ins.

KHL'ILCHAN INDIANS, ALASKA, 1881. 72,841.

(iift of Ivan Petroff.

This pouch came from the Khuilchan (Athabaskan) tribe of

the interior of Alaska; this tribe has no connection with the sea

save through the Atwah, or Copper River, natives, from one

of whom it was 'procured in 188 1, at Huchek. Prince William

-Sound

Specimen forms of labels.





Report of National Museum, 1893. PlATE 17.

ORANG UTANSorMIAS.
SIMIA SATVKUS,Li\M-.

Districution; BORNEO AND HASn-.RN SUMATRA

This group represents a scene among the

trees ot a Bornean forest, at a hei^iht ot about

thirty teet trom the ground.

The group consists ot the followintz; induid-

uals:

Two adult male Orangs (13,962-63), repre-

sented as righting in their characteristic

manner.

An adult female (13,965) escapnig trom her

nest, with a nursing babe ( i 3,92 i) about

eight months old, clinging to her body in

the position usually adopted when the

mother is traveling.

A young male ot two years ( i 3,964), rep-

resented as aroused trom sleep and looking

down trom his nest.

These specimens were obtained on the Sa-

dong River, Sarawak Territory, Borneo, in

September and October, 1878, by the natural-

ists ot an expedition sent to the East Indies by

Professor Henry A. Ward.

MOUNTED BY WILLIAM T. HORNADAY.

SUN BEAR.
HELARCTOS EURTSPILOS, Horsf.

Malay Peninsula, Ja\'a, Borneo, Sumatra.

'4.332-

Gift of Barnum, B.aii.ey .and Hl'tchinson.

Specimen forms of labels.
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CORNELIUS VANDERBILT.

Copies in bron/c of the goU medal awanlcd hy act of CongresB January

2S, 1S64. to CoriKlms Vamlerbilt "for his unique manifestation of a fervid

and large-souled patriotism in presenting as a free gift to the Government"
his new steamship " Vaiiderbilt.'*

Received from Bureau oi- the Mint. 1S.S4. 7S.J02

POET, SCOTCH

WILLIAM DRUMMOND, of H.wvthorntien.

Born at " Hawthornden," near Edinburgh, Dec. 13,

15S5 ; d. Dec. 14, 1649, and buried at Lasswade, two miles

from his birth-place.

Descended from an ancient Scotch family of noble blood.

Educated at the University of Edinburgh (ALA., 1605), and
in Law at Paris and Bruges ; a man of wealth and a Royalist,

resident at Hawthornden, except from 1625- 30, when travel-

ling on the Continent.

A Scotch poet of the Spenserian school,—author, among
other works, of Teares on the Dcatk of Ma-Hades, 1 6

1
3 ;

Poems, 1 616; Faith Feasting, 1617; Flowers of Sion and
The Cypresse Grove, 1623; and some forgotten historical

and political writings.

"Drl'.m.mo.vd was essentially a follower of Spenser, delighting in the descrip-

tion of outer nature, but, amid all his sensuousness, and even in those lines most
conspicuously Laden with lustrous beauty, there is a dash of melancholy thought-

fulness— a tendency deepened by the death of his first love. He was so success-

ful as a writer ot sonnets that ne was called 'the Scottish Petrarch,' and his

sonnets are still ranki^ immediately after Shakespeare's, .Milton's and Words-
worth's. His poems are distinguished by pensive beauty, sweetness of versifica-

tion and nicely-worded descriptions, but lack vigour and originality. The Cypresse

Groie, one of the noblest prose poems in literature, exhibits great wealth of illus-

tration, much line thinking and an extraordinary command of musical English."
Tho.mas Gilrav.

See Drumniond of Hawthornden, by David Masson, 1S73.

Feast of Tabernacles (Pliotocjraph).—Sho\vinj: the offer-
ing;- ot grace before the meal (known as Kid.lusli, or
sanctitieation) in a tent. The feast of tabernacles takes
place on the 15th of Tishri (.September-October), and
c .ntinucs according to Lexiticns .xxiii, 39-43, seven
days

;
most of the modern Jews observe eight days.

The important feature ot the celebration was the com-
mand to dwell in booths, a practice still kept tip. In
a.icient times this feast which was coincident with the
harvest time, was the most important of the three pil-
grimage festivals. 154,472'.

Photographed from the original drawing by permission
of the Century Co., New York.

Specimen forms of labels.
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iJjJS

IZORAN STAND Inlaidwith mother-
'^^ of-pearl. Inscribed with the usual

Mohammedan invocation before anv re- j.

hgious act: "In the Name of God," i|.

and the date A, H. 1210. ^"j'

Constantinople, Turkey. 154,757. ;'.':'

The Koran, the sacred bookof Islam, is treated by

the MohammcdaJis with great external veneration

and reverence. They generally take care never

to hold it, and thcv deposit it upon a high and
clean place, and never put another book, or any-

thing else ori top of it. When read it is placed on
a. stand. The reading of the Koran should com-
mence with legal ablution and prayer. The usual

prayer is : "I seek protection with God against

Satan the accursed," followed by the invocation :

" In the name of' God the Merciful, thtf Compas-
sionate."' In the services ol the mosque it is

chanted bv the imam, or the leader in prayer.

VOTIVE RELIEF DEDICATED TO CYBELE
(Cast)

FOUND IN ATTICA, GREECE.

i^g; Representing the goddess seated on a throne holding in one hand a

:^^:3 bowl, in the other the flattened drum or cymbal, with a lion at her feet.

Xv.V; Before her stands a woman holding a bundle of twigs, and part of another

j3?j figure holding an amphora.

Original of Marble in the Roval Museum of Berlin. 154,656.

S Cybele or Rhea was called the "Great Mother of the Gods" The original home W<A

J of her worship was in Phrygia. (Asia Minor), in the district aftenvards known as Galatia. ^'i'.

'i^$ Her priests were called Corybantes, and her festivals were celebrated with wild dances, "cAk-

"3^-S 3nd orgiastic excesses amid the resounding music of drums and cymbals. From Asia fc^Jy

'>f0 her woVship came to Greece, and at Athens she had a temple called the Metroun, the w|^
;-;<; temple of the great mother.

j'l'^'

"I'.'.f^ In Rome her worship was introduced during the second Punic war in 204 B. C. Ev:4^

;3"V A yearly festival was instituted in her honor (.April 2-4I called the Megalesia, and under '{;£[

'?':i the empire another in .March which was celebrated with the observance of mourning .STvf

:
>) followed by the most extravagant joy In the second century A. D. the festivals Tait- tC-^Ji

.vtS robolia and Cnobolia were added
';}:.i^ Amone the ceremonies observed in these lestivals was a kind of baptism with the ..,

v.-'.?;
blood of bulls and rams killed in sacrifice, with the object of cleansing and bringing vA

iyp% about a new birth The oak and the pine, as also the lion were sacred to her She j'^
;^ was supposed to traverse the mountains riding on a lion, or in a chariot drawn by lions. ^^

'~:>. She IS usually represented enthroned between lions, with a diadem on her head, and a ^§
.,^.' small drum or cymbal, the instrument used in her rites, in her hand. ^§

'IM - ^P

Specimen forms of labels.
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FIRE-DRILL.—Used to make sacred fire.

Luutr [)iece of agave stalk, a soft, pithy wood, with
harder longitudinal fibers, rendering it a good me-

':^ dium for the purpose of making fire. Spindle, a
smaller piece of the same material.

Length of lower piece, 191^ inches; length of spindle,

'

iS inches.

ZUNI IXDI.AXS (Zunian Stock), New Mexico. :

127,708.
]

Collected by J.amks .Stlvknson. ;

With this set sa-.ul was used bv the Ziuii in the fire-
^

cavity to increase the friction. The fire is preserved in
a piece of decayed wood. It is the custom of the priests
JO moisten the sticks before beginninjj to drill out fire.
This r..nders the success much more difficult and there-
fore more meritorious in the sight of their },'ods.

PRINTING BLOCK (Ban-jul-pan).—
* Wooden block; ends wedge-shaped for

htnng into a holder. Engraved.

Length, 17^;^ inches: width, S inches.

SEOUL, KOREA, 1885. 77,018.

Collected by Ensign
J. B Bern.\dou, U. S Navy.

Blocks and movable type are both used in Korea. This is

a common block for printing the alphabet sheet from which
children learn the 6n-moun, or native Korean character. The
characters are arranged in vertical columns, and above each
is a rough pictorial representation of something containing the
initial consonant sound of the characters in the column. The
writing on the left is astrological.

Satow says, "There are some Korean books dating back
to 13 1 7 and 1324, printed with movable type."

HOATZIN.
OPISTHOCOMCS CRISTA res Gmelin.

BEREICE, DEMERARA. 1^,5,8.

Gift of Demerara MfsEf.M.

The most striking feature of the skeleton, and one peculiar
to the Hoatzin, is the shape of the breast-bone, the keel
being cut away in front where it is usually deepest.
The food of the Hoatzin consists mainly of leaves of the

arum, and .ns large quantities of leaves are eaten, a large
crop IS required for their reception, and this crop completely
fills the space below the sternum where the keel is larking
The lower end of the furcula (wish-bone) is united with

the sternum, and its upper ends with the coracoids—the
bones to which the wings are articulated.
The Hoat/in is the sole member of the order Opistho^omi

and IS probably the representative of a once more numerous
group of birds of generalized structure.

Specimen forms of labels.
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SELENITE CRYSTALS.— From cave in

what is locall\- known as the South Wash, in

Wayne County, Utah. 60,881.

Received from J. E. T.\i,m.\ge, 1893.

The crystals occur in a cave which is inclosed by a

thick shell forniinjj a mound which stands in relief on a

hillside as shown in the photograph. The crystals vary
greatly in size and weight, some being over four feet

long. Owing to the vandalism of visitors, it has been
found necessary to remove the finest specimens to the

Deseret. Museum, at Salt Lake City, to prevent their com-
plete destruction (See Science, Feb. 17, iSgj

)

CORRODED STALACTITE.—The specimen is

partial!)- dissolved by the corroding action of water
from the roof. It illustrates one of the latest stages

in the life history of a cave. The liine in the over-

lying roof has been so far removed that the water
percolating though it is still acid and attacks the

material of the stalactites as it drips over them.

Robertson's Cave, Springfield, Missouri. 68,186.

Collected by George P. Merrill, 1892.

-.^^^

VOLCANIC DUST.
Volcano of Kr.\k.\toa, Str.iits of Suiida. 36,974.

Gift of F. W. Houghton, 1889.

This ash was showered for three days in September, nnd
at the rate of one inch per hour, on board ship Beacons-
field while in l.ititude o'^ 14' S., longitude 9;'^ E., and at a

distance of 855 miles from the source of eruption.

ORTHORHOMBIC SYSTEM.

DISTINCTIVE CRYSTALS ON MATRIX.
A comtinalicn of llic Basal I'Line (001, O) .infl a Bracliyprism {izo.ii)

«ilh a Brachylome {041. 4;) aii.-| tivo rjranml.^ (J2J, ;'j.and ill, (),

slightly modified by the Unit Prism (110, /),

TOPAZ
with Albite, Muscovite and Smoky Quartz.

ALAbA^CHKA, Ural Mountains. Sil-tna

Leidv Collection

Specimen forms of labels.
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COI.LFXTIONS OF THE HUKEAU OF ETHNOLOGY.

C rORAGE BASKET (djrlo).—Warp of osiers;

^ weft oi the sides o\ split pine root, wctt of the

bottom ot osiers, both in twined weaving. The
vvett strands are o\crUiid with bright straws to

form the pattern. Margin strengthened on the

inside by a hoop ot hard wood.

Heigh't, 3 feet; diameter, 28 inches.

HUl'.A INDLAN'S, CALIFORNIA. 1889. 111,433.

Collected by jKRhMiAii Curhn.

."^fter these baskets are made they are filled with hot wet sand
to L;ive them a good form. The\- are set around the wall of the

semi-subterranean houses of the Hiipas upon a banquette of earth

and filled with acorns for winter food, .^s many as twelve may
be seen in one house.

;;5ijpt^'-

piSHlNG CANOE (Moo e l).—Wood, dug
-'- out; sloping sides, slightly flared at top,

flat bottom; sharp ends; long overhanging bow.

terminating in a point; straight stern.

Length, 22^^ inches. Beam. 5 J^ inches. Height, including

figures, 6 inches

NI-'.AH B.A\', \\'AMii\(,TaN Tekritokv, 1S83. 72,907.

Collected by Jamks G. SwaS, Fort Townscnd, W. T.

M.ide by Makah Imhans, of Cape Flattery. Perfect iii all its appoint-

ments, with figures of two Indians seated face to face, the position alwa>s

taken. Contains (wo paddles; two fishing. lines, complete; two baskets for

spare, hooks and lines, two clubs for killing .fish; five halibut hooks, one bailer,

two halibut. None of the objects are made to a scale to compare with the

canoe or with each other, the purpose of the Indians being simply to show the

various articles without regard to relatne siic.

Specimen forms of labels.
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HOMOLOGIES OF THE PRINCIPAL BONES

The series of which this specimen forms a part is

intended to show the corresponding bones in the

dirterent classes of vertebrates. The spaced skeleton

sh(iiild be compared with the mounted skeleton.

CtKULL OF SHARK, Girc/ianas sp. an example^ of the siinijlest type of cranium. It consists entirely

of calcified cartilage, is immovably connected with the

backbone, and does not completely inclose the brain.

Neither cartilage bones nor membrane bones are de-

veloped.

26,164

THE DOMESTIC FOWL

'yHE ANATOMY OF THE DOMESTIC FOWL
as sh(jwn on a large scale b\ the Turkes, A/c/ea^ns

gallopavo, one of the largest of the Gallinaceous Birds.

Model, natural size, by Al'ZOL'.X, Pans.

MODEL
Showing structure of

PRECIOUS COR.\L, Cora/Iium rubrum.

GREATLY ENLARGED.

1. A.\ial skeleton.

2. Friable crust or Caenosarc, in which lie the tubes

connecting the body cavities of the individual

polyps.

3 Individual polyps.

.SsS

Specimen forms of labels.
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ECCLESIASTICAL HISTORY AND ART

^8

Md

Costume of the Misericordia of Tuscany

This costume consists of a simple hooded cassock

of black, worn over ordinary citizen's dress, and a

broad brimmed felt hat, used m outdoor ser\ice.

SIENA. 1892. '53.893-

Collected by G. Brown Goode.

The FRATERNITY OF THE MISERICORDIA {P^a Arcicon^
fraterntta de Santa Maria deiia Misericordia) is a great society, with

branches in Siena, Florence, Pisa, and the other cities and towns of Tuscany,
which has for its sole object the alleviation of suffering and the furtherance

of all works of benevolence. Its most striking characteristic is that its

active work is carried on by its members in person, and not by paid deputies.

On its rolls arc found the names of a large proportion of the adult males
of the community, without regard to rank or wealth. A certain number
of these are assigned to duty for each day in the year, and are expected
to respond at once to any call from the officer of the day, and while on
duty are under strict discipline.

The personal relationship of the wealthy and the powerful to the

cbantable work of the community is productive of much good. All dis-

tinctions of rank are ignored in the organization, and to this end a costume
ol the cheapest material is used, to disguise figure and face, and members
while on duty neither speak nor are spoken to. except as a matter of
necessity. The money needed for the work is obtained by the mute appeals

of the members in public places and at the doors of churches, and from
the fees of membership. Each local society has its chapel for funeral

services, and all funerals with but few exceptions, are conducted by this

organization, the coffin being borne by its members in their peculiar dress.

One of the oldest of ihese sfxieties, that to which the costume exhiLiied belongs, is that of Siena.

This was founded ai rhe end of the fourteenth century by Bernardino Albizicschi (San Bernardino) as a
society to ptrfonn worki of mercy and t ) aid prisoners. In 1564 a statute prescribed the manner in which
their charitable offices mighi be exercised. It was suppressed in the time of Leopold I, and resuscitated

" ^ 1 Pisa and Fluren(.e.

:ured, which has smce
City of fifty thousand

by royal permission in 1794. In iSag it w;

and in i86i by popular subscription an end(
been mcreascd b> other donations. Its m
inhabu.ints, about three thousand active mei

Its scope mcludes everything winch cur

misfortune of any kind at .luy iime or place

at.vely fe ' "

IS reorganised upon the model of those 1

.wmcni of 155,000 bra {S31.000) w
embership is very larye, including

nbers.

shoulders. Invalids

izcd under the nam
home, sij|.plying the:

. Within the tenn charity—the relief of those stricken by
Owing to the precipitous char.ictcr of many of tlic streets,

m Siena, and sick |)eopie. as well as coffins, must be carried upon men's
I by them to the R.jyal Hospital, iliree mile from the city, and they*ha\c

jmctcry, in which nearly all interments are made. A group of members is orqan-
visitoVs to tlie sick {Cotr.tutaiiJii /n/nmufi). They render aid to the ill at

th bc-ds, underclothing, bandages, broths, easy chairs, trusses, and watchers or
nurses at ni^tit. in summer the Society dispenses nimeral water lor use m baths, and when necessary,

keepsojjena room fur \ac< motion and dispenses the vatcinc matter throughonl the city and the surrounding
country. In the case o( an accident of any kind, a s<iuad of members is upon the spot to render service,

in other communities cxperied Irom ilie police and board of health.
| he administration IS in the handi of a brother called the Ft ovvffiti'rf, who presides at the meet-

ings of the board of manjgemcnt, the Ma^^istralo, composed of twelve brothers called Consen-.Uori^
and also those of the council. comfJO^<d of ei^^hty councillors {Conu-ttfn'). A full financial report is

printed each year. The Society has it*- house, in which is not only a chji>el, but a vast warehouse for the
accessories of their work—litters and surgical appliances,—and a great room, surrounded by cupboards, in
which the cassocks of the members are kept ready to be put on when they arc hastily summoned to duly
from theit places of business.

The officers of the Society are an inspector \hfiftiorf). who controls the public and private services ; a
brother deputy {Dff>utaro), in clur^^e of the Convalescent's Home , a secretary (C/*Trc///<-r(--5<,-rci'jjx.'), who
supervises the business, archives and correspondence ; a treasurer {(.amjr/iH-;,-). and a steward {A/itss,ifv)f

who has charjje of all linen, furniture, and other pro|*rt) m lite warehouse. There are fiity-two officers o(
the guard, who in turn, day by day throughout the yeai, supervise the public services, and sometimes as
many as three hundred of the members are in active duty in a smgle day. under the charge of one of these
officers. All officers serve graitutously except the secretary, a physician, two priests, two servants and a
letter-carrier.

mm
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Labels, as a rule, seem to be most satisfactory when nearly s()uare,

or with tlie height less than the width.

The relationship of the objects in a series to each other may usually

be indicated by the size of the labels, which should be uniform for

objects of the same general character in the same case. When a devi-

ation froni this rule' is necessary, if the size of the type remains the

same, more space may be obtained either by slight widening or slight

lengthening; but iu the same series we nuist always lengthen or always

widen. Classification labels, which are placed, unattached, among the

specimens, Increase in size with the importance of their grade in the

plan of classification, as is shown iu the family labels illustrated.

There are limits to the possibilities of making labels speak by their

size. An object on the top of a case, or on a i^edestal, or in a case by
itself,is always regarded as "out of classification," and its label arranged

solely with reference to its appearance or utility in the place where it

is to stand. It is also necessary to vary the size somewhat in the

same series, when, as in a long case of mammals, a small species and a

large one are placed side by side. Here, for iesthetic; reasons, the rule

of uniformity is usually set aside.

Much attention has been given to the selection of type and color for

labels, it having been found that labels printed on white cardboard

become dirty or turn yellow, besides being dazzling and hard to read.

Many tints of cardboard which would otherwise be available may not

be used, because of their tendency to fade—objectionable in itself, and
dcuibly objectionable when it becomes necessary to put a fresh, bright

label by the side of one which has become faded in use. Almost every

sample of colored board which has been tried in the National Museum
has faded after a time. The most satisfactory has been one of greenish

gray. This is temporarily in use in the geological and mineralogical

collections, where a light gray color for the interior of the cases and

shelves seems preferable, and also in the collection of birds, which is

installed by preference in a somewhat dark apartment.

The standard label-board, however, is a rough -faced nuinila. The
color, being that natural to the fiber, is quite unchangeable. There is

no fading, little tendency to become dirty, and its soft, rich, brownish-

yellow tone sets off admirably the heavy black lines of the antique-faced

type which is used, and harmonizes well with the bufts and maroons

which are our favorite colors for case interiors. The material at first

used was a somewhat soft though thick paper, made specially for genus-

covers in the herbarium. This did not i)rove thoroughly satisfactory,

since the labels, unless very small, had to be glued <u' tacked to some

solid support to prevent their bending and winding, and even then the

corners frequently rolled.

We now have a special cardboard of the material just mentioned,

heavily pressed, very stiif, and durable, which, though its surface

lacks somewhat the desirable softness, proves very satisfactory.*

'Samples of tliis board will be sent to any niuacnin worker who may request it.
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It may be added that cartridge paper, such as is ordinarily used for

wall decoration, in any tint of gray or light brown, is an admirable

material for labels, especially large ones. It must, however, be glued

to a tablet. If this is made of dark wood with a bevel retreating from

the edge of the label, forming a dark border, the effect is very pleas-

ing". Labels thus prepared, and mounted upon metal rods, are used by

,
us for general classification labels in the interior of cases.

It is the plan in the National Museum to have a large label, glazed

and framed, at the top of each case, or in front of each panel. These

are printed on black or maroon paper in gold or silver letters.*

The labels in gold on black are printed from large wooden type, and
are used to indicate the general system of classification of the cases

upon the tioor. When it is desired to use outside labels, glazed and
framed, whi(;h are not in this general-classification series, we print with

heavy-faced tyjte in black upon manila or cartridge paper, such as have
been already referred to, since the black upon yellow is more legible

with comparatively small type than the gold upon black.

The National Museum owes many most important lessons in the

matter of labeling and the interior fitting of cases to the Art Museum
at South Kensington. Their system was studied with the greatest care

by the writer in 1880 and during a residence of seven months at South

Kensington in 1883, and, as will be evident to anyone who knows their

system, its influence has been very great upon that in use in Washing-
ton.

In the accompanying illustrations (Pis. lo-2G) are shown a number
of the forms of labels adopted in the National Museum. Others are

being developed from day to day; but it is thought advisable tb place

these upon record as an indication of what has already been accepted

as measurably good.

ADVANCES IN GENERAL INSTALLATION.

The map devised by Mr. Merrill to show the extent and location of

the great ice sheet in North America during the glacial period is

described further on in this report.

The synoptical collection of invertebrates prepared by Mr. Lucas also

marks a positive advance in methods of mounting and labeling, to say

nothing of the success attained in showing the structure of certain

representative forms. This work will be described in the report for

1894, and a mere mention must now suffice.

The accompanying illustrations (Pis. 27, 28, 29), liowever, tell the

story better than words can do.

We have adopted two ideas already well cnrricMl out in the British

JVIuseum of Natural History, and original with its director. Sir William

Flower, to whom we are indebted lor other ideas eciually good, soon to

* To x»roduce silver letters, size is used instead of printer's ink, and nickel powder

is applied before the size is (Uy. The nickel is nnebangeable and very ei1^"ective.
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C^' l>«VBa«MM«MM.UjriyiM

Glass-covered Unit Box containing models of cephalopods.
Size of box, •i4 by 30 inches, outsiiie iiieasiiremeiit.
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Glass-covered Unit Box, containing models of marine worms.

Size of box. ~M by 30 inches, outside iiieasureiueiit.
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be materialized in WasUingtou. (Jiie is the exhibit of skeleti^is of

mau and horse (PL 30), shown side by side, with the homologies of

the boues indicated by a parallel system of labeling, the other the

iiionnting of the races of domestic pigeons in one case upon a stand

in the form of a dovecote, the specimens being so arranged as to show
their relationship to each other and to the parent form, the rock dove.

A similar project is being worked out for the domestic fowl, but is

not yet in final shape.

Another advance is that effected by Mr. Lucas in showing, side by
side, all the principal variations of the vertebrate skull, the homologies

of the bones being indicated by a system of coloration modilied from

that already in use in the Natural History Museum in ^Filan, Italj'.

A minor feature which seems t(j add materially to the c(mifort and
convenience of many visitors is the reading table, a sketch of which
is here given as a substitute for a detailed description (Fig 9). There
are some thirty of these tables, one for each department, and about 500

books are thus placed at the service of visitors. The books on the tables

are text books, bibliographies, dictionaries, and standard works of refer-

ence, and each table is devoted to the subject illustrated by the special

collection in the midst of which it stands. In the rotunda is a book-

case containing cyclopedias, and visitors who desire fuller information

are at liberty to go to the ^luseum library, and thence, if need be, to the

sectional libraries in the curators' laboratories.

It is pleasant to be able to say that although over a thousand vol-

umes are thus exposed without surveillance in the public lialls, not

a single volume has been stolen, though many of tliem have been '• read

to death."

TAXIDERMY IN THE MFSEUM.

Allusion has been made from time to time in the reports to the work
of the Museum preparators in i)reparing objects for exliibition or study,

and the time seems now to luive come for a consideration of what lias

been accomplished and how this has been done.

As early as 1875, when, by means of the appropriations for the exhibit

of the Museum at the Centennial Exliibition at Philadelphia, it became
for the first time possible to employ competent taxidermists, an effort

was made to secure the very best men available, and to have prepared

better specimens than were at that time to be found in any American
museum. Mr. Josepli Palmer and Mr. Julius Stoerzer, excellent work-

men of the old school, were the chief agents in the preparation of the

exhibit of mounted animals and casts shown in I^hiladelphia, and the

results, though, so far as accessories are c.oncerned. far below the pres-

ent standards, were in many instances (piite equal U> what has since

been done, as is indicated by the accompanying i)late of the group of

fur seals (PI. 31). Their work was greatly admired, and the intluenco of

the movement then just beginning soon spread to other instirutions.
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The ideals in the Xatioiiiil Museum weie as high then as at the pres-

ent time, and Professor Baird, himself a very skillful taxidermist, was

not only the best of critics, but enthusiastic in the extreme upon the

whole subject. The time of ]n'eparation for the Philadelphia exhibition

was so short and the appropriations so limited, however, that it was

not possible at that time to accomplish the results desired.

In this same connection should be mentioned the very important

intluence of Prof. Henry A. Ward, who, in the conduct of his natural

history establishment at Eochester, was always evidently actuated

quite as much by a love for natural history and the ambition to supply

good material to museums, as by the hope of profit, which was always

by him subordinated to higher ideals in a manner not very usual in

commercial establishments.

While the work from 1875 on was constantly advancing in Washing-

ton, and the anti(iuated and badly prepared specimens in the old col-

lection were being replaced as fast as possible by others as good as

could at that time be prepared, similar agencies were in activity in

Rochester, and under the influence of Prof. Ward a number of enthusi-

astic young men were brought together and employed in the various

branches of the work connected with the establishment. It was here

that, through the stimulus of association and in connection with the

Immense work in preparing natural history specimens which was then

in progress, mental forces of another kind came into being; and here,

in 1879, and the years following, some very remarkable pieces of work

were accomplished, which for originality and strength far surpassed

anything hitherto attempted in America. Among these may be men-

tioned Hornaday's groups of orangs, one of which is now in the

museum in New York, and another here in Washington. These, though

lacking in the artistic repose -which characterizes some of the later pro-

ductions of himself and his impils, were extremely spirited and had all

the qualities of good workmanship and permanence which could be

desired.

A series of animals of the Rocky Mountains, mounted by Mr. F. S.

Webster to serve as models for the artist Bierstadt, and since destroyed

by fire, should also be mentioned in this connection. Work of this

kind demonstrated the triviality and false ideals of such ambitious

figure groups as those of Verreaux, of which certain examples had

reached this country and were up to that time greatly admired, and of

the work of the European school of mammal taxidermists in general,

well typified in the celebrated ^^'urtemburg collection and in many of

the groups in the Liverpool Museum. It is not intended, however, to

disparage the very excellent work of Verreaux upon single specimens*

*• A lion which, since 1870, has been displayed in the American Museum in New
York Citj% is perhaps the best in this country. The National Museum has a hyena

mounted by him which, though not one of his greatest worlcs, is full of spirit.
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A Group of Skeletons introductory to the series showing the homologies of the bones.
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mounted ill attitudes of repose for case installation, iioi' is it intended

to if^nore tiie wonderful work done under Paolo Savi lor the Uuiversity

of IMsa—work ([uite in the nuxlern si)irit, which the test of nearly a

century has shown to have all the qualities of good workinanshii).* But
for the fact that these are buried in the midst of a poorly installed

collection in an inaccessible gallery iu a small Italian city, possibly the

spirit of modern artistic taxidermy would not have remained so long

latent. The museum at Turin has also had excellent taxidermists in

its eniploj'.

At Leyden also much good work was done, and the animals were

mounted iu varied positions. The birds at Leyden aftbrded a striking

contrast to those iu the Natural History Museum at Bremen. These

were mounted in tixed conventional attitudes, and since the museum
possessed an immense collection of birds, they were crowded together

side by side, heads toward the wall and tails projecting over the edges

of the shelves toward the spectator, so that they looked like horses in

a stable, viewed from the rear. This museum, as I saw it iu 1880, was

an eloquent teacher of methods to be avoided. It is to be hoped that,

before now, most of these skins have been unmounted and placed in

drawers iu a study series, and a reasonable exhibition series substi-

tuted.

Mr. John Hancocii, of Loudon, many years ago did excellent work,

combining artistic feeling with scientitic accuracy, and Mr. E. T. Booth

somewhat later developed a marvelous collection of British birds in

his '^Dyte Eoad Museum" at Brighton. These were mounted in life-

like attitudes in the midst of natural accessories, and were satisfactory

alike to artists and to naturalists. Following in the same course the

admirablj" mounted collection in the Town Museum at Leicester was

developed by Mr. Montagu Brown, and that in the British Museum of

iS^atural History under Dr. Giinther, beginning as early as 1880. On
this side of the Atlantic, as early as 1870, most excellent work of this

kind was done by Mr. Andrew Downes iu his jjiivate cabinet in Hali-

fax, iNTova Scotia.

The Society of American Taxidermists was organized March 24, 1880,

by Messrs. Hornaday, Lucas, Webster, Critchley, Jules Bailly (a pupil

of Verreaux), Martens, and I'raine, all of Rochester, and a number of

other taxidermists scattered through the country joined in the move-

ment. This society was the direct outgrowth of the aspirations of the

enthusiastic founders of the new American school, and had for its

object not only the improvement of taxidermy from the technical stand-

point, but the elevation and ennobling of the profession of taxidermy

and the establishment of loftier ideals for the work.

The intention was to hold annual exhibitions, to secure the award of

* A group of starlings around the skull of a sheep rivals the best bird group since

made, and a boar attacked bv bounds shows wonderful skill in inanimal work.
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prizes for tlio most iiieritorious advances, aud to i)ublisli au annual

Aolume of Pio<;eedings, devoted to tlie discussion of the principles

and methods of the art.

The ideals of tlie organization before very long developed to such a

degree that they could not be Avorked out to the best advantage in a

commercial establishment, and several members of the new school, hav-

ing found that their objects Avere thoroughly appreciated and their

efforts meeting with hearty support from the authorities of the U. S.

National Museum, began to look to Washington as a wider and more
promising field for their activities. In the National ]\hiseum, in the

meantime, constant progress had been made, especially in the work of

preparing casts and models in plaster. Some of the work iirepared

for the International Fisheries Exhibitions in Berlin in 1880 and Lon-

don in 1883, would be regarded as admirable if done at the present time.

Soon after the reorganization of the National .Museum in 1881 "Sir.

W. T. Ilornaday was appointed chief taxidermist, and he was soon fol-

lowed to AVashiugton by Mr. F. A. Lucas, who, though an accom-

plished taxidermist, had given especial attention to the mounting of

skeletons and anatomical preparations. Somewhat later came Mr. F.

S. Webster, and others of the Rocbester group would also have been

added to the ^Museum staff but for our feeling of unwillingness to inter-

fere with the important establishment at IJochester by taking away so

many of its most competent men.

In the meantime the Society of American Taxidermists had been

steadily at work. It held three annual exhibitions (in Ivocliester, in

Boston, and in New York), and in 1881 another exhibition was held in

connection with the Cotton Centennial Exposition at New Orleans and
under the auspices of the National Museum. Three numbers of the

reports were published. Since 1884, however, the society has been

dormant. Perhaps its work had been accomplished. At all events,

its influence was strongly felt, not only among taxidermists but through

the larger and smaller museums of the country, and during the five

years of its existence a decided change in public opinion had been

effected.

The necessity for the development of a great mounted collection of

mammals in the National Museum, and above all the execution of

the plan for i)reparing monumental grou])s of the animals which are

api)roaching extinction, mounted in natural attitudes and surrounded

by proper accessories, has given a very wide field for work in higher

taxidermy, and a number of young men from various i^arts of the

country sought admission to the Museum workshops, where they

received or completed their training. Among the nujst promiunit of

these maybe mentioned the late Jenness Richardson, who was for three

years in the Museum, and went in 188(1 to become the chief taxidermist

of the Museum of Natural History in New York City, where he accom-
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Skeleton of IVIegapode,-Taleqallus Lathami. showing methods of mounting.
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plisbed souie very iiotewoitliy ]»i<'ces of work, <'sjKM-i;illy in the iiKniiit

iiig" of birds.

Mr. Ij. L. l>ych('. now professor in the l^niversity of Kiinsas, also

passed several months here, and learned the methods whicli have
resulted in his excellent work upon large mammals shown in the

Kansas State building at the AVorld's Fair of 1S1>;>.

Mr. William Palmer, now chief taxidermist of the Museum, also

received his first training during these years, and began a career which

has resulted in the })roducti<ui of such remarkable work as the groups

of Caribou, prepared especially for Chicago, which, in the judgnu'utof

the writer, have not been surpassed anywhere, marking as they do the

highest attainment in the imitation of nature, with that combination

of life with perfect repose which is the supreme test of merit in tax-

idermy. Many other men have profited by work in our laboratories,

and are now scattered through the country, either attached to museums
or in p.rivate business as taxidermists.

The taxidermists previously attached to the Museum have produced

work in its way equal to that of their associates. The casts of reptiles,

fishes, and cetaceans made by Joseph Palmer are by universal admis-

sion unrivaled, and this perfection was reached under I'rof. Baird's

encouragement before the Society of Taxidermists began its work and

as early as 187(5.

The bird work of Henry Marshall, though for the most part limited

to preparation of specimens for shelf installation, has not been sur-

passed. Mr. X. li. Wood, who came from liochester in 1888, has i)ro-

duced noteworthy work in groups of birds, and is especially skillful

in the mounting of the various breeds of domestic fowl, whic.-h he has

done Avith such painstaking accuracy that they may well serve as

fixed standards in the development of the races of poultry. His work

in restoring hair to skins which have become bare, is worthy of the

most painstaking Oriental.

In the mounting of skeletons and anatomical preparations the high-

est standard of excellence has been aimed at, and it is believed that

there is no collection of mounted skeletons in the world which can

show more perfect pieces of work or a higher average grade of excel-

lence. Mr. Lucas, under whose direction this collection has grown up,

and who with his own hands prepared many of the most rennirkable

specimens (Pis. 32 and 33), has become curator of the department

of comparative anatomy, but has transmitted the technical meri^^s of

his methods tct ]Mr. .1. W. Scollick, whose work tipon minute osteolog-

ical preparations is little short of marvelous.

It might be said that these words of commendation would be in better

taste coming from outside and written by one who has not been, in the

matter of sympathy, so closely associated with the develoi)ment of the

ideals of the higher taxidermy and the furthering of their accoiiii)bsh-

meut. This was in my mind when, a year ago. 1 re(|uestcd Dr. II. W.
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Shufeldt, U. S. Army, who had recently published some articles on

taxidermy in "The Great Divide,'' and who was also a judge of awards

in the department of taxidermy at the Columbian Exposition, to pre-

pare an article upon the modern museum taxidermy. It was the idea

that Dr. Shufeldt, not being attached to any museum, would ])e able to

examine cridcally and discuss the subject without prejudice, taking

into consideration all that has been done elsewhere as well as in Wash-
ington, and this he endeavored to do. The predominance of illnstra-

tions taken from specimens in our Museum, as finally published, was

not intentional, but was due to the difticulty of obtaining satistactory

photographs from other establishments. An etibrt was made to obtain

illustrations from the Isew York Museum and from the British Museum.*
The illustrations obtained from these sources by no means didjustice to

the specimens illustrated, and the efforts to secure photograjths of the

Savi groups in Pisa, and of the rhinoceros mounted for the Medici

collection in Florence three hundred years ago, were unsuccessful.

Dr. Shufeldt's essay, which was published in the Museum report for

1892, has attracted much attention, especially abroad, and the Ameri-

can taxidermic work, the excellences ofwhich are suggested rather than

fully depicted in the illustrations, has received much praise from those

who are not familiar with it, and, if one may predict, the paper will be

useful in still further raising tlie standard of museum taxidermy.

A special illustrated supplement to IS^atural Science was published

in England on the occasion of the meeting of the British Association for

the Advancement of Science. This was entitled " Taxidermy as a Fine

Art,*' and was devoted not so much to a review of the Shufeldt article

as to critical comments upon the illustrations, of which a selection of

nine were reproduced. In closing his remarks the editor says:

In selecting the plates for this article we have paifl but small attention to the

many beautiful illustrations of birds. In respect to bird groups our home museums
do not reijuire much teaching, though even they have yet to learn that a bird can

be mounted in the most natural manner on an ordinary museum perch or stand. It

*l)r. 1\. Bowdler Sharpe's paper on "Ornithology at South Kensington," in the

"English Illustrated Magazine." December, 1887, pp. 166-175, gives an excellent idea

of the British Museum groups, though the illustrations, not being photographic, do

not aft'ord the oi>])ortunity forjudging the degree to which the accessories simulate-

natural ert'ects.

We frankly admit that in the matter of environmental groups of birds, Great

Britain still surpasses the United States. So far as taxidermy is coiicerned, Ameri-

can workmen can hold their own, but the art of making and grouping accessoriea

we have yet to acquire. The only successful accessory work done in this country is

that by the Mogridges, who were trained at South Kensington, and who are repre-

sented extensively in the New York ^luseum and by one ])iece in Washington.

Many of the groups of this kind, even when made by the Mogridges, err in mak-

ing the accessories more jiromincnt than the birds and tilling the cases with artifi-

cial flowers and leaves to such a degree that the birds are entirely subordinate. An
excellent illustration of etiective and legitimate use of accessories is to be seen in

the admirable group of king-rails in the New York Museum.
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is ill i)r<;pariiiy the other classes of Vertebrata aud the Iuveitel»rata that American
taxidermists take the lead, and it is their excellence in this direction that we have
endeavored to set f'ortli as an example.

]>ut for tlie j>('iic'r;(l ai)i)i(>val of tlie Aniericaii work, as shown in the

coiimients u[>on this paper, I shouhl i)erhaps not venture to ex}>ress so

frankly my own opinion as to what the American taxidermi.sts liave

done, and, as it is, this is done chiefly for the purpose of explainin.ii' the

causes whicli have led to its develoi)ment.

The editor of Natural Science is quite right in (juestioniug Dr.

Shufeldt's statement* that tlie development of taxidermy in the United

States is due to the stimulating iuHuence of the World's Columbian
Exposition. As a matter of fact, the taxidermy at the ('oluml)iau

Exposition, with the excei^tiou of that in the Government building aud
that of Prof. Dyche iu the Kausas building, was decidedly i)oor. Cer-

tain mammal heads mounted by Mr. vStainsky were of hiuli merit.

Beside these, there was scarcely a specimen of remarkable merit in the

general taxidermic display; and many of the groups, so-called, illus-

trating the fauna of special States, belonged to the grotesque aud
unworkmanlike period of twenty years ago.

Very important advances had been made before the Chicago E:xposi-

tion was organized, and there was scarely a group among those shown
by the Xational Museum which had not l)een planned and partially

executed before preparation for the Exposition began. The Caribou

groups already referred to are possiblj' exceptions, but these were

simply advances along established lines.

To emphasize the fact that work of the very highest type was done

in the Museum as early as 1884, representations are given here of a

tiger (PI. 34) and a zebra (PI. 35) mounted by Mr. Hornaday and his

assistants at that time. These have all been engraved before, but so

unsatisfactorily that for the purpose of making a record in this place

new plates have been prejjared.

The true explanation of our advance in taxidermy lies in the happy

relationship which was established iu 1882 between the authorities of

the Museum and the representatives of the Society of Taxidermists.

These were l)ascd ui)on a recognition of the dignity of persoiuil labor,

and a recognition of the fact that work of this kind could not be done

by men who counted their pay as the only remuneration for their

exertions. The taxidermist was recognized either as an artist or as an

expert artisan, as his individual capacities might merit, and he was

encouraged to do every part of the work with his own hands, trusting

nothing to laborers or ordinary mechanics. He was furthermore told

that one specimen well mounted wcmld be more highly appreciated than

twenty "stuffed in the old way," and that no expenditure of thought,

'Dr. 8hnfeldt assnres me that his statement has been misapineliendcd, and that he

quite agrees with the critic in his views as to the cause of the development of the

higher taxidermy.—G. B. G.
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time, or material, was too great, if needful to secure the very best possi-

ble results wbicli his abilities would enable him to i)roduce. When he

had accomplished a really creditable and conscientious piece of work,

his name was placed upon the label as its maker. In this way a good
piece of taxidermy is placed in the same standing, in its way, as a book
printed by Mr, William Morris or one bound by Mr. Cobden-Sanderson.

One of the former members of the ^Vlnseum staff of taxidermists, now
engaged in other pursuits, writes:

The fact that the Natioual Museum gives the author of a really good group credit

for it ou the label has had a great influence for good. The American Museum is the

only other that I have ever known to do this; but if the museum officers generally

could only know the tremendous stimulus this is to even the humblest taxidermist

all would take advantage of it. And it costs nothing. If your plan in this respect

were universallv adopted it would be a constant and powerful stimulus to the pro-

duction of the finest kind of work."

No taxidermist or modeler was placed in a responsible position who
was not himself a naturalist and whose own instincts did not lead him
to study a living model or the best attainable pictures or sculptures

of similar subjects before beginning his work, and whose painstaking

habits of research did not have an influence upon his method of Mork
to such an extent that he would work out every muscle and bone with

reference to casts or skeletons before him in his workshop.

The workshops soon became filled with photographs and casts, and
among these would be seen models and sometimes originals from the

hand of Barye and other sculptors, whose art the taxidermist attempted

to adopt as far as possible into his own. These men were members of

the scientific societies, and some ot them have since become specialists

in science, although they have never lost their relationships to their

previous work. Prof. W. B. Scott, of Princeton University, and Prof.

F. H. Knowlton, of Columbian University, did excellent work in taxi-

dermy before leaving it for research-work, and Mr. L. L. Dyche, although

professor of zoology in the State University of Kansas, mounted with

his own hands most of the specimens in the great grouj^s shown in the

Kansas State building at Chicago.

Incidentally it may be mentioned that many American naturalists

are amateur taxidermists, and that some of the most successful groups

of mammals and birds in the Museum have been done by Avorkmen

not possessed of artistic skill though excellent in technique, whose

work has been designed and directed by the curators of the several

departments.

In connection with these discussions of American work it seems

desirable to refer to the extensive collection of South African mammals
and birds, exhibited at the Dr. Emil Ilolub's South African Exposi-

tion in Prague in 1891. + The mammals were mounted in groups in

* A label of the kind here referred to is illustrated in one of the plates.

t Dr. Holub's South African Exposition was held in the building erected for the

National Jubilee in Bohemia in 1891. Here were exhibited the material results of
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Nesting colony" of Merops rubicqides, on the lower bank of the Tshobe River.

NEAR its junction WITH THE ZAMBESI. tMO-RUTSE KINGDOM.)

:\Iiiiiiiti*il luiiler tlie liirec-tiDii of Dr. Kiiiil ll.iiiib r'ur the Soutli .\i'rii-aii ExhihitiDii. Prague. 189i.
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varied iittitiules, and some of these groups weic adniiiiible. One of

tlieiii is here illustrated, as well as one group of birds (I'ls. 3G, 37).

fj II K iron mental groups of marine animals.—It has long- been a favorite

idea of the writer that the appearance and habits of fishes and other

axjuatic animals might be best shown by mounting souie of our colored

casts among natural surroundings in a case resembling an aijuarium

tank, and admitting most of the light from above through glass so

tinted that the appearance of being under water would be given. All

attempts in this direction failed, however, and it has remained for ^Ir.

Lucas, in his group of Octopus (PI. 38), to show that it is possible.

It is intended to carry this still further, and especially to attempt to

show the life of the coral reefs.

Some groups of reptiles, colored casts in the midst of natural sur-

roundings, have also been completed, and these, though not realizing our

highest ideals, show that there are good possibilities in this direction.

The stuffing of skins of tishes has been carried to high perfection

in Europe, owing to the desire of anglers to preserve trophies of their

successful excursions in their own homes. Simple accessories, such as

suffice to represent the shores of a stream or lake, are used with them

with a very good degree of effect. A wonderful disi)lay of these ang-

ling trophies was shown at the International Fisheries Exhibition in

London in 1883. It is our experience, however, that it is scarcely

advisable to stuff a scaly tish or reptile. Sharks may be stuffed, but

tishes are neither satisfactory nor lasting. If casts can not be had, it

is best to be content with preparations in spirits.

The moimiing of the Pacific walrus.—In the discussion of the recent

taxidermic work in the Museum which has appeared from time to time

during the past year in the scientific journals, the Pacific walrus,

which was exhibited at the World's Fair, has been severely criticised,

and it has been said that it is inartistic and false to nature.

The preservation of a worthy memorial to the North Pacific walrus

is especially desirable, since this is one of the species threatened with

extinction. i!^umbered by tens of thousands and flocking together in

immense droves when the American whaling fleet first entered the

Arctic in 1854, they have now been reduced to a mere handful in

American waters, and the old males are now entirely extinct in the

Western Pacific, and it is doubtful whether this particular phase of the

species is to be found anywhere. The specimen shown at the World's

Fair (PI, 39) is an admirable example of the old nuile, and since it was

Dr. Holub's second exploring trip to Soutii ami Central Africa in 1883-1887, which

were lirst exhibited in 1891 in Vienna. The exposition at Pragne was the most

complete, 13,000 objects being exhibited in addition to ihe groups of mammals
whicli were mounted in accordance with measurements made by Dr. Holub in Africa.

There were a number of gronjjs of natives exhibited in counoction with their actual

dwellings and the implements of their arts and industries. A large album of views

of this exposition and of the groups was presented to the lustitution by Dr. Holub.

H. Mis. 184, pt. L»-—

^
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acquired only after loug- and continued effort it jseenis but proper tluit

its trutli to uature, as now mounted, should be vindicated.

The skin in question was mounted b}^ a most skillful and conscien-

tious member of the staff, the chief taxidermist, Mr. William Palmer,

who spent some months on the Pribilof Islands making preliminary

studies in order to fit himself for this particular undertaking.

Capt. E. r. Herendeen, formerly of the U. S. Coast Survey, who was
familiar with the Arctic Ocean for fifteen years, and who has seen tens

of thousands of walruses in the times when they were abundant, in

1854 and in subsequent years, and who has seen thousands of them
at one time upon the shore at Sandy Point, says of the specimen in the

Museum:

I am satistieil that the mounted walrus is true to uatuie ami in eveiy resi)ect au
admirable pi'ece of work. The only criticism which I would make upon it is that

an animal in the attitude of extreme attention and activity in which this is repre-

eeuted would be slightly smaller about the neck. The arrangement of the wrinkles

in the skin and the tuberculated api)earau(e of its surface are perfect, and the attitude

of the limbs can not be criticised.

The following statement of the material upon which the treatment of

the skin was founded is supplied by Mr. Palmer

:

{!) Personal observations.—On August 7 we landed from the U. S. revenue-cutter

Bush on Walrus Island, having previously seeu the remnant of a walrus herd, con-

Bisting of eight individuals, on tiie island. We landed on the southern end of the

island and made our way over the rocky interior toward the walrus, but unfor-

tnuately the vessel remained within sight of the animals, and the sailors from the

boat in which we had landed instead of keeping ou the other side of the island

persisted in getting into view of the walrus, witii the result that before we got

within shooting distance they made preparations to leave the rocks. Before us was
a wide crevice in the rocks full of water, so that it was impossible to get over it,

and there not being time to get around the head of it before the walrus took to the

water, I sat down on the rocks at the edge of the crevice and examined the animals

at leisure. Before they had reached the water I had succeeded in fixing in my mind
the most important features of their physiognomy. The walrus nearest to me was
the one that I examined most thoroughly, and I convinced myself of the fact that

the general positions of the walrus, as delineated in Mr. Elliott's picures, was true,

and in mounting this specimen I followed as closely as possible the picture which
remained in my mind of this particular walrus. I had a tine view of the animal,

which was distant not more than 20 rods and within easy gunshot. No attempt

was made to kill the animal, however, since it was so near the water that if it had
been struck it would have fallen and been lost. Then, too, I hoped that there

might be another opportunity of capturing a specimen.

(2) Measurement from the fresh specimen.—The skin which was mounted was
obtained by the Bush ten days afterwards. This was after I left the island, how-
ever, and I was unable to study the animal in the flesh. Dr. White, the surgeon of

the cutter, however, made careful measurements in accordance with specifications

which I left in his hantls, and I am satisfied that these measurements are accurate.

They met all the necessities of taxidermy, and are practically those which I would
have taken had I been present. The only thing lacking which I could have supplied

would have been casts and photographs of certain portions. I had, however, the ad-

vantage of the head already in the Museum, which was received from Alaska in ])ickle

and practically in the flesh, and was mounted in that condition after careful study

by Mr. Hornaday. I also had a photograph of the great hea<l of an Atlantic walrus.
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Pacific Walrus -Odoboenus obesus.
Mouiite,! un.hT the directiou of William Palmer for the U. S. Natioual Museum
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(S) I'ictures.— l bad devoted some years to making a collection of tracings of all
the illustrations of tbe walrus in books of travel and natural history, and think I
had assembled some twenty of these, and am satisfied that I had, if not all, at least
all of the most important of those which made any claim to have been made by
observers. These were all quite unlike Mr. Elliott's drawings, but, as I have said,
personal observation satisHed me that these drawings were true to nature and'tlie
others not. I showed Mr. Elliott's pictures to many of the natives and others on the
islands, who all expressed themselves as perfectly satisfied witli them.

(4) Anatomical indications.—In mounting the specimen the large wrinkled folds
on the skin around the limbs and body were followed as closely as possil)le, and
these, as every anatomist knows, indicate in no uncertain way the customary atti-
tudes of thick-skinned animals such as the walrus, the rhinoceros, the elephant, and
the armadi-llo. The shape and position of tbe warts on the neck, which look so gro-
tesque and unnatural in the Elliott pictures, were clearly shown in the skin and
could not possibly have been very different from those which Mr. Elliott delineated
Even tbe inflamed surface as shown in the drawings, giving such a ghastly and dis-
agreeable appearance to the animal, were manifestly true to nature, which is also
euppr.rted by the testimony of people on the island and by Capt. Hereudeen
The deep wrinkles at the base of the flipper, have been criticised as unnatural

but my own observations on many specimens of fur seal, sea lions, and walruses'
and which are confirmed by many competent observers whom I have consulted (in
fact, they can be readily found on any pickled skin), satisfied me that I was correctThe thinness and smoothness of the skin in the center of these wrinkles their
position and general direction, even as illustrated in the palm of one's own hand willconvince anyone who sees them that there must necessarilv be wrinkles at thosepoints when by the position of the animal the skin and blubber is entirely releasedof all tension and even crowded on itself; indeed, the most conspicuous feature of thesurface ot an annual of this division of the pinnipeds as he moves about, is the rapidchange in the position and form of these wrinkles on many parts of the bod vThe accompanying illustration (PI. 40) shows tbe manner in which the foldsappeared in the fresh skin, the process of making them permanent, and the manneof preserving them as the mounting progresses.
Criticisms have been made also upon'tbe shape of the nostrils. In regard to thisI can only say that my guide was the appearance of the nostrils in tbe skin beforewas fleshed, and when it was comparatively fresh. This I considered myself just !

fied in doing, since I am not aware that anybody has made careful observations uponthe appearance of the nostrils close at hand, except Mr. Elliott, whose drawin-^s correspond with my interpretation, and Capt. Hereudeen says that the walrus^neveropens Its nostrils wiae, and that it is only when breathing or excited that they areopen to any considerable degree.
*

It has been also said that the neck is possibly a little too large, but the dimensionsof the specimen as mounted are smaller in this part than is indicated by the measure!ments made by Dr. White. In mounting it I took into consideration the prob ibimy

:o;:i:^'Z;
-^•'^^^---^^^ ^-d erect and muscles rigid, woull n.easui^

It should be clearly stated that the preparation under discussion was uitended toshow the appearance m life of the animal to which this skin belonge.l. namely anold male such as are rarely seen, and that none but old males assume tbe grotesqueattitudes ot which this IS one. A young male would never present the same appear-ance even m the same attitude, because they are .omparatively smooth, with hh -ner sknis more hair, and fewer tubercular growths upon the surface.

JustasItx^ould appear after being aroused from sleep a.ul just before makin- itsway to the water. The customary attitude in which walrusL are mounttd! ^vith
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the Hip})ors stiotdH-d out behind its in the hair seals, is not itself untrue to nature,

but is only assunu'd by them wheu in repose or asleep, Avhile with the hair seal it is

constant.

It has been questioned whether it would be wise to mount a young Pacitic walrus

in the same attitude as that of the old male under discussion, but Capt. Herendeen

states, from his experience, that all walruses, young and old, assume these positions

when in action.

1JEPKESEN1ATION8 OF THE HUMAN FICtURE.

For tifceeii years the Museum has been eoustructiiig models of the

human figure for use in the exhibition series, and has been striving- by
various means to secure the best results in this direction.

These figures are required for three purposes: (1) To show the char-

acteristics of the different races, (2) to display costumes, and (3) to

illustrate the methods of use of weapons, instruments, and processes

of various arts and handicrafts.

For the first purpose it is manifest that the greatest accuracy and

fidelity to nature is necessary, or the result will be useless. For the

others the same degree of accuracy is, ])erhaps, not essential, if tbe labels

clearly indicate that the faces are not portraits, but so far as possible the

figures intended chiefly to show costume and action should attain the

highest possible anatomical perfection.

The use of well-constructed figures in scientific museums is of quite

recent origin, though manikins of conventional type have long been

employed in collections of costumes and armor; and many very credit-

able efforts in this direction have been made in connection with expo-.

sitions.

Before beginning our experiments we were familiar with the altogether

admirable gallery of historical figures in Castan's " Panopticum" in

Berlin, and with those of Madam Tussaud in London, not so very

good in execution, but nevertheless of high interest to the masses. We
knew the representation of races of mankind at Sydenham and the

Swedish peasant figures which had been so popular at the Philadelphia

Centennial. We have since become familiar with the separate groups

showing the history of primitive man, made for the Paris Exposition in

1888-'89, and the figures of race types in tbe Trocadero Museum in

Paris. Indeed, we owe .to the courtesy of Dr. Hamy the privilege of

having had made copies of several of the-latter, one of which is here

illustrated (PI. 41), and at the same time obtaining a replica of the

Eomali warrior in armor, modeled for the Museum of Artillery in

Paris, by the sculptor Bartholdi.

It is scarcely worth while to mention the ghastly wax figures of

Kane, the arctic explorer, and his comi)anions, in costumes of fur,

which were display ed in the old Smithsonian Museum as early as 1870.

These, and the equally crude manikins of Eskimo Joe and his wife

Hannah, made in 1873, have long since been discarded and have no

place in the history of recent efforts.
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Plate 41,

Figure of Masai Warrior, upper Kongo
From speci.nen i„ th- U. S Nali.mal M„s.M.:n . a .vplica of the H^ure „. the Musee .lu Troeadero

Paris.
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Japanese Man and Woman of the laboring class.

Mauikiiis fonstnicted in Japan for the U. S. National Museum.





Report of National Museum, 1893 Plate 43.

i-iQURE OF Japanese Man of thl laboking Cl-Ao^, undraped.
Maiiik-iti made in Japan forth.' V. S. Xati.mal >Iiisf.uni.
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Ka:4-ku-wa:.h-tl win iTh£ GowD Road Womani, Yan^ium Sioux.
Plaster cast, with liaif, eyes, and costume in plaster, Jlodeled for the U. S. National Museum by M. Achile ( 'olii

and painted by A. ZeiKi Shindler.
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Che-ta-wau-kou-va-ma-ni iThe Hawk That Hunts Walking), Medawankaton Sioux.
Plaster cast, with hair, eyes, and costume in plaster. Modeled for the U. S. National Museum bv

M. Achile Colin, and painted by A. Zeno Shindler.

(Cat. No. 7(58.58, U. S. N. M.)
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Cm„„ ;,..,, oQUAW (Rosa White Thunders
With artifk-ial hair: sculptors eve in plaster: actual costmiic :\l(Mlclcd by U S. .1 Duiihar for the

L'. S. National Mli.seiirn.
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The first advances were made in 1875, when four costumed figures

were imported from Ja])aii. These were exceedingly spirited and effec-

tive, and when examined in detail showed such conscientious workman-

ship and such thorough fidelity to nature that they have served as an

inspiration and a model for our workmen up to this day. Two of these

figures, representing an actor and an actress in the costume of Japan-

ese nobility, were carved in wood, and s<'<'m to show the extreme limits

of this material in the construction of the human model. The other

two, a laborer and his wife (PI. 42), are in papier-mache and are satis-

factory in the highest degree. The material is brought to an extreme

of hardness, strength, and delicacy of line which no American work-

man has been able to rival. Indeed, we have not yet progressed

beyond the use of the much heavier and clumsier plaster of ]*aris.

The modeling is almost perfect, as may be judged from the fact that

the figures, with or without clothing, stand poised upon their feet

without any attachment to the bottom of the case. The haii- is

attached directly to the figures and has none of the wig-bke appear-

ance which is almost universal in figures of this kind. The eyes,

though glass is used for the outer film, are not glass eyes. Even the

nails are cunningly fashioned of horn and inserted; and the coloring,

of which more will be said hereafter, is as yet the despair of our work-

men. The figures as a whole exhibit such conscientious and painstak-

ing accuracy, and such fidelity to nature in the smallest details, that

too much can not be said in their praise. (See PI. 43.)

In 1881 some figures were made for us by M. Achille Colin, a French

sculptor living in Washington, on a new plan. These were executed

in accordance with the rules of sculpture, the hair and the clothing

to be of the same material as the head and body, and the sculptor's

eye to be used instead of the customary one of glass. They were

then painted by a portrait painter whose life had been spent in delin-

eating Indians. The result was thoroughly satisfactory, and nothing

better has since been done. (Pis. 44 and 45.) It is i)robable that

this method will be used more and more in the future, since many of

the races whose lineaments and costumes it is most desirable to per-

petuate can only be shown in this way. Their costumes no longer

exist, and nuist be supplied by the modeler and painter frouj such ])or-

traits as those of which we have a large nund:»er in the Catlin gallery.

When actual garments are not used, there is no reason for the unsightly

wig or the staring glass eye.

A modification of the same method was employed by ]\Ir. U. S. J.

Dunbar, a Washingtim sculptor, in modeling the face of a Sioux girl,

Rosa White Thunder, for a full-length figure to be clad in a modern
Sioux costume of blue cloth ornamented with elk ivory, obtained from

the original, at that time a pnpil in the Indian scliool at Carlisle. In

this figure, although tlie sculptured eye is used, the hair is re[)resented

by a wig. The result is only partly satisfactory, but the experiment is

an interesting one. (PI. 46.)
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More reeeiitly other niethods have been employed. Mr. J. A\ . Ileud-

ley, a man of <;reat inj^eniiity and mechanical skill employed in mak-

ing- models of fruit, produced a cast from life of a negro boy, which iu

its way is something entirely unique. Although no portion of the fig-

ure was touched by the modeler or sculptor, it has the merit of abso-

lute accuracy, and yet is surprisingly spirited and life-like—a Samoau
youth (PI. 47), modeled from photographs under the direction of

Lieut. W. E. Safford, U. S. Navy, who is very familiar with these peo-

ple; a Dyak warrior (PI. 48), jiroduced in the same way under the

supervision of Mr. Hornaday, and an Indian in feather costume (PI.

49), from a painting by an Indian artist of Chile, are thoroughly sat-

isfactory, as is also a Bantu negro boy, modeled by Mr. Theodore

Mills from life, by the aid of casts. (PI. 50.)

A number of figures of the same general character were prepared

for the World's Fair. None of these were so carefully made as those

already described, owing to the confusion and haste which always

attend the preparation for a great exhibition. A new feature of

the greatest interest was, however, introduced among the figures pre-

pared for this occasion, and a set of groups, unique and full of interest,

was the result. These, as shown in the <;ases, surrounded by proper

environmental accessories and engaged in the occupations ])e(;uliar to

the tribes which they represented, were no longer pieces of sculpture

but pictures from life. The success of these groups is due to the

supervision exercised by Prof. W. H. Holmes, artist as well as ethnol-

ogist, who gave life and pictorial expression to the figures already

accurately modeled and costumed by the Museum preparators, who
himself designed a spirited group of Powhatan Indians quarrying

material for the manufacture of stone implements, which was modeled

by Mr. U. S. J. Dunbar. To Mr. Frank Hamilton Gushing, whose long

residence among the Indians of the southwest has given him perfect

familiarity with their customs, and in whom mechanical skill supple-

ments an artistic temperament, is due the perfection of other groups

showing the life of these people. These are:

1. The Zuni ritual of creation.

2. The Zufii bread-makers and millers. (PI. al.)

3. The Zuni potter.

4. The Zuni basket-maker.

5. The Zuni belt-maker.

6. Navajo women, si)inning and weaving.

7. Indian women of the plains dressing hides. (PI. 52.)

The first group of the new style made was the group of Kiowa chil-

dren at play, equally good in its way, designed some years ago by

Mr. James Mooney, of the Bureau of Ethnology, who also planned the

group of Navajo silversmiths. Dr. \V. J. Hoffman's "The Primitive

Scribe," a Chipi)ewa shaman in his lodge writing an incantation on

prepared birchbark, and another of a Crow Indian painting a blanket,

are worthv of notice.
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Samoan Youth.
Modelt-il for tlie U. S. National Miisi'iim hv Thcoilort' :\Iil
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Dyak Warrior.

Modeled for the U. S. N'atioiuU :\Iiiseiini hy Theodore Mills.
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XivARo Indian in feather costume.
Modeled for the U. S. National Museum In- Theodore Mills.
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Bantu Negro Boy.
Modeled for the U. S. National .Museum by Theodore Mills.
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The groups of Loucheux and ilupa Indians, aiianged by Prof.

Holmes, were also etitective artistically, though lacking the advantages

which a personal acquaintance with the tril)e would have given the

designs.

The relative values of costumes and implements displayed upon

manikins, and those shelved in cases with tickets explaining their uses,

need no discussion. A caution should be written to nniseum men, how-

ever, which is that it is very dangerous to try to make such groups except

under the eye of an ethnologist who has been among the people to be

represented. The object of a reference to these groups is simply to

call attention to the fact that something has been done which was

never before attempted for the American Indian, and that the result

seems to more than justify the efltbrt.

Experiments are still in i^rogress, and it is believed that figures still

more truthful and life-like than any that have yet been produced will

be the result. The most serious difficulty to be overcome is in the

treatment of the surface of the figures and their coloring. AVe use

only plaster of Paris. Wax, which has been so often employed for faces

and hands, has been discarded as being too delicate, and not so well suited

for life-like effects as plaster. Papier-mache, as has been stated, our

workmen can not manipulate so as to produce sufhcient hardness of

surface and delicacy of line. The gelatine which has been used for

natural history preparations oflers no absolute permanence. Plaster of

Paris has only one objection, which is the roughness of its surface. It

is now believed that the smoothness and texture of the flesh can be

produced by the use of some of the mineral waxes.

The question of coloring is a more difficult one. Our Japanese figures,

on close examination, do not present a uniform hue, but have a solid

body color, enlivened by innumerable dots of a much darker tone.

These are produced by some spatter-work process, either by spraying

from a stiff brush, or by blowing the pigment in a fine spray from the

mouth. When viewed at a short distance, the effect is precisely that

of living flesh. Experiments are now being made with the air brush,

which will doubtless produce the same effect.

The rei)resentation of human hair, especially of the beard, also pre-

sents great difficulties; but it is believed that in time the use of plas-

ter and paint will supplant the products of the wig factory.

It will be observed that the steps of progress in modeling man have

been very similar to those in the mounting of the lower animals, and
the influence of the skilful American taxidermist has been felt every-

where in this work also.

Allusion has already been made to the taxidermy at the Holub exhi-

bition in Prague. The mounting of anthropological groups was even

more ambitious and successful, and is illustrated here by three plates,

showing a group in action, a group in repose, and a single figure to

show details of modeling. [Plates, 53, 54, 55.] In the anthropological

as well as the zoological groups, the generous space of the exposition
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aifoided opportunities which are not often available iu museums.
Indeed the permanence of museum work seems to demand not only

greater comj^actness, but more reserve, repose, and dignity than is

necessary iu installation for a tem])orary exhibition.

ENVIRONMENTAL (iROUPS,

It is not expected that in the ethnographical museum of the future

the lay figure will supplant the show case as a means for displaying

ethnograi)hic collections; but just as naturalists may feel it legitimate

to use a considerable number of cases of animals mounted in the midst

of natural surroundings to illustrate their habits or to make impressive

memorials of species which are rarely seen or likely to become extin(;t,

so will the anthropologist employ figures, not only for the education of

the public, but as a more sure means of preserving certain of the most

precious memorials of the primitive races of mankind.

It will soon be time to consider the question to what extent museums
arejustitied in the use of environmental groups. It is evident that this

may be carried too far and be made tiresome instead of agreeable to

visitors, while at the same time producing an effect quite opposite to

that of dignified and systematic order, which should be characteristic

of every museum. Furthermore, specimens thus mounted, unless the

workmanshij) is of the very best and the cases practically perfect and
impervious to air, are certain to deteriorate, since it is very difficult to

get at them in order to cleanse them and protect them from vermin.

The writer has seen neglected cases of this kind in some of the largest

government museums of the Old World, which were serious warnings

against departure from the practice of individual mounts in cases free

from the incnmbrance of accessories.

In the National Museum a definite limit has been fixed. Environ-

mental groups will only be made in the case of the larger inammals and

birds which are rarely seen and are on the verge of extinction, or for

the purpose of illustrating some very remarkable habit.

It has been found in the installation of our department of birds

that the series of Audubon's j)lates, showing the habits of birds, framed

and hung near the exhibition cases, are almost as effective as the

groups mounted to illustrate the same ])hases in their habits.

CONCERNlNCr OOLLECTIONS AND SPECIMENS.

The following principles in regard to collections and specimens rep-

resent in a general way the ideas which underlie all our recent work:

CoUcctiou.s in general.—Any object which has a name may be used in

museum work. It does not follow, however, that any one museum
should attempt to include all such objects, nor that there are not many
which, in the present stage of museum practice, might not be entirely

neglected.



Report of National Museum, 1893. Plate 53.

A Bushman in the act of engraving figures with a stone hammer on a diorite rock.
Mounted under tlie direction of Dr. Einil Holuh for the South African Kxhiliilioii. I'ratrue. 189'J.
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Specimens m a museum are like the types in a i)riiitiugofBce. They
may be sorted in tlie eases in conventional order so as to be accessible

when needed, or ibey may be used to make intelligible almost any train

of thought or series of ideas, each being available in hundreds of dif-

ferent relationships.

Single or unrelated specimens, though v;iluable or interesting, are iu

themselves of little moment in comparison with series of much less

precious objects which unite to teach some lesson to student or visitor.

Cumbersome and superfluous materials in collections.—One of the great-

est perils to a museum is the possession of vast collections.

Collections which are encumbered with conditions as to manner of

disposition and installation are usually causes of serious embarrass-
ment.

Not the least important duty of the curator is to prevent the acces-

sion of undesirable material.

Material not germane to the plan of a nmseuni should be exchanged
or given to other museums which have use for it. What is expensive
and unprofitable to one may be of the greatest use to another.

Advances in any museum are effected not only by accession and
enlargement, but by the constant substitution of better specimens, by
advance in methods of display, labeling, and handbooks.

The principal uses of specimens.—A museum is rarely justified in

exhibiting all its materials. An exhibition series, when properly
installed, is more effective when limited than when extensive.

Specimens not needed in the exhibition series are much more useful

when placed in a reserve or study series, either to be used by students;
to be exchanged or given to other nuiseums, or to be employed when
occasion may offer in forming new exhibition series.

The exhibition series.—The effectiveness of a museum for popular cul

ture depends chiefly upon

:

(1) A careful selection and effective arrangement of the specimens
exhibited (which implies the exclusion of many objects in themselves
attractive and interesting).

(2) A thorough system of labels in simple language, supplemented
by pictures, diagrams, maps, and books of reference.

(3) Si)e('imens for exhibition should be selected solely with reference
to the lesson they can teach, singly or in combination.

(4) To complete a series, any specimen is better than none.

(5) A copy, model, or ]>icture of a good thing is often more useful
than an actual specimen of a poor one.

(6) A picture or model may often be shown to advantage in place of
a minute or unintelligible object.

(7) Books, manuscripts, pictures, maps, etc., become specimens when
treated in the museum method.

The study series:

(1) Specimens in the study series should be acipiired in series sufli-



58 REPORT OF NATIONAL MUSEUM, 1893.

cieutly large to meet the needs of students who are known to exist.

While nothing" of value should be lost, it is questionable whether mate-

rial should besought in large quantity, when there is no indication that

it will soon be needed.

(2) Study specimens should be stored as compactly and economically

as is consistent with their safety and convenient use, and should be

accessible to every student.

(3) The study series is the storehouse from Mhich the exhibition

series may be replaced or extended and from which the needs of other

museums may be supplied.

Records.—The most important fact concerning any object is the local-

ity where it was found; next most important, the person from whom it

was received. Every specimen should have its catalogue number
indelibly engraved or marked upon it, and, when possible, the locality

and source. Specimens can be named at any time, but the locality

once lost, the object becomes comparatively valueless. The record of

donors should be accurate and complete, so that the specimens from

any given source can be traced at once to their location.



III.- SPECIAL TOPICS OF THE YEAR.

THE UNUSUAL CHARACTER OF THE YEAR'S WORK.

The activities of the entire staff liave been in a large degree diverted
to exposition work, as they were last year and are likely to be for a year
to come. Many of the Museum halls have been closed, being needed
for the work of mounting and packing the collections. Many of our
employees have been transferred to the exhibition staff, and at the time
of this report are absent in Chicago, while a considerable number of
others have been detailed for special service at the fair, or have been
given special leaves of absence to attend the congresses or to act as
judges of awards.

A large number of specimens and cases have been withdrawn from
the exhibition halls and sent to the expositions in Madrid and Chicago,
and it has required the utmost ingenuity to fill the gaps thus caused,'
so that the collections may be presentable in the eyes of the visitors,
who are quite as numerous this year, and among whom are many from
foreign lands.

Indeed, the occasion is really a revolution in museum affairs, and it

will require fully a year after the return of the collections next winter
to readjust the collections and to reestablish customary routine.

All of this is accepted without complaint, because, though the
Museum undoubtedly loses much more than it gains on such occasions,
the opportunity for popular education is too important to be neglected,
and the anniversary is one for which no outlay of labor and expense
can be too great.

The effect of this upheaval, extending as it has and will over a period
of nearly four years, must, however, of necessity be manifest in this
report, and it should be read with the facts just mentioned in mind.
The responsibility of the Assistant Secretary in preparing for the two

expositions, and the completion of the report on the deep-sea fishes of the
Albatross and Blalce expeditions, and his long absence from the city on
official duty, have rendered it impossible for hiui to attend, as usual, to
the details of museum administration, except in connection with the
present report. Mr. Frederick W. True, as curator in charge, has very
faithfully and successfully dh-ected the work of this unusually trying
year.

CHANGES IN THE FORM OF THE ANNUAL REPORTS.

Each report upon the Museum is intended to convey to every one inter-
ested in its work, and especially to Congress, an exact idea of what
has been done during the year, the relation of the work done to that of

. 59
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previous years, and to the plans for the future. So far as it is deemed
likely to be of public, iuterest, reasons are always given for the course

pursued, especially when there are changes in method and policy.

It is also intended to sliow fully what new museum materials have

come into the possession of the Government during the year and how
it has been assigned, what is being done to preserve and utilize the

old collections, and when, in accordance Mitli law, material has been

distributed to other institutions, to show what has been done witli it.

The report then must of necessity discuss hundreds of thousands of

small details, and it is exceedingly difficult to handle them so system-

atically that the reference to anyone of these details can be at once

found.

With the growth of the Museum the system has been becoming

yearly more complicated, and the body of the report constantly more

and more filled up with tables and statistical summaries.

In the attempt to avoid what is becoming a burden, many of the state-

ments heretofore included in the main report have this year been placed

in appendixes. The discussions of the gifts and other accessions have,

so far as possible, been assembled in a special appendix under the con-

trol of indexes, which show not only the source but the disposition of

each object by museum departments, and also group the objects by
geogiaphical origin.

Still further concentration has been made by doing away with the

special reports of the curators upon their respective departments and

incorporating their substance in the general report upon the progress

of the Museum. This is an experiment, and it is not impossible that

hereafter the old system may, at least in part, be resumed.

THE MUSEUM STAFF.

There are at the present time thirty-two organized departments and

sections in the Museum under the care ol curators and assistant cura-

tors, and eight administrative divisions.*

The following changes in the personnel of the scientific departments

have occurred during the year:

Dr. William S. Dixon, honorary curator of the section of materia

medica, was detached by the Secretary of the Navy on January."), 181Ki,

for duty in the office of the Surgeon-General, and was succeeded by Dr.

C. H. White, U. S. Navy.

Mr. W. S. Yeates, who has for many years filled the position of assist-

ant curator of the Department of Minerals in the National Museum,

resigned on June 14, 1893, to accept the post of State Geologist of

Georgia.

Dr. George Vasey, honorary curator of the Department of Botany in

the National Museum, died March 4, 1893, and Mr. Frederick V. Coville,

'A list of the scientific aud administrative officers is printed in Appendix i.
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who succeeded liim as botauist in the l)ei)artiiieiit of Aoricultuie, lias

been phiced iu charge of the Department of Botany in the Museum.
A fuller reference to Dr. Vasey will be found in a subse(iuent page.

Mr. J. E. Watkins, curator of the section of transportation and engi-
neering- ill the National Museum, was granted leave of absence October
1, 1892, to take charge of the exhibit of the Pennsylvania Railroad
Company at tlie World's Fair, and the work of collecting and organiz-
ing the historical collections shown by that railroad in Chicago has since
occupied his time.

APPROPRIATIONS FOR 1895-'94.

The sum total of the appropriations is |16(),000, which is $5,000 less
than for the previous Hscal year, and $47,500 less than for 1891-'92.
The items are as follows:

MUSEUM APPROPRIATIONS FOR 1893-'94.

Preservation of tollectious
$1S'^ oOO

Furniture and fixtures
: ,q q,^

P""t'"g .^...... r2,m
Heating and lighting

j^ q^q
P^^t'^-e '500

166,000

It is a source of serious embarrassment that the appropriations have
been reduced, and but for the fact that this reduction is part of a gen-
eral system of economy growing out of the necessities of the Govern-
ment, and affects all branches of the Government alike, it would be very
discouraging. As it is, the situation has been accepted loyally and
cheerfully; and though the growth of the Museum and its eflficiency
are of necessity greatly interfered with, the effort has been made to
accomplish the best results with the means available, while waiting for
a time of greater prosperity. One of the most serious inconveniences
has been the necessity of discharging a number of men, who have been
trained for the special work of the Museum, whose services are essential
to its efficiency, and whom it will be difficult to replace iu the future.

INCREASE IN THE COLLECTIONS.

At the close of 1881 a census of the collections was taken, resulting
in the preparation of a table, published in subseiiuent reports, wliich
gave 193,302 as the approximate total number of specimens of all kinds
at that time entered in the catalogue books of the several departments
of the Museum. The census for the year ending June 30, 1893, ])laces
the total number of specimens of all kinds «-t 3,300,020. It nuist, how-
ever, be stated that a large proportion of the material catalogued iu
1884 and in later years had been in the custody of the Smithsonian
Institution for several years, but had remained in storage <m account of
there being no opportunity to have it classitied and entered in the cat-
alogue books.
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There still remaius iu the basement of the Smithsouiaii building and
in the old Armory building much material, consisting largely of gifts

from foreign governments and contributions from expositions, which has

not yet been brought under control, owing to lack of space and other

necessary facilities.

The number of accessions receiv^ed in 181)2-'J)3 was 1,260 (Ace. Xos.

25885 to 27150, inclusive), embracing, in all, 82,148 specimens, distrib-

uted among the several departments as follows

:

Departments.

Arts and industries

:

Materia uiedica

Domestic animals (for mounting)

Historical collections, coins, medals, paper money, etc.

Musical instruments

Transportation and engineering

Modern i)ottery, ])orcelain, bronzes, etc

Physical apparatus

Graphic arts

Forestry

Ethnology

American aboriginal pottery

Oriental antiijuities and religious ceremonial

Prehist4>ri(', anthroimlogy

Mammals (skins and alcoholics)

Birds

Number of
specimens.

Birds' eggs and nests

Reptiles and batrachians

Fishes

Vertebrate fossils

Mollusks (including Cenozoic, fossils)

Insects

Marine invertebrates

Comparative anatomy

:

Mammals
Birds

Iteptiles and batrachians

Fishes

Invertebrate fossils

:

Paleozoic

Mesozoic

Fossil plants

Recent plants

Minerals

Geology

27

31

1,000

263

37

312

18

260

725

5,094

889

458

H, 095

728

2,255

2, 869

2,301

1,010

13

5,600

7, uOO

2, 690

1,200

6,440

2,000

33,110.

793

1. 300

Total 82, 148
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The following table shows the nu,„ber of accessions to the Museumannually, since 1881

:

i ic luuseuni,

Year Accession ^u"'berof
^-

i Dumbers
i

accessions

I (inclusive;. '

^during
. I

the year.

1881....'
"

1882
I

9890-11000
i 1,311

1883 ][
11001-12500 '

l,r,00

1884 '
^2501-13900 : 1,400

1885 (January to June) !

1^901-15550 1,6.50

1886 15551-1C208 Co8

1887 16209-17704 ],496

1888
'^'

I

1"70.5-19350 1,646

1889
I

19351-20831 1,481

1890
•' "

I

20832-22178
1 1,347

1891 22179-22340
[

1,162

1892
'.".' 22341-24.527

|
1, igT

1893
I

^528-25884
j

1,357

i

25885-27150 I 1,266

A list of the accessions during the year, arranged alphabetically bv

£(S«„%j,._Mr. Heury Balfour, of the Ethnographic Museum of

.~a7:;™er'

"''^'^°"' "-^ ^^^ ^ ™'-«"-eo\.'.,,ne,.tio„';re,:'

Mr. William T. Brigham, curator of the Bernice Pauahi BishoDMuseum, Houoluh, Hawaiian Islands, sent a collection of bou S
estinn^Zt r',T''""""

"'•""^•"^ *••""' 'loth-especiau/Ltresting as rllustrating the great varietv of patterns
Mr. Edward Lovett, Croydon, England, sent ethnological objectsFrom Prof Henry H. Giglioli ha., been received f Al ullc and

itirni rf;; °:.«""f»«-"
-" »t^- objects .ro,;; ii;i;

'

Tent nf"ttn.
""" "" -^'"'™"" ""-'"S-al objects has been

Prehistoric anthropologn.^yir. Edward Lovett, Croydon En.dau.lhas sent a collection of stone implements, flints hnn'a. eg and armbones, and fragments of crania obtained in England IreLdOerZ "It ^^'«'T' f^ -"<=" - «l"ivalcnt has been Inu '

*'""

From the Koyal Zoological Museum, Florence, Italy (through Prof

el s, tiagments of boue, and a piece of ,|uartz from a kitchennulden, near Port Blair, South .\„da,nan, fir which arc Ico o^ calobjects and ,.«blications have been transmitted
•'^"'ologltal

.ia!;!a"Wa v""";' '"'"'"' ''"'"'"' "^ "'« ^""'"Skal .Museum, Chris-uania.JNorway, sent .specimens of ttsbcs.
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Mr n E. Dresser, London, England, sent 4 specimens of birds' skins,

representing- 3 species, principally from Japan, in return tor specimens

already sent by the National Museum.

Birds' skins liave been sent to Mr. Louis Molnar, Molna Szecsod

Post, Egyharos, Hollos, Hungary, in return for sinnlar material

received from liim.
i i „„

From tlie Rev. H. B. Tristram, The College, Duri.an., England, have

been received -i specimens of birds' skins, representing 3 species from

New Guinea, in continuation of an exchange.
, ^r a

Fishes -From the Indian Museum, Calcutta, India (through Mr. A.

Alcock, curator), have been received in exchange specin.ens of deep-

sea fishes, collected by H. U. S. Investigator, types of his own recent

^'^Mluusls.-m: M. Cossmaim, of Paris, sent fossils from the Paris

basin, in return for Claiborne shell marl already transmitted by the

National Museum. .

From Mr. Hugh Fulton, of Chelsea, England, have been received

shells representing 25 species, for which an equivalent has been sent.

T,,sects -Mr. E. Brunetti, London, England, sent specimens of Euro-

pean diptera, representing 00 species, for which an equivalent has been

returned. ^ ^, ^ /aii-^„\

Mr H du Buysson, Chateau du Vernet, per Brout \ ernet (AUiei),

France, transmittal specimens of European diptera, hymenoptera, and

coleoptera, representing 71 species, for which 69 specimens ot ma-

teridcv have been sent in return.

From the Imperial Austrian Museum, Vienna, Austria (through U i.

Brauer, curator), have been received type specimens representing J8

species of European .¥«.c»7«', illustrating Brauer and Bergenstamms

classification, in return for 230 specimens of American Mnscidm already

transmitted. ^, ,. t i

Marine invertebraWs.-Yvom the Canterbury Museum, Chnstchurch

New Zealand (through F. W. Button, curator), have been received

Ophiurans, representing 3 species, also 7 species of stai fashes.

Inrertehrute fomls.-Yvom the Australian Museum, Sydney (through

Dr Edward P*. Kamsay, curator), have been received Australian grap-

tolites, in return for specimens of a similar character already trans^

mitted by the National Museum. A specimen each of Polyodon and

Amia calva have also been sent to the Australian Museum, in contin-

uation of an exchange.
A,r...,.„r

Invertebrate fos.sih.-Trof. A. Pavlow, Moscow University, Moscow,

Russia, has sent a collection of Mesozoic fossils.

Fossil plants.-Yvom the University of Upsala, Sweden (through Dr.

Theo Fries), has been received a large collection of herbarium speci-

mens, chiefly from Brazil, for which an equivalent has already been

sent.
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BotaH>,.—Fioin Prof. S. K. Lasshnoiine, a Yseure (Allier), France,
have been received dried plants from the interior of France, lor which
a return has been sent.

Minerals.—From the .Arunich Academy, .Ahmich, Bavaria (thronuh
Prof. P. Gioth), have been received minerals in return for si)ecimens
already transmitted.

The K. K. Hofmuseum, Vienna, Austria (through Dr. A. Urezina
custodian), transmitted minerals from various localities as an e(,uiva-
lent for specimens already transmitted.

^

(reohiji/.—From the .Alunich Academy, Munich, I^,avaria (through
Prof. P. (h-oth), have been received rocks, in return for material
already transmitted, and Mr. H. J. Johnston-Lavis has forwarded in
exchange volcanic materials from Naples.
The following table shows the annual growth of the collections since

1 ^^oU

;

H. Mis. 184, ],t. 2 5
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CATALOGUE ENTRIES.

The entries made in tbe catalogue of the departiiieiits dmiiio- the

year have numbered 19,708. This is less than one-half of the number

for 181>L», l)nt the decrease in this direction is readily accounted for by

the fact that most of the curators were busily occupied during the

entire year with the preparation of exhibits for the World's Columbian

Exposition, and that all collections received have not yet been cata-

logued.

The following table shows the number of entries made in each depart-

ment of the Museum

:

Departments.

Arts and iuduatiifs:

Materiii uiedica

Doiiiesfic animals (for mouuting)

Musical instruments

Transportation and engineering .

.

Modern jwttery, porcelain, bronzes

Graphic arts

Forestry

Ethnology

American aboriginal pottery

Prehistoric anthropology

Mammals (skins and alcoholics)

Birds

Birds' eggs and nests

Reptiles and batrachiaiis

Fishes

Vertebrate fossils

Mollusks'(inrluding Cenozoic fossils)

.

Insects - • •

Marine invertebrates

Co7ni)arative anatomy

;

Mammals
Birds

Reptiles and batracliians

Fishes

Paleozoic fossils

Mesozoic fossils

Fossil plants

Recent i)lant8

l*Iinerals -.

Geology

Number of

entries.

26

31

251

31

304

254

»
3, 101

249

46".

l,34t

41)1

765

2,301

418

13

4.578

219

962

1.-.9

V'.lO

29

51.7

348

1,349

19, 768

roOPERATION OF THE EXECUTIVE DEPARTMENTS

OF THE GOVERNMENT.

The growth of the Museum has always depended to a considerable

degree'ii])on the friendly cooperation of the various Executive Depart-

ments, and the encouragement which they have given to their officers

to assist in the increase of the collections and to some extent in their

administration.
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Witlitho exception of the s[)ecial Musciiiii of Ilyoiene niuintaiiied by
tlie Navy Department and tlie Army Medical Museum, the nucleus of
which are the surgical and pathological collections develo])ed in the
course of the preparation of the medical and surgical liistories of the
war, no departmental museums have been formed, and the collections
which have incidentally resulted from their activities have been
promptly transferred to the custody of the Smithsonian Institution.
The association of the Museum with the scientific bureaus whose

work requires the use of Museum material, has always been intimate
and friendly.

The collections of the Geological Survey arc deposited in the Museum
and incorporated with the general collection, while the interests of l)oth
establishments are advanced through the detail of certain of the
scientific investigators connected with the Survey, to act as curators or
custodians of the combined collections. In this way, Prof. Marsh, .Mr.
Walcott, Dr. White, Prof. \Yard, and Prof. Clarke are attached to the
scientific staff of the ^luseum.
Between the Fish Commission and the Museum a similar and even

more intimate relationship exists, since tbe Museum undertakes to
publish all the results of work upon the Fish Commission collections,
except those which relate to economic fishes, or, have in some way a
l)ositive economic value. Dr. Rathbun and Dr. Beau, officers of the
Fish Commission, have been for many years m charge of departments
in the Museum.
With the Department of Agriculture the same kind of alliance has

always existed. The National Herbarium, the depository of all the
plants belonging to the Smithsonian Iiistituti<m, as well as those which
have been obtained by the Department of Agriculture, is under the
charge of Mr. Coville, botanist of the Department and also an honorary
curator in the :\Iuseum, and this collection is deposited in the Depart-
ment of Agriculture. The insects, on the other hand, with relation to
which Prof. P.iley, the entomologist of the Department, holds a similar
relationship, are in the Museum. The collections of the division of
Economic Ornithology and Mammalogy are also deposited in the
Museum, and are under the general c<mtrol of Dr. C. Hart Merriam,
chief of the division, who is practically, though not nominally, a mem-
ber of the Museum staff. The chief of the Forestry Division of the
Department, Dr. Fcruow, is in charge of the somewhat chaotic mass of
material illustrating the methods of forestry and the wc.odworking
industries, which has as yet no definite place in either establishmenr.
The Department has a temporary museum in a wooden building upon

its own reservation, in which are placed on view a large number of
objects of interest to agriculturists, and which is the source of the mate-
rial which the Department is often called upon to exhibit at expositions.
A considerable mass of technological material is also lvei)t in the
National .Museum, chiefly in storage, awaiting the time when it shall be
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found i)racticable to build up ii technological collection in connection

with the museum system of \N'ashington.

Until withiu a few years, a military museum was nuxiutained in oue

of the buildings belonging to the War Department. When this wasabau-

doued in 1888, its contents were distributed among the arnu)ries and

arsenals throughout the country, in each of which some sort of museum
is maintained, but a considerable remainder, of a purely historical char

acter, was transferred to the National jMuseum.

The old "National Cabinet of Curiosities" was long in eliarge of the

Interior Department, this arrangement dating from the days when the

old National Institute occupied a room in the so called Patent Oflice

building. This was transferred in 1858 to the Smithsonian Institution,

but a thread of administrative connection still attached the Museum
to the Dei)artment of the Interior until 1888, when, as narrated in the

Report of the Museum for that year, the Secretary of the Interior, hav-

ing investigated the law, decided that he had no official resi)onsibility

in connection with the Museum, and that the entire control should be

left to the Smithsonian Institution.

These facts are mentioned simply to show that, by general consent,

the museum interests of the Capital are becoming yearly more concen-

trated, in accordance with the manifest intent of Congress m the act

establishing the Smithsonian Institution.

It seems proper in each Annual Re}»ort to make special acknowledg-

ment of the kindly cooperation of the Executive Departments in the

general work of the Museum.
The Department of State has, as always in the past, encouraged its

consular offi(!ers to make collections, and has transmitted with favor-

able rec-ommendations every request in behalf of the Museum, and these

officers have almost without exception responded enthusiastically to

the requests made of them. From such cooperation as this the ^luseum

has everything to hope in the future, and were it possiV)le to expend a

few thousands of dollars through the consular service each year, addi-

tions of Moiideiful value might be obtained from every (juarter of the

globe.

Among those who have rendered special service during the past year

should be mentioned Mr. Henry Andrews, U. S. Consul, Ilankow, China;

Mr. 11. M. Bartleman, U. S. Legation, Carticas, Venezuela: Hon. Trux-

ton IJeale, U. S. Consul-General, Teheran, Persia; Mr. Erhard Bissinger,

U. S. Consul. Beirut, Syria; Hon. S. H. M. Byers, U. S. Consul-General,

St. Gall, Switzerland; Mr.J.Lyall, acting U.S.Consul^Singapore, Straits

Settlements; Mr. Lewis Dexter, U. S. Consul, Fayal, Azores; Mr. Louis

B. Grant, acting U. S, Consul-General, Cairo, Egypt; ^fr. Augustine
Heard, U.S. Consul-General, Seoul, Korea; Mr. Frank von Phul, Vice

Consul, San -luan del Norte, Nicaragua, and Mr. Alexander Webb, U. S.

Consul, Manila, Philippine Islands. The character of their contribu

tions is described under their respective names in the list of acces-
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sious iu Appendix Vi, as is the case also of tliose of rlic otlier persons
mentioned in this same connection.

The Treasury Department has rendered most important service by
facilitating- the entry of material from foreign countries through the
custom-liouse. In this connection special acknowledgments are due to
Mr. John Quackenbush, by whom the packages received through the
New York custom-liouse luive been forwarded, in connection with his
voluntary services as New York agent of the Smithsonian Institution.
The following oflficers of the Treasury have been especially etlicient in

their efforts to increase the collections of the Museum : Dr. S. J. Call,
U. S. Eevenue Marine Service; Mr. J. A. Clampitt, V. S. Life-Saving
Service; Mr. J. Q. Lamer, Bureau of Engraving and Printing, and Mr.
J. ITenry Turner, U. S. Coast and (ieodetic Survey.
Under the ^^'ar Department the Quartermaster-General of the Army

has greatly aided the Museum by furnishing transportation for bulky
and cumbersome collections from the Western States, which without
this assistance it would have been almost impossible for the .Museum to
have acquired. To Capt. John F. Eogers, U. S. Army, of the Quarter-
master's Department, is due especial acknowledgment for his super-
vision of the transportation of the Museum ^Vol•ld's Fair material from
Washington to Chicago. The following-named officers of the Army
have made valuable contributions: Dr. Timothy E. Wilcox, major ami
surgeon; Dr. J. C. Merrill, captain and assistant surgeon; Dr. Fdgar
A. Mearns, captain and assistant surgeon; Capt. John ii. IJourke,
Capt. Charles E. Bendire, Capt. Henry Komeyn, Capt. Sawyer. Lieut!
H. C. Benson, Lieut. Wirt Robinson, and Dr. E. W. Shuffeldt.

To the Xavy Department acknowledgment is due for the detail of a
medical officer to act as curator of the section of materia medica, while
the following-named officers have contributed to the collections: Lieut.
G. T. Emmons, Lieut. C. F. Pond, Ensign W. E. Safford, Dr. C. H.
White, .Alessrs, J. S. Carpenter, A. S. Greene, and W. S. Moore.
Under the Department of the Interior, with the exception of the

specimens contributed by Dr. Z. T. Daniel and Mr. Charles 11. Thoiiip-
son, officials of the Indian Otlice, the chief assistance has been from the
U. S. Geological Survey. The extent of the accessions from this source
is fully shown in the list of accessions, and special acknowledgments
are also due the following officers of the Survey f(.r their hearty coop-
eration: Maj. J. W. Powell, director; Mr. CD. Walcott, Mr.' Frank
Burns, Prof. F. W. Clarke, Mr. Whitman Cross, Dr. J. S. Diller, Mr.
B. K. Emerson. Mr. S. F. Emmons, Dr. W. F. Hillebrand, Dr. W. P.
Jenney, Mr. L. C. Johnson, Dr. W. H. :\Ielville, Dr. A. C. Peale. Prof!
S. L. Penticld, I'rof. I. C. llussell. and Dr. B. E. C. Stearns.

Several large and interesting collections have been received from the
Department of Agriculture, its otliccrs.and persons officially connected
with it. A full report of the transmissions will be found in the list of
accessions. The names of the contributors of collections are given in
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the following list: Dr. C. Hart Merriam, Prof. C. V. Kiley, .Mr. F. L. J.

Boettcher, Dr. A. K. Fisher, Mr. Albert Hassall, Mr. Frauk II. Hitch-

cock, Mr. Theodore IIoliii, ^Iv. J. F. James, Dr. George ^larx. Dr. E.

Palmer, Mr. E. A, Preble, and -Mr. II. E, Van Demau.

The U. S. Fish Commission is so closely associated in its work with

the Museum, and each year contributes so extensively to its collections,

that it seems almost impossible to make special acknowledgments

apart from those in the list of accessions. Keference must however

be made to the assistance rendered by the following officers of the

Commission : Col. ^Marshall McDonald, U. S. Commissioner of Fisheries;

Dr. Kichard llathbun, Dr. T. H. F)ean (both honorary curators), Mr.

Viual N^. Edwards, Prof B. W. Evermaun, Dr. E. R. Gurley, Dr. Hugh
M. Smith, Mr. C. H. Townseud, and :Mr. S. G. Worth.

Since the Bureau of American Ethnology is, like the National Museum,

a branch of the Smithsonian Institution, it is scarcely perhaps ])roper

to refer to it under this head, exce])t to say that its entire stafl"is con-

stantly in cooperation with that of the Museum, During the past year

special contributions have been received from the following persons con-

nected with the Bureau : Maj. J. W. Powell, director ; Mr. F. H. Cashing,

Dr. A. S. Gatschet, Mr. H. W. Henshaw, Mr. F. Webb Hodge, Dr. W.
J. Hoffman, ^Ir. -lames Mooney, and Mr. James C. Pilling.

SPECIAL EXPLORATIONS.

During the year special (collections from various parts of the world

have been made by explorers who have offered their services to the

Smithsonian Institution, and many of whom have been supplied with

instruments and materials for collecting.

Among the most interesting groups of objects sent m from abroad are

those collected by Dr. W. L. Abbott in Kashmir and other parts of

India; from the Seychelles, from Aden, and from Aldabra. (xlorioso,

and the adjacent islands. Dr. Abbott is a man of private means, whose

interest in exploration and in field sports is happily supplemented by

great enthusiasm for natural history work. His collections cover every

branch of natm-al history, as well as ethnology, and are sent to the

Museum with the understanding that they shall be promptly studied

and des('ril)ed and the results i)ublished. A number of papers descrip-

tive of his collections have already a})i»eared, and others are in prci)a-

ration. Dr. Abbott has previously sent much imijortant material from

Kilima-Njaro and other important localities in Africa.

Equally im])ortaiit have been the explorations of a similar charac-

ter made by Mr. William Astor Chanler, of New York City, who has

already sent in extensive ethnological, zoological, and botanical collec-

tions from Mashonaland, the Tana River, and other localities in East

Africa.

Mr. 11. C. Moore, while making explorations in South Africa, obtained

a valuable collection of skins, skulls, and horns of antelopes and other

large animals.
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The Hon. ^^ilIi;lIll \\'o()<l\ ille Kockhill, Third Assistant Secretary of

State, broug'lit with him ironi Tibet, as the result of his exph)rati(»iis

under the ausi)ieesof the Suiithsoniau Institution, a most valuable col-

lection of ethnological objects, which were acquired by the Museum,
and a special catalogue of which is published in this volume.

Mr. I*. L. Jouy. of the National IMuseum. was sent to ^lexico to make
special natural history collections.

Among the exi)lorers within the limits of the United States. Dr. Edgar
A. Mearns, U. S. Army, who is attached to the ^Mexican Boundary
Commission, deserves special mention. Dr. Mearns has been fur-

nished with every appliance for natural history work in the field, and
at the request of the ]\Iuseum has received special facilities for scientific

work, and the material sent in by him, as shown in the list of accessions

and the curators' reports, is of great value to science.

Prof George P. Merrill, Mr. Barton A. Bean, and Mr. William Palmer,

of the Museum staff, have also made collections in the tield.

No allusion is made at this time to the important collections obtained

especially for the exhibit of the Bureau of P^thnology and the Museum
at the World's Fair. These will be referred to in the report of next

year.

Offers to collect specimens are frequently received from persons con-

templating a visit to some remote portion of the United States or to

foreign countries. In the event that the locality is one from wliich

material is desired, the National Museum has always been glad to sup-

ply collecting outfits, consisting of ammunition, traps, tanks, alcohol, etc.

In this way a considerable amount of valuable material has been added

to the collections, and the thanks of the Museum are due to its many
friends who have thus exerted themselves in its behalf.

During the past year collecting outfits and materials of various kinds

have been sent to the following persons: ]\Ir. Harlan I. Smith, Madison-

ville, Hamilton County, Ohio; Dr. Edgar A. Mearns, U. S. Army, Inter-

national Boundary Commisson, Bisbee, Ariz.; Mr. R. M. Bartleman,

U. S. legation, Caracas, Venezuela; Mr. C. W, Richmond, Greytown,

Nicaragua; Mr. J. H. Camp, Leopoldville, Congo District, Africa; ]Mr.

Henry D. Woolfe, Valparaiso, Chile; Mrs. F. E. B. Latham, Micco, Bre-

vard County, Fla.; Mr. Afark B. Kerr, Tumaco, Colombia: Dr. Einar

Lonnberg, Orlando, Fla.; Prof S. E. ]\Ieek, Fayetteville, Ark.: Mr.

Frank X. Holzner, Nogales, Sonora; Mr. H. C. (Janter, Mammoth Cave,

Kentucky; Dr. E. P. Bigelow, Kingston, Jamaica; and Dr. Leonhard

Stejneger, of the National Museum.

DEVELOPMENT AND AURANOEMENT OE THE EXIIIUnK )N SERIES.

The overcrowded condition of rlie exliibition lialls. which has been

referred to in the annual reports for the past few years, "continues to

exist, and although it has been impossible to undertake any radical

improvements looking toward the extension and rearrangement of the

collections on exhibition, manv minor alterati<»ns have been made.
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The collections of oriental antiquities and religious ceremonial were

temporarily removed to the east ball, next to the rotunda. The work

of lalK^liug the speinmens on exhibition in the section of graphic arts

has been continued and is now nearly tinished. Additions have been

made to the collection, but no uew^ series have been begun. It was

found necessary, owing to the crowded condition of the north hall, to

place in teni])orary storage the entire collection of medals and coins.

The collection of historical objects now on exhibition includes auto

graph papers and i)ersonal relics of many of the Presidents of the

United States, and of soldiers, statesmen, and other eminent Ameri-

cans, as well as memorials of imi)ortant events in the history of the

country. A number of specimens were withdrawn from the exhibition

series in the section of transportation and engineering for exhibition

at the World's Columbian Exposition, among them the locomotive

"John Bull" and the valuable collection of early typewriting machines.

In the section of nuiteria medica some new material has been jjlact-d

upon exhibition during the year, and the condition of the collection is

very satisfactory.

The installation in the nmmmal hall of a collection of mounted heads

of African antelopes, deposited by Mr. William Astor ('hauler, has

been commenced, and a few specimens have been j^urchased to till gaps

in the exhibition series.

In the department of birds a number of new specimens have been

placed on exhibition. The work of mounting and labeling the collection

of vertebrate fossils has been carried on during the year. The i)rei)ara

tion of a series of restorations of extinct animals of North America is in

progress, a number of specimens having already been complete<l. It

isproposed to utilize the wall space above the cases for their exhibition.

The work of arranging the material in the department of mollusks has

been finished, and the collection now i)resents a very satisfactory

appearance. A large portion of the exhibit vseries was sent to the

World's Fair, requiring the preparation of tifty-six boxes of native and

exotic species, from the duplicates, to take their i)lace. A new series

of North American insects, comprising ISI species, was placed on exhi-

bition in the early part of the fiscal year. The collection of the depart-

ment of marine invertebrates was overhauled after the completion of

the I'epairs in the west hall of the Smithsonian building. Considerable

time has been devoted to tilling up gaps in the exhibition series in the

department of comparative anatomy, and the collection of manunal

skeletons is now nearly complete. The preparation of some new series

for the exhibition hall is under consideration.

A large quantity of material was temporarily withdrawn from the

exhibition series in the department of minerals for the World's Colum-

bian Ex])osition. At the close of the exposition these specimens will

be restored to their old places an<l new material will be added, involv-
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iiiji' a yeueriil rearraugeiueiit of and a cousiderabk' inciease in the

exliibition series. The material .sent by the department of geology

to the World's Columbian lv\positit»n was prei)are<l with a view to

making it till a definite place in the collection when returned. A large

jiroportion of the time of the curator has been devoted to the exhibition

series, and important improvements have been made in the manner of

displaying specimens in the table cases.

1.A15ELS.

During the fiscal year ending June 3U, ISIKJ, there were printed,

10,814 descriptive labels (aggregating nearly 1*50,000 copies), or more

than double the number usually printed in the course of a year. The
large increase was caused chiefly by the necessary preparation of labels

for the exhibit of the Museum at the World's Columbian Exposition at

Chicago. All the departments of the Museum were represented in the

series.

LIBRARY.

The Museum maintains a working library, covering the fields of

zoology, botany, paleontology, geology, geography, anthropology,

archteology, and the arts. This library is kei)t in the Museum build-

ings, and is quite distinct from the general library of the Smithsonian

Institution, which is deposited in the Library of Congress, which it to

a certain extent duplicates. A large proportion of the books in the

Museum library are lent by the Institution. During the past year the

number of publications added to the library was 501 volumes of more
than 100 pages, 1,457 pamphlets, besides parts of serials, of which 272

volumes, 821 pamphlets, and (>,981 parts of serials were those temim-

rarily retained for the use of the jMuseum from the accessions of the

Smithsonian Institution. The remainder were obtained by gift,

exchange, or purchase.

In connection with the central library of reference, nearly every

department has its own " sectional " or working library. The largest of

these arethe sectional library of geology with 1.4(M)titles,of entomology

with 1,200, of ornithology with 880, of oriental anti(|uities with 8(52, and
of mineralogy with G50.

CONTRIHl rioNS OF THE YEAR lO SCIENTIFIC LCrERATlTRE.

A large number of papers upon scientific subjects have been ])nb-

lislied by officials of the ^Museum and other specialists. These are,

for the most part, based on collections in the ^Museum, and are referred

to by title in the bibliography, Appendix vii. The authors of these

l)ai)ers are ninety-two in number, thirty-seven of whom are connected

with the Smithsonian Institution or the National .Museum. The pai)ers
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referretl to in tho biblioj^caidiy immber .m, and i-elate t<> tlie follow inj^

subjects

:

^ub.jec't.-

Bv
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reserved for distribution by Senators and Kepreseiitatives. The report

is sent to about 4,000 libraries at home and abroad, to contributors to

the collections, and to the correspondents of the ]\Insenm who are inter-

ested in its welfiire.

Proceedings.—The series of "Proceedings of the U. IS. ^s'ational

Museum" was begun in 1878, and was established for the purpose of

securing i)rompt publication of discoveries in the ^luseuni, and is

printed in octavo. Vols, r and ii were reprinted in Vol./ xix of the

•'Miscellaneous Collections of the Smithsonian Institution," and Vols.

Ill and lY were reprinted in Vol. xxri of that series. This method of

rei)rinting was, however, not carried beyond tlie fourth volume, l-"ach

article in the series has its special number, and the total numl)ci' ])ub-

lished up to August 1, 1894, was 1,000.

Since the beginning of Vol. xir, commencing with No. 7G1, the i)apers

in this series have been printed separately, in advance of the imblica-

tion of the bound volume, and have been distributed among S])ecialists

interested in the topics discussed.

The complete volumes are reserved for public institution.'^ and libra-

ries.

List of rohtDii'N of I'rociedhifiS.

A'olumc

I...

II..

III.

v.I

V
VI . .

.

VII..

VIII.

IX...

X ...

XI- .

XII..

XIII.

XIV .

x\ ..

XVI .

V.'iir.
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to institutions and libraries, but this method of reprinting and distri-

bution lias been discontinued.

The Special BulletiH.s.—The "Special Bulletin of the U. S. National

Museum," a series in (piarto, corresponding to the " memoirs" of many
similar establishments, was established in 1892 for the publication of

elaborate, illustrated monographs.

LIST OK SIMXIAL BlI.l.ETINS.

No. 1. Life Histories of North American Birds, with special reference to their

breeding habits and eggs. By Maj. Charles Bendire, U. 8. Army., pp. i-viii, l-44(;.

Plates i-xii. 1892. This -work treats of the game birds, pigeons, and birds ot prey,

the arrangement adopted being that of the American Ornithologists' Union.

No. 2. Oceanic Ichthyology. By O. Brown Goode and Tarleton H. Bean. (lu

press.) An exhaustive monograph of the deep sea fishes of the world. The volume

will contain upward of 600 pages and will be accompanied by an atlas of 123 plates,

with more than 400 figures of deep-sea fi.shes.

At the time of sending the present volume of the annual report to

press the papers published in the Proceeding.s (including those belong-

ing to the sixteenth and seventeenth volumes, which have been issued

in separate form or are in type) have reached the number of 1,000, and

it is intended in a later report to print a list of all papers, with annota-

tions and indexes, based upon Museum material, which have been jnib-

lished by the Museum, as well as by other departments and bureaus of

the Government.

TYPE SPECIMENS.

Thosespeciinens which have been actually in the hands of investigators

engaged in original researcli, and especially those which have been

described in the establishment of new species and genera, and have

furnished the material for illustration, are recognized by all museums

as the most precious among their possessions. They form a part of

the archives of science; they are the vouchers for the accuracy of the

investigator who has studied the material, and are invaluable to sub-

sequent students as a means for testing the accuracy of his conclusions.

They are, therefore, the foundation stones of the fabric of natural

science, and it is impossible to be too careful in i)reserving them.

The value of types is at present diftereutly estimated in the several

brandies of natural liistory, but with the adoption of the stricter

methods of modern work, and of more strenuous rules in regard to

priority in nomenclature, the value of types will constantly be more

highly api)re('iated. Fnique specimens are, by common consent, price-

less. It often happens that investigators in other cities need to refer

to types, and applications are often made for their loan from our col-

lection. The Museum has always endeavored to aid its collaborators

in their researches by placing collections at their disposal for study,

and it seems ungracious to refuse such re(iuests, especially when they

come from those who have lent types to us and are willing to do so in

the future. Still, the subject is a serious one, and it seems time that a
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stroiiji' position should !»( taken, not only lor the security of the treas-

ures in our own custody, but also to encourage otlu'r institutions to

care better for their own. It should also be said that a knowledge of

the fact that a given museum surrounds its types with the strongest

safeguards Avill lead iij.vestigators not connected with i)ublic museums
to place their types in its custody, ami that the concentiation of all

types in a few large museums will be extremely advantageous to

science.

With these considerations it has been determined to establish certain

provisional regulations governing the preservation and loan of type

specimens belonging to the National ^Museum. The collaborators of

the ^Museum will not be restricted in their study of type specimens

further than may be ne<;essary to insure their i)roper care. These
regulations are as follows:

(1) Each curator is respousible for the type specimens in his custody.

(2) No types will be lent, or allowed to be taken out of the buililing, excejitioiis

beiug made ouly in the case of a limited number of museums with which
arrangements have been made I'or the interchange of type specimens.

(3) Every type specimen in the National Museum should be distinguished l)y a

peculiar label.*

(4) A special book should be kept by each curator in which all the types under his

custody should be entered under their catalogue numbers, with full data,

including a reference to the place of description.

(5) In the annual report of each department a statement should be made concern-

ing the condition of the types in its custody.

(6) When, in the judgment of a curator, it is necessary tor the safety of the types in

his custody that they be kept in a separate case, arrangements will be made to

enable him to do this, and curators are requested to call attention to such
necessity whenever it arises. They will be held responsible for injury to type

specimens resulting from a failure to take precautionary measures of this kind

(7) The collection of types in the National ^luseum will be open to inspection aud
study by any investigator. Curators may, however, impose such restrictions

as they deem necessary to protect themselves from losses for which they are by
these regulations held responsible, provided that the free use of the material,

under the provisions already laid down, is in no way impeded thereby.

in future discussions of this subject it may be said that <( ti/pein the

strictest sense of the word is one which has been used by the author

of a systematic paper as the basis for detailed study, and as the

loundation of a specitic name. In cases where a considerable number
of specimens have been used, it is desirable to separate one or nu:)re as

being the jj>'/w<a>-j/ types, while the other specimens which may have
been used in the same study for the purjjose of comparison, may be

regarded as rolUiteral types. It will not always be necessary to apply

the same rules to the use of the collateral types as to the primary types.

The importance of a type is, of course, greatly increased when it has

been nsed by a succession of authorities, and it is important that the

data regarding such use should be carefully recorded.

*NoTE.—In the department of mammals and of birds a red label is used, and it is

suggested that, as far as possible, a similar label should be used in the otherdepart-

uieuts.
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MATERIAL LENT FOR INVESTIGATION.

It has always been one of tlie aims ofthe National ^Museum to aid, as far

as possible, i)ersous who are engaged in scientilic investigation. A few

of the more important trausaetions of this character are liere mentioned.

A number of specimens of insects of the genn^ Trijpo.vcloii and family

Pemphredouidic Avere sent to Mr. William Fox, of the Academy of

Natural Sciences, Philadelphia, to be used in the preparation of a

review, which Mas afterwards published in the Transactions of the

American Entomological Society. The African Myriapods, collected

by Dr. Abbott, were sent to Mr. O. F. Cook, Huntington, N. Y., for

study and spe(;ial report. Fortj'-two specimens of birds ofthe genera

Myrnndza, ^yiudUixis, IJmpidoclKuics, Myiarchus, Thri/oiliorxs, and
Basileiiterus were sent to Mr. Frank M. Chapman, of the American
Museum of Natural History, New York City, to be used in the prepara-

tion of a paper on the birds of the island of Trinidad.

A number of specimens of Scorpa^ioid fishes were lent to Prof. C. H.

Eigenmann, P)loomington, Ind. There were forwarded to Lieut. Wirt

Ivobinson, Atlanta, Ga., siiecimens of birds forming part of a collection

made by him in Curasao and on the coast of Colombia. This material was
desired for use in the preparation of an illustrated work on the ornithol-

ogy of the region indicated. Skins and skulls of field, meadow, and
harvest mice were lent to Dr. J. A. Allen, of the American Museum of

Natural History, New Y'ork City; also sijecimens ofthe Thamnophiline

genus Dysifhamnns, for comparison. Twenty-one specimens, represent-

ing 17 species of birds, were sent to Mr. Osbert Salvin, London, England,

for examination in connection with the preparation of Vols, xvi and xxi

of the Catalogue of Birds of the British Museum. They are mentioned

specifically in the latter volume. One hundred and four specimens of

birds were lent for examination to Mr. Witmer Stone, of Philadelphia, Pa.

These were t« be used in the preparation of a paper on the Birds of Brit-

ish Columbia, based on a collection made by Mr. S. N. Phoads. Skulls

of bats were sent to Dr. Harrison Allen, of I'hiladelphia, who is engaged

in the preparation of a monograph on the North American sjiecies.

Dr. A. S. Packard, of Providence, P. I., who has been engaged iii

the study of the North American Bombycid moths, was allowed free

access to the INIuseum collections, and such species as required a more

detailed study were forwarded to him. Extended anatomical researches

have been made by Prof. E. D. Cope, in connection with his new
oi)hiological system. Prof. F. W. Coding, of l^utland. 111., has been

aided in his study of Fitch's tyijes of insects. Tlie collection of fossil

plants from the Trinity rocks, near Glen Rose, Tex., were studied by
Prof. William ."NI. Fontaine, of the University of Virginia, who made an

elaborate report on the same. Dr. Samuel H. Scuddcr, of Cambridge,

Mass., has been engaged in an investigation of tlie Orthoptera of the

Galapagos Islands. The work of Dr. O. P. Hay on the Indiana reptiles

was completed during the present year. The skulls of bears and fur



REPORT OF ASSISTANT SECRETARY. 81

seals in the Musouiu collection were studied by Dr. C. Hart Merriaui,

II. S. Fur-seal Commissiouer, in eounectiou with the Bering Sea contro-

versy.

The Museum collection of plants in alcohol was temporarily trans-

ferred to the Department of Agricultnre for the use of Mr. Tiieodor

llohn in connection with his studies on the life histories and <;rowth

of North American plants. The si>ouges belonging to the Museum
collection of the ftunily Hexactinellid;e, collected in the Pacific Octean

by the steamer Albatross, have been sent to Prof. F. E. Schulz, of

Berlin, who is preparing a revision of the group. He will submit

a paper, based on an examination of these specimens, for publication in

the Proceedings of the Museum. Arrangements have also been made
with Dr. Axel Goes, of Sweden, to study the Foraminifera collected in

the Gulf of Mexico, the Caribbean Sea, and the Pacific Ocean, and with

Mr. John Murray, of Edinburgh, to study certain deep-sea deposits

obtained by the Fish Commission steamers.

THE I'SE OF THE OOVERNMENT 8CTENTIFIC COLLECTIONS
BY STUDENTS.

Congress, by a joint resolution approved April lli, 1892, has formally

thrown open all the literary and scientific collections in Washington for

the use of students, with the definitely avowed purpose of encouraging

the establishment and endowment of institutions of learning at the

National Cajntal.

This most important and liberal action is in accord with the tendency

toward the establishment in Washington of a great national university,

or of a group of institutions practically national in their scope, for the

advancement of higher learning.

The new law does not in any respect modity the attitude of the Smith-

sonian Institution and National Museum, for from the very beginning

students and investigators have been welcomed and given every facility

for their work, and within the past fifty years thousands have availed

themselves of these privileges.

The action is significant, however, and especially welcome. l)ecanse

it shows that the legislative branch of the Government is disposed to

encourage in every way the use of the collections in Washington, already

vast in extent, for the one purpose for which, above all others, they are

adapted.

The resolution is printed below in lull:

Whereas large coUectious illustrative of the various arts aud scieuces and faeili-

tatiiij; literary and scientific research have been accuuinlated by the action of Con-

gress through a series of years at the National Capital; aud

Whereas it was the original purpose of the Government thereby to promote research

and the ditVusion of knowledge, and is now tlie settled policy aud ]ireseut i)ractice

of those charged with the care of these collections sjiecially to encourage students

who devote their time to the investigation and study of any branch ol kuowk'dge
by allowing to them all proper use thereof; aud

H.Mis. 184, pt. L'
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Whereas it is represented that the euumeratiou dT these facilities and the formal

statement of this policy will encourage the establishment and endowment of institu-

tions of learning at the seat of Government, and promote the work of education by

attracting students to avail themselves of the advantages aforesaid under the direc-

tion of competent instructors: Therefore,

Ixesolrt'd bij the Senate and House of liepresentatives of the United States of America in

Congress assembled, That the facilities for research and illustration in the following

and any other Governmental collections now existing or hereafter to V)e established

in the city of Washington for the promotion of knowledge shall be accessible, under

such rules and restrictions as tlie otiticers in charge of each collection may presiribe,

subject to such authority as is now or may hereafter be permitted by law, to the sci-

entitic investigators and to students of any institution of higher education now incor-

porated or hereafter to be incorporated under the laws of Congress or of the District

of Columbia, to wit:

One. Of the Library of Congress.

Two. Of the National Museum.
Three. Of the Patent Office.

Four. Of the Bureau of Education

Five. Of the Bureau of Ethnology.

Six. Of the Army Medical Museum.
Seven. Of the Department of Agriculture.

Eight. Of the Fish Commission.

Nine. Of the Botanic Gardens.

Ten. Of the Coast and Geodetic Survey.

Eleven. Of the Geological Survey.

Twelve. Of the NavaJ Observatory.

Approved, April 12, 1892,

VISITORS.

The number of visitors to the Museum building during the year

ending June 30, 1893, was 319.930, an increase of 50,105 over the

preceding year; and to the Smithsonian building, 174,188, an increase

of 59,371 over the i)receding year.

The monthly register of visitors during the fiscal year ending June

30,1893, is as follows:

Tear nud month.

1802.

July

August

September

October

November

December

1893.

January

February

March

April

May
June

Total

Approximate ilaily average on a basi-. of 313 days m the year

National
Museum
building.

21. 846

18, 776

122,484

28, 434

12, 139

14,992

10,819

12,656

36, 760

12, 778

16, 662

11,584

Smithsonian
building.

10, 132

8,704

75,392

9,194

5,229

7,284

5,291

5,809

25,544

7,415

7,970

6,094

319, 930

1,022

174, 188

556
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mer in 16S1.
e opening of the for-

Tear.
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list of the material so received, arrauge.l alpliabetically by name of

sender, is given in Appendix v.

MEETINGS OF ASSOCIATIONS IN WASHINGTON DURING THE YEAR.

Washington has during recent years been selected as the place for

holding meetings of a large number of uatioual and international socie-

ties of all kinds. Each vear has seen an iucrease in this respect, and

the matter has now become of such importance (not so much, how-

ever on account of the number as of the character of the societies)

that \t seems proper to make mentiou of it in a report which is mtendeu

to contain in a general way a reference to all efforts to develop and

encourage research, both from a scientific, economic, and a literary

point of view. There is probably no place in the country better suited

for such meetings. The seat of government and center ot political

activity has become accustomed to receiving and entertaining organi-

zation s.
. 1 ,, ^1 •

, Of late years numerous learned bodies have met in various halls in this

city The many attractions of the capital, the opportunity ot easy

access to public record offices and the Congressional Library, the gen-

eral interest of the Government buildings, combine to make \^ ashing-

ton a favored city for such purpose. During the last year these con-

ventions were fewer than usual owing to the concentration of so many

interests in Chicago during the World's Fair.

The meeting of the American Ornithologists' Union continued in

session for three days (from November 15 to 17), and during that time

a large number of interesting papers were presented.*

As in previous years, the annual meeting of the National Academy

of Sciences was held in the lecture hall of the Museum, the session last-

ing four days, from April 18 to I'l.t

The course of Saturday Lectures, which was discontinued two or

three years ago, was resumed in March, 1893, under the auspices of the

Anthropological Society of Washington. The course consisted ot a

series of lecUires, somewhat popular in their character, on various sub-

jects relating to ethnology. The lecturers were all men well known m

their chosen fields of investigation.J

^ In Appendix viii the titles of these papers are given.

t A list of the papers read before the Academy appears in Appendix viii.

t Ali-t of tl.e U'ctnres comprising this conrse will be found in Appendix viii.
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The following table iiulicates the nuinber and dates of Satnrday lec-

tures since 1882

:

1882.

1883.

D:it(> <if tirst and last Ifcti

March 11, April 29

January 13, March 31.

1884 Januarys, April 26 ..

1885
I p'ebruary 7, May 2

1 886
i
March 6, May 8

1887
: March 12, May 7

1888
j
February 18, May 5. .

.

1889 ' March 9, May 11

18'JO
I

February 1, April 3...

1891

1892

1893 March 23, May 13.

No. of
lectures.

Total

NECROLOGY.

Dr. George Vasej-, botanist of the Department of Agriculture and
honorary curator of the Department of Botany in the U. S. Xational
Museum, died on March 4, 1893. Dr. Vasey was born on February 28,

1822, at Scarborough, Yorkshire, England. He gra<luated from Berk-
shire Medical College, at Pittsfleld, Mass., in 1848; was appointed bot-

anist of the Department of Agriculture in April, 1872. He also held
the position of honorary curator of botany in the U. S. National
Museum. His principal work has been upon grasses, and among other
papers he published a Descriptive Catalogue of I>rative Forest Trees of

the United States, 1876; Grasses of the United States: a Synopsis of

the Tribes with Descriptions of the Genera, 1883; Agricultural Grasses
of the United States, 1884; Descriptive Catalogue of the tirasses of

the United States, 1885; Eeport of Investigations of Grasses of the
Arid Kegions, two parts, 1880-'87; Grasses of the South, 1887; Agri-

cultural Grasses and Forage Plants of the United States, a revised

edition, with 114 plates of agricultural grasses, 1889 ; Illustrations of

2s"orth American Grasses: Vol. i. Grasses of the Southwest, 100 plates

with descriptions, 1891 ; Vol. ii. Part i of the same, Grasses of the

Pacific Slope and Alaska, 1892; Monograph of the Grasses of the United
States and British America (Vol. in, No. 1, Contributions from LT. S-

National Herbarium), 1892. Dr. Vasey was a member of the Biological

and Geographical Societies of Washington, and a Fellow of the Ameri-
can Association for the Advancement of Science. He was appointed
delegate from the Department of Agriculture and the Smithsonian
Institution to the Botanical Congress in Genoa in September, 1893.

At a meeting of the officers of the U. S. National Museum held on
March G, 1893, the following minute and resolution were adopted:

In the death of Dr. George Vasey the National Mnseuui has htst a faithful and etti-

cient oliicer and the science of hotauy an able and indefatigable worker. As bota-
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nist of tlie I>e))iirtinent of Agriculture and curator of the National Herbarium for

twenty-one years, Dr. Vasey's name has become known to all botanists throughout

the world, and his contributions to science form an iudisjjensable part of the work-

ing library of every botanist. His familiarity with the liora of all parts of the

United States, especially with the plants of the great West, was unrivaled, and

caused his o])inion to be sought and resjtected upon all critical (luestions relating

thereto. He was the recognized autlu)rity ou this side of the Atlantic in the imjior-

tant department of grasses, and his publications relating to these have great economic

as well as scientific value.

Dr. Yasey Avas uniformly gentle aud kind, manifesting a warm interest in the

progress of younger botanists and beginners, always ready to give his valual)le time

and counsels to those who Avent to him for assistance, and many who are now well

known in the science owe their success in large part to the encouragement and stimu

lation received from him. In this way the circle of his influence was much wider

than would be naturally inferred from his quiet life and long confinement to a single

post of duty.

To the world at large Dr. Yasey was distinguished for his modest and unobtrusive

character, his kindly disposition, and his genial manners. A model husband aud
father, an estimable neighbor, and a good citizen, his loss will l)e deeply felt by all

who knew him: Therefore,

Rcnolved, That the sympathies of the officers of the National Museum and Smith-

sonian Institution be extended to the widow and family of the deceased, aud that a

copy of this minute and resolution be transmitted to them.

Capt. John Melmoth Dow, who for many years, as agent of the Pacific

Mail Steamship Company at Panama, was a warm and valued friend

of the National Museum, died in jS'ew York City ou I^ovember 4, 1892'

Capt. Dow was an Honorary Fellow of the Zoological Society of Lou-

don, a member of the "N^ew York Geographical Society, of the Acad-

emy of Natural Sciences of Philadelphia, of the Society of California

Pioneers, and of the Soci^te Humanitaire et Scieutifiquedu Sud-Ouest

de la France,

Lieut. T. Dix Bolles, T^. S. Navy, who for many years has cooperated

with the National Museum, particularly in matters relating to ethnology,

and from whom valuable contributions to the collections liave been

received, died during the j^ear.

COLUMBIAN HISTORICAL EXPOSITION IN MADRID,

In accordance with an act of Congress approved Maj' 13, 1892,* the

President appointed a commission to represent the United States at

the Commemoration of the Fourth Centenary of the Discovery of

America, which took jdacein Spain in the latter part of 1803.

This commission consisted of licar-Admiral S. 1>. Luce, U, S. Navy;
James C. Welling, ll.d., chairman of the executive committee of the

Smithsonian Institution, and the Assistant Secretary of the Institu-

tion.

The Spanish Government had, in pursuance of the royal decree of

January J>, 18!>1, provided for a series of international celebrations, most
prominent auiong which were two historical expositions to be held in

*Seo Appendix x.
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Madrid simnltaiieonsly and in adjacent buildinji-s—one the Exposicion

Histoiico-Anierieaiia, the other the Exposicion Ilistorico-Eiiropea.*

This idea of two expositions, liehl siimiltaneonsly in the same hnildinji^.

and each illustrative of the other, w as a novel one, and i)roved in the

end a success. The plan is discussed in the report of his excellency

Don Antonio Cdnovas del Castillo to the Queen IJe^ent, and the clas-

sitication of the two expositions indicates fully the intention of the expo-

sition authorities.*

The Historic; American Exposition was intended to illustrate the

civilization of the New Continent in the Pre-Columbian, Columljian, and
Post-Columbian periods, while in the Historic-Euroi)ean Exposition

were shown the civilization of Europe, and particularly of the Iberian

l*eninsula, at the time when the New World was discovered and colo-

nized. It was intended that, by the aid of these exhibitions, students

and visitors might be enabled to understand the state of artistic and
industrial civilization in Europe and America in this important epoch,

and to realize the influence which the one may have exercised upon the

other.

The period which the authorities iu charge of the Historic-European

Exposition desired especially to illustrate was that during which
American history was most closely identified with that of Europe.

This extends from 1402, when the Spanish caravels first reached the

Antilles, to 1020, when the Mayfioirer, setting forth from a Dutch sea-

port, brought the English Puritans to New Englaml.

"The Columbian epoch," extending from the end of the fifteenth

century through the first third of the seventeenth, includes most of the

principal initial eftorts for the exploration and colonization of the new
continent by Europeans. By bringing together, in a retrospective

exhibition, what remains to illustrate the arts and industries of Europe
at this time, it was the desire of the Spanish authorities " to teach the

people of to-day what were the elements of civilization with which, on

the side of the arts, Europe was then equipped for the task of educa-

ting a daughter, courageous and untamed, but beautiful and \-igorous,

who had risen from the bosom of the seas, and who, in the course of a

very few centuries, was to be transformed from a daughter into a

sister—a sister j)roud in aspiration and mighty in power."

The exhibits in this Historic-American Exposition were divided into

three great series: One to include American prehistoric remains, the

first indication of the existence of man in caves, neolithic monuments,

lacustrine dwellings, and the arms and utensils of this primitive age;

the second to illustrate the characteristics of the Ainerican aborigines

just prior to the discovery, and the third, the period of discovery, of

conquest, and of European influence, up to the middle of the seven-

teenth century.

It was arranged to have also a special group of objects illustrating

See Apptudix x.
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tbe voyages of Columbus and liis companions, as well as jjievious efforts

for the discovery of a new contiueut.

The exj»()sitious were held iu the new building' erected for the national

library and museums in the Paseo de liecoletos, and in the adjacent

grounds and buildings of the Paniue de Madrid.

There were other celebrations in connection with the expositions,

beginning witTh a congress at Huelva, on the 2d of August, in com-

memoration of the four hundredth anniversary of the departure of the

vessels of Columbus from the port of Palos, followed by a session of

the Congress of Orientalists, which took jilace in the Alcazar in Seville,

continuing from the 1st to the 0th of October; and the Ninth Congress

of Americanists, in the Convent of La Rabida, at Huelva, from the

7th to the 11th of October. On the 11th of October was unveiled at

La Riibida a monument to commemorate the discovery of America.

There were other festivals and naval demonstrations at Huelva at

various times from the 3d of August to the 3d of November.

The management of the commemoration was vested in a ro^al commis-

sion, the president of which is tlie prime minister of Spain, his excel-

lency Don Antonio Canovas del Castillo. Commissions were organ-

ized in all of the Spanish-American republics, by which very extensive

exhibits were secured, and special commissions were also appointed by

the governors of the Spanish provinces and the governors-general of

the Antilles and the Phillippine Islands.

Our commissioners, by a circular issued June 1, 1802, invited the coop-

eration of persons having objects of any kiiul suitable for exhibition on

this occasion, requesting them to be sent to the Smithsonian Institution

for transmission to Madrid. Objects intended for the World's Colum-

bian Exposition in Chicago were, by a special arrangement, to be for-

warded direct from Madrid to Chicago in ample time for installation.

It was especially urged that authors and publishers of books relating

to the periods of discovery and conquest, and the colonial history of the

sev^eral European settlements in America, should exhibit them.

The executive work was, by agreement between the three commis-

sioners, divided as folk)Ws: The commissioner-general to reside in

Madrid through the exhibition, and in addition to his ceremonial func-

tions to direct the return of the exhibits; Dr. Welling was to prepare

a general report uixni the exliibition, and the writer to have charge of

the preparation of the exhibits, their transportation to Madrid, and

their installation in the exposition building.

In connection with this work, representatives of the two anthr(»|>o-

logical departments of the ^Museum were detailed to acconq»any the

exhibits of the Museum to Madrid, and to assist in the installation and

maintenance of the display. These were Dr. Thomas Wilson, curator

of prehistoric anthropology, and Dr. Walter Hough, assistant curator

of ethnology, who was seut to represent Prof Mason, the curator, the

latter, on account of the preparations in progress for the Chicago Expo-
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sitiou, ill which his departiiieut was so extensively cuueeiued. being

unable to leave Washington.

The Department of State and the Biirean of American Ke[)ul)lics

sent the extensive collection of portraits of Colninbns, and of monu-
ments and historic localities connected with the discovery of America,

which had been prepared by Mr. William Eleroy Curtis, Chief of the

Bureau; and Mr. Curtis, m person, superintended the installation of

this exhibit while serving as special envoy of the Government to

invite the attendance of a representative of the royal family and the

Duke of Veragua, Columbus' lineal descendant and representative, to

attend the World's Columbian Exposition.

Mr. Stewart Culiu, curator of the museum of arclueology and paleon-

tology of the University of Pennsylvania, was detailed by the univer-

sity to represent the institution u])on that occasion, and to install a
large collection of archa'ological objects from its musenm.
Mr. J. Walter Fewkes, director of the Hemenway Expedition, by

which an extensive disi>lay of ethnological objects from the Southwest

was exhibited, also accompanied the commissioner to Madrid and
remained during the entire period, in company with his assistant, Mr.
J. S. Owen.

Mr. Stewart Culm was appointed secretary of tlie commission ; Lieut.

J. C. Colwell, U. S. Navy, was detailed by the Navy Department as

disbursing officer, and 3Ir. Henry Horan, of the National Museum,
was sent to attend to the unpacking and the mechanical work of

mounting the exhibits in Madrid.

The writer sailed for Southampton August 4, accompanied by Dr.

Hough and Mr. Culin, and arrived in Madrid August 19, remaining

until the exhibits had arrived and the work of installation well begun.

In the meantime, the opening of theexhibition having been deferred until

October 30 and his share of the work having been practically accom
plished, except what could be done even more satisfactorily by other

officers of the Museum already in Madrid, he left Madrid for Washington
September 17. Dr. Wilson was recalled, by reason of family troubles,

November 3. Dr. Hough remained until the close of tlie exhibition,

February 4, and superintended the packing and return (tf the exhibits,

the last of which reached Washington in April, in time, as had been

antici])ated, for use m Chicago.

It should be said that a large part of the exhibits sent from the

National Museum to Madrid were selected from those already mounted

for display at the World's Fair, and that cases were sent from Wash-
ington for the accommodation of all tlie exhibits sent from the United

States, which occupied a Moor space of 10,000 square feet. It was
found, however, tliat the Spanish Cxovernment had provided a certain

number of cases admirably suited for exhibition—an entirely unprece-

dented act of forethought and liberality in exhibition management

—

and it was consequently found unnecessary to unpack all the cases

which had been provided.
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Dr. Welling, who had iiioceeded as far as Loudou, was called home
by business connected with his university and was unable to return.

He therefore resigned, and Prof. D. G. Brinton, of the University of

Pennsylvania, was api)ointed to serve in his stead. Dr. Brinton,

accompanied by his assistant, IVIr. H. C. Mercer, arrived in Madrid

December 1 and spent several weeks in studying the collections in

both expositions and writing his report.

Mrs. Zelia Xuttall, well known for her remarkable studies in Mexican

archaeology, was present for a considerable time at the exhibition, and

made an exhibit in the section of the United States.

The exhibit of the United States was received with great favor, and

the friendly action of our Government in sending so extensive and

impressive an exhibit was greatly appreciated. Among the results to

which it led were the acceptance of the invitations of the Government

to the royal family and to the Duke of Veragua, the liberal response

of the Spanish Government to the invitation to participate as an exhib-

itor in the World's Fair, and, incidentally, the increased interest on the

part of the Latin-American Kepublics, manj^ ot which confessedly did

far more at Chicago, inspired by the example ot the Government of

Spain, than they would otherwise have done; and, incidentally, may it

be also noted, the speedy completion ot an important commercial treaty

between the United States and Spam, which had long been pending,

and which, until the action of Congress m connection with the Madrid

Exj^osition was known, seemed scarcely likely to be agreed to by

Spain.

The exposition was undoubtedly a most successful one, and in many
respects one of the most noteworthy international expositions ever

held, although from its very nature it appealed more to the scholar

than to the general public, and consequently, so far as popular attend-

ance and financial outcome were concerned, was not noteworthy. The

various governments which participated were represented by men of

character and high scholarship, and the catalogues published by Spain

and by the several governments were important contributions to his-

tory and archeology, and several valuable reports have already been

printed by governments and specialists. Others are in preparation, and

the effects of the comparative display made will appear in historical

and archieological literature for a long time to come. A most note-

worthy indirect result was the publication of a considerable number of

imi)()rtiint historical monographs and collections of documents hitherto

uiii)ublished, which appeared in Madrid during the period of the expo-

sition.

The Ninth Congress of Americanists, held at ITuelva, was one of the

most successful which has been held, and American scholars partici-

pated prominently in the discussions. The report of this congress, when
published will contain much that is of imi)ortance to archa'ology.

The customary system of medals and diplomas pievailed at the expo-
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sition. A grand (lii)l()iua of honor was given to the (lovernnient of the

Uuited States, Twelve gohl ineihtls with <liph)nias. eighteen silvei'

medals with diplomas, thirteen bronze medals with diplomas, were

awarded, while thirty-six exhibitors received liouorable mention. A
list of the medals and diplomas is given in the Appendix,* which cou-

taius also a list of exhibitors.

It should be said in this connection that with the exception of the

exhibits sent by the Bureau of American Eepublies, the Univeisity of

Pennsylvania, and the Ilemenway expedition these mentioned in this

list were all sent at the request of the Smithsonian Institution, and

were mounted, labeled, and exhibited as a part of its display. Indeed,

as was recognized by the Government, but for the enthusiastic cooper-

ation afforded by the Smithsonian Institution it would have been impos-

sible in the short time between the passage of the appropriation and
the opening of the exposition, to have prepared and forwarded an

exhibit which would have been at all creditable to the Uuited States.

Incidentally may be mentioned the award by the Queen Regent of

the grand cross of naval merit to Admiral Luce, and that of com-

mander in the Koyal Order of Ysabel la Catolica to Mv. W. E. Curtis,

Dr. Thomas Wilson, and the writer 5 and that of knight in the same
order to Messrs. Hough, Fewkes, and Culin, while the latter was also

honored by election to membership in the Royal Academy of History.

At the close of the exposition Admiral Luce, who remains in Europe,

dissolved his official connection with the commission, and the closing

uji of the business of the commission is left in the hands of the writer

as Acting Commissioner-General, with the assistance of Dr. Hough as

executive officer, while the other commissioner. Dr. Brinton, is engaged
upon the preparation of the general report, which will be jmblished

during the coming year, supplemented by a catalogue of the objects dis-

played by the Museum, by Messrs. Wilson and Hough, and papers by
Mrs. Zelia Nuttall, upon "Ancient Mexican Feather Work;" by Dr.

Hough, on "Ancient American Pottery as shown at the Exposition,"

and Mr. H. C. Mercer, on the " Chipped Stone Implements shown at the

Exposition."

In view of the great interest in this exposition, and of the fact that

the publication of the official report may be somewhat delayed, I include

here a discussion of the exijosition in its general aspects front the pen
of Dr. Walter Hough.t

The display which was brought together iu Madrid was the greatest eollectiou of
Ameiicaua ever under oue roof, and brought into contrast, side by side the art of the
Ohl Worhl at the time of the discovery aud that of the Xew ^^"orld, roiiglily on
either side of the discovery.

'Appendix, No. x.

t A description of the Exposition in some of its features was printed Ity Dr. Thomas
Wilson in the "American Naturalist" for September and October. 1S9.S.
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Joiued with its admirable historical aud scientific motive, there was great taste

displayed in the presentation of the valuable material. No doubt a similar oppor-

tunity to compare the ethnological and archicological jirodncts from so many
American sources will be far in the future.

The American exhibits dealt mainly with the archa^ologic aspect, excejit that of

the United States, which was a comprehensive collection, setting forth in I'l-'^i'i

terms the interdependence of archa-ology and ethnology. The twenty-four States

and countries in large proportion displayed ethnological specimens only for deco-

ration or m an unsystematic way. There were about 250,000 pieces on view, of

which the United States, Mexico, and Spain showed the larger number. The floor-

space measured 5,000 square meters ; of this space the United States and Mexico

occupied about one-third.

The United States section occupied six rooms, embracing a long list of exhibitors,

both institutions and private persons. The National Museum furnished a portion

of the largo ethnological and archa'ological collections destined for Chicago, selected

by Profs. Mason and Wilson. It furnished also specimens of the animals encountered

by the early explorers, maps, pictures, photographs, transparencies, illustrations from

books on American ethnology, publications of the Smithsonian Institution, enlarge-

ments, ma]is, paper money, medals, etc. There was also a library of historical

works, and a collection of writings on American archaeology and ethnology pre-

sented by the authors.

The Bureau of Ethnology contributed models of Indian pueblos, the great lin-

guistic maps, pottery, photograj)hs, pictures, and four cases containing a tine series

from seven pre-Columbian mines and (jiiarriesexphn-ed by Mr. W. H. Holmes. These

especially attracted a great deal of attention, as did the splendid series of relief maps
exhibited by Mr. E. E. Howell.

Philadelphia was well represented in the exhibition. The University of Pennsyl-

vania disjilayed publications and monographic archeological collections from Penn-

sylvania, Ohio, North Carolina, and Florida. The enteri)rise of the Numismatic and

Antiquarian Society and the Academy of Natural Sciences, of Philadelphia, is very

commendable. The former showed a large collection of medals, paper money, and

publications. The Academy of Natural Sciences exhibited 44 crania from the Mor-

ton collection, representing 35 tribes aud 14 American stocks. The Philadelphia

collections were in the etiicient charge of Mr. Stewart Culin.

The Bureau of Latin American Republics showed a magniticent gallery of Icoiio-

graphia Columbiana, supi)lemented by Mr. Curtis's own cidlection. These pictures

ibrmed a well-arranged and attractive feature of the exhibition.

One large hall was devoted to the Tusayan pueblos and was tilled with the collec-

tions made by Dr. Fewkes, under the munificent patronage of Mrs. Hemenway, and

presented especially the religion and symbolism of the Hopi. Sand pictures and

altars were shown for the first time. The ancient pottery was exceptionally tine,

and there was a large series of religious paraphernalia. Photographs, water-color

drawings, maps, and publications completed an exhibit for which Dr. Fewkes is to

be highly congratulated.

Mexico brought a magnificent collection of antiquities, chiefly pottery and stone

tilling over 50 cases. There were casts of famous antiquities, copies of the codices,

pictures, models, and photographs of the ancient ruins, and notably a grand model

of the Temple Mayor of Ceiiii)oala (Vera Cruz), measuring 12 by 18 feet in area. A
fine central case held the gems of the collection, such as obsidian masks, vases, lab-

rets, mirrors, tiles, a carved notched femur (which is probably ])art of a musical

instrument like those used in New Mexico and Arizona), copper rings, jade objects,

etc. The series of obsidian rings of hour-glass shape, with wide. Hat rims, worked
down to a thickness of one-sixteenth of an inch and highly polished, are very

remarkable specimens of lapidary work. Tliey wonbl tax Mr. McGuire's skill and
ingenuity in stone-working. Many sucli inoldcnis coutVout one at every step iu
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tliis vast and practically miworked material. One room with 14 cases is devoted to

the Zapotecs. lu the whole collection the relics of 23 ancient civilizations were

shown. Mr. Troncoso, director of the National Museum of Mexico, is a host in him-

self and has an efficient statt" of collaborators.

There were a number of small collections from Cuba, San Domingo, the latter con-

sisting of human remains, weapons, idols, pottery, etc., of the aborigines, and histor-

ical relics of the age of the discovery, and from Bolivia, Argentine Republic, Brazil,

Chile, Honduras, Salvador, and Paraguay.

The bulk of the numbers from Guatemala were of pottery. There were many
finely carved stone images, an oval dish of polished quartz of bluish tint, and an

exquisitely carved l)ead of jade. There was also a curious globular ])ottery whistle

or lluto, somewhat like an ocarina, with four holes, giving five tones, running from ("

to F sharji, and a jiottery trumpet, with four pipes blown from one mouthpiece. I

do not know who is to be held responsible for the exhibition of an Egyptian scarab

and a bronze shtihti as American relics. This collection contains three rare and

beautiful vases ornamented with Quiche Maya hieroglyphics. Dr. Briuton believes

that these are the only Quiche Maya inscriptions yet discovered.

Nicaragua displayed a small collection of pottery in red outlined with black, stone

imi)lements, mde and polished, and a few pieces ofjade and gold work.

Costa Rica occupied two halls with a tine collection, mostly of pottery and stone

carvings, contained in 40 cases. The walls were covered with paintings of the exca-

vations, maps, and photographs. This collection was shown at Chicago. The inter-

esting gold objects exhibited Ijy Mr. Alfaro in Washington in 1891 were displayed iu

one case, and two other cases held jade carvings. The pottery resembles that of

Nicaragua, aud consists of burial jars, cups, ^ases, spoons, cooking pots, etc. The

stone carvings are particularly good ; they are priuciijally of friable, volcanic rock.

The ornamented metates, skillfully worked stools with their seats upheld by human
figures ; the magnificent sacrificial stone, 6 feet long aud 25 inches wide, finely

sculptured at the head aud along the margins and edges, are especially noteworthy,

while the series of stone masks, standing and sitting figures, animal and human
heads, give an enlarged idea of the progress of the sculptor's art iu ancient Costa

Rica.

Seventy-two pounds of wrought-gold objects, 4.52 in numl)er, and 383 objects of

copper, invested Colombia's room with a peculiar interest. These consisted of

bowls, canteens with full-lengtli human figures, necklaces, animal aud human
forms, etc. There also was much jiottery of a superior order from the Quimbayas,

Chibchis, Chiri<iuis, the Department of Tolma aud Antigua; a fine series of ])hoto-

graphs was also displayed. There was a small ethnological collection from the

Cunas and Guahibos. This collection was well installed and catalogued liy Mr.

Ernest Restrepo, aud was a great credit to the Republic of Colombia.

Of the 11 cases from Ecuador 10 were of the lustrous, dark, and usually indurated

potter}-, which is very interesting from its curious forms, among which occur long,

narrow, amphora-like jars with lugs, tazzas sitting on a high, jjerforated foot,

exactly counterfeiting Korean mortuary pottery, and square jars of Chinese form,

giving this collection a strange phase. There was one case of copper axes, bored

stone axes, star club heads, labrets, and charms of worked stone. It is rather

remarkable if articles which are evidently separators for ])ottery are found in

ancient excavations in Ecuador.

Peru exhibited a large number of pottery bottles of red and black ware in human
and animal forms from the huacas of the Ynncas. Four of tiiese are in the form of

human heads, in which the no.se ]srepreseute<l as having l)een eaten away, evidently

by some disease which a Si)anish physician diagnoses as lupus. Dr. Brinton

ex])resses the opinion that the disease characterized is syphilis. The Vunca jiot-

tery also shows trace of S]>anish iutluenci'. There were some good si)ecimeus of

gold working, textiles ami wood carving.
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Uruguay sent a small but well-displayed coUectiou of stoue iuipleiueuts, com-

prisiug bolas, rlub heads, airowlieads, scrapers, hamuiei- stoues, mortars, stoue and

pottery vessels, bono awls, pitted stoues, and many polishers aud grinders. There

were a number of probable club heads, square to oblong iu shape, roughly brokea

from schistose rock, which slightly resemble the obsidian heads irom Easter Islaud

in the Thomson collection at the National Museum. The greater part of these

remarkably rude objects have four cusps, aud are constricted midway apparently

for purposes of hafting. 8ome of the pebbles with one smootli central })it are

apparently head pieces of a drill. A good series of photographs of stone imple-

ments accompany this collection. These specimens are interesting, since they are

from a new field.

Spain showed the treasures of the Archeological Museum aud the Museum of Nat-

ural Sciences, which are especially rich in Peruvian and Mexican archeojogy. From

the former country there were numerous mummies, hafted stone implements, and

other objects taken from graves, cult apparatus, stoue aud metal work, splendid

textiles and feather work, musical instruments, and au imuieuse series of pottery, in

which ai-e many groups of pieces evidently froiu the same luold. The ex(iuisite

Peruvian coat from the Ri yal Museum was a marvel, which for fineness of faln-ic,

color, ornamentation, aud finish it is difticult to believe has ever been surpassed.

There were also many other examples of fine Peruvian textiles.

The famous Troano and Cortesian codices were disjdayed, and also a great deal

of stone and metal work, pottery, etc., from Mexico. One case of pottery and some

stone idols, labeled " frauds," were very suggestive. There were also small groups

of specimens from South and Central America, aud ethnologica from various states.

The Alaskan and other Indian specimens were in few cases localized, the objects

having been collected before such information was deemed necessary. The museums

labor under this difficulty, and there is a good field for comparative work. The

Northwest coast masks, hats, adzes, carvings, armor, etc., were collected more than

one hniulred years ago by the Malespina expedition and range from British Colum-

bia to Sitka. A collection of arrowheads, sent by Dr. W. J. Hoffman, occupied a

prominent place. The museum of Natural Sciences had on exhiliition a large collec-

lection of miuerals and botauical specimens brought back from America by Spanish

explorers. The museums have been benefited by the infusion of new blood; Mr.

Narciso Seutenach and .lose Ramon Melida are young men, who promise to do excel-

lent work.

The Portuguese exhibit contained a few American specimens used for decor.ition,

with other objects from difterent quarters of the globe, forming what was appar-

ently a fisheries exhibit. There were splendid paintings and metal work of the

fourteenth aud fifteeuth centuries, which should have been installed in the European

exposition upstairs. Two rare Sandwich Island feather cloaks aud souie helmets

were shown. The locality of few specimens was known.

Austria ctuitributed au excellent exhibit of mound pottery aud other objects from

the United States. This collection was under the care of Dr. Wilbelm Hein. of

Vienna, who is an enthusiastic worker in the field of ethnology.

Germany sent casts of the sculptures of Santa Lucia Cozuniahualpa, iu (iuate-

mala, consisting of large bas-reliefs, monkeys' heads, human figures, and a largo

brazier in the Ethnographical Museum of. Berlin. Two anticjue Mexican feather

shields from Stuttgart, and a great number of illustrations aud photographs were

displayed. The gold objects from Colombia iu this collection were in an elegant

burglar and fire-proof case, so fitted that the tablets upon which the specimens

were mounted could be lowered into a steel vault and secured for the night. Dr.

Edward Seler, of the Royal Ethnographical Museum of Berlin, was iu charge, aud

most of the specimens were collected by him.

Sweden showed the fine collection of eai'ly maps, globes, and mauuscripts of Baron

Xordeuskijnld. the collections from the Chukcliis aud the Eskimo of Port Clarence,
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procured on tlu> voyage of the Ve(i<(, the pliotograplis, luodols, and specimens result-

ing tVoni tlie explorations of (iustav Nordenskijold in (Jolorailo two yciirs ago,

and the objects brought from Nicaragua and Costa Rica by Dr. Carlos Bovallius.

These gentlemen were in charge and arranged a very creditable display.

Norway exhibited a full-sized model of a viking boat. The original was taken

from a tumulus on the east coast of Norway in 1880.

The display of Denmark was composed of two parts, viz, one illustrating the life

of the Eskimo of Greenland, the other the grade of civilization of Iceland in the

middle ages. The collection was well presented, and showed in a small way the

Eskimo man and wonum, their houses and utensils, methods of transportation, and
some of their arts. The wood carvings, textiles, and model of the house of the Ice-

landers were very interesting.

The documents under the efficient charge of Dr. Zaragoza were of the highest

interest, and included priceless letters of Columbus and other discoverers and con-

querors, with manuscripts of the early explorers and priests.

The exposition was visited by many of the Americanists after the meeting at

Hnelva, among whom may be mentioned Dr. Hamy, Baron de Baye, M. Adam,
Charles Read, and others. The orator, Castelar, was a close student of the collec-

tions, and the intelligent interest displayed by many scientific men at the Spanish

capital was very gratifying.

On the whole, the exhibition was u<jt well attended, as its patronage was largely

drawn from Madrid and the immediate vicinity, there being also little advertising

and no excursion rates offered by the railroads. This, however, does not detract

from the commendation which should be given to the Spanish Government for the

enlightened idea and the consummate ability with which this idea was carrieil out

by the delegate general, Senor Don .Juan Navarro Reverter, Rev. Padre Fita, and
their colleagues.

When it comes to describe the sister exhibition, setting forth the state of European
culture at the era of the discovery, there is a great difficulty in merely indicating

the priceless rarities disiilayed. No one imagined that after the many spcdiations

which the Iberian Peniusula has suffered, so inany art works survivefl.

When inquiry was made for the relics demonstrating the splendor of Old Spain,

the church alone could respond with the evidences of her traditional fostering and
conservation of art.

Thus it hajipens that the exhibit largely comprised ecclesiastical objects from the

more important churches of Spain. Without doubt not above one-fifth of the j)re-

cious relics existing among the churches and religious institutions were repre-

sented iu Madrid, due to the poor communications in Spain and no general anti-

quarian interest among the people.

There is a saying that "tapestries are like weeds iu Spain." Mr. Charles H. liead,

of the British Museum, from whose admirable <lescriptiou of the exposition I shall

more thau once ([uote, says: ~

"The most striking feature of this part of the exhibition, and that which dis-

tinguishes it from any other, is the extraordinary display of Flemish andSjtanish

tapestries and carpets and Persian and Arab textiles with whicli the walls of

every room on the upper floor are lined. Most of the Flemish tapestries from the

Escorial aud the other royal palaces are already well known, both from their being

generally shown to visitors and from the excellent photographs published by M.

Laurent, of Madrid. But in addition to these, many from private collections and

from religious establishments, some of them fully as important as those of the royal

collections, have come to light and are now seen for the first time. The most strik-

ing case of this kind is probably that of the Cathedral of Zamora. The authorities

* Read, C. H., Report to the British Museum on the Historical Exhibition at

Madrid. London, 1893.
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at Zamura were asked to contribute to the exhibitiou >soiiie of their works of art,

and sent among other things several beautiful tapestries of the fifteenth century,

of great size, of tine design, and in a good state of preservation. With tliis cou-

sigumeut came a statement that if more tapestries were required for the decoration

of the walls, the chapter possessed tifty others. It seems impossible that so won-

derful a series of precious ta]>estries could have lain entirely unknown for centuries,

and doubtless unseen except l)y such as attended the services at the cathedral on

certain special festivals. .Such a case, and it seems to be by no means an isolated

one, illustrates in a forcible manner the unknown riches of the religiotis establish-

ments of Spain, unknown even to the comparatively few persons in the country

who are specially interested in such matters."

The display of church vestments was very large, but the majority were overloaded

with embroidery in gold and silver and belong to the sixteenth and seventeenth

centuries. The older vestments are invariably of higher quality. One of these is

described ty Mr. Read:

"First of these comes a coiteofopus anglicanumof the eiulof the thirteenth century,

belonging to the Cathedral of Toledo, and stated to have been the property of Cardi-

nal Gil de Albornoz (1367). It is of the usual semicircular shape, embroidered in

many colors with sacred subjects and figures of saints under canopies. Along the

straight side are six tigures of bishops, a king and (|ueen, and the rest of the surface is

entirely covered with a radiating design, the central subjects being the Coronation aud

Assumption of the Virgin, the Nativitj", the Annunciation, and the Virgin and Child,

and on either side of the outer edge tigures of the following saints : John the Evan-

gelist, Edward the Confessor, Laurence, Mary Magdalen, Ethelbert, Dunstan, Mar-

garet, Catherine, Thomas of Canterbury, Olave, Stephen, Helen, Dionysius, Edmund
the King, John the Baptist, and a bishop without name. The inner circle is com-

posed of eight figures of apostles: Saints Paul, Simon, Philip, James, Andrew.

Thomas, Bartholomew, and Peter. The names are inscribed upon scrolls in Lom-

bardic capitals. In the spandrels are placed birds, executed in brilliant colors. It

will be seen that cci'taiu of the saints are especially English, and thus help to con-

firm the cardinal's description of his own cope, as well as the internal evidence of the

design and method of work, both of which point to the conclusion that the cope is

of Engli.sh work. In addition to this, however, I am able to add by the kind offices

of Senor Canovas del Castillo, through Pou G. J. de Osma, the following extract

from the will of the original owuvjr: 'Item lego eidem ecclesia^ Conchensi caput

argenteum cum reliquiis beati Blasii ponderis quadraginti octo marchorum. Item

pluviale meum pretiosum de opere anglicano. A'olo tamen quod dicti decanus et

capitulum nuuquam pos.sint ilia alienare, vendere, seuimpignorare, etc.'"*

The Cathedral of Moudouedo sent the sandals of Don Pelayo II, of Cedeira (1199-

1218). The shoes or sandals reach to the ankles, made of stuft' originally purple,

.with bands of gold thread across the instep and down the middle of the foot to the

toe. The soles are nearly 2 inches thick, somewhat like a Chinese shoe, aud the

edges are ornamented with stiff interlacing floral scrolls of the style usually found

in works of art at this period.

In refcreu(-e to the large display of church plate, Mr. Kead says:

'•'There can be no doubt that so rich a collection of material for the study of

Si>auish gold anil silversmiths' work has never beeu before l)rought together. A great

))roiK)rtion of the objects exhibited is naturally of the hue sixteenth and early sev-

enteenth centuries, but many tine pieces of earlier and more interesting periods are

to 1)6 found. The silver chalice and paten of late thirteenth or early fouitccnth

century from Toledo Cathedral are remarkable anu)ng these, both for the beauty of

the work and for the unusually large size of both objects. The chalice is more than

a foot in diameter at the base and 17 inches in height, while the paten is 16 inches

' Genesins de Sepulveda. Opera, Madrid. 1780.
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in diameter. The latter is sunk in tlio center, the depression liavin^^ twelve foli-

atious around the edge, and witliin it is engrav<Ml the erucitixion with the Virgin and
St. John, the whole inclosed within astitt floral Ixtrder. The chalice has a plain
bowl, widening rapidly upward (and in this it differs conspicuously from Spanish
chalices of later date), the knob is ornamented with the evangelistic symbols in
repousse, and the stem is ((uite plain except for two bands of (luarterfoil tracery.
The base is in design much like that of the Dolgelly chalice, viz, it has three con-
centric bands of dat lobes or scallops in slight relief, upon which are engraved
figures of angels, and the edge is molded in twelve foliations supported upon a
slight tracery of quarterfoils, and in each foliation is a ligure of an apostle. This
chalice is as early in date as any in the exhibition, and its large size renders it the
nu)st reuiarkaltle. It is stated in the catalogue that it was probably u.sed on Holy
Thursday, when two hosts are consecrated, one being reserved till Good Friday,
when it is consumed by the priest. This second host is usually kept in a chalice of
large size and ancient work.
"Another chalice and paten of much the same date is sent from the Cathedral of

Santiago, and possesses additional interest from the decoration of the kuoj) being in
niello. The paten is of similar design to that from Toledo, but the central subject
represents Our Lord seated withiu an engraved qnaterfoil. the engraved design
being all withiu a depression of eight foliations. The bowl of the chalice is again
of the shallow form, and the stem is slender and somewhat longer than is found in
English and other northern chalices. The knop has circular medallions with
nielloed scrolls, but without any sacred emblems. The base is plain, with the excep-
tion of a narrow engraved border of stilF scroll work, and on one side is engraved
a group of the Virgin and Child seated, with a female figure kneeling in adoration
at the side. The presence of this group is the only instance in the exhibition of
the practice so conmion in English chalices, of jdacing a cross or other sacred sym-
bol upon the side of the chalice to be held next the priest during the celebration of
mass. The catalogue attributes this chalice and paten to the twelfth century, but
it should, I think, be placed somewhat later, i. e., in the early thirteenth century.
"Of later chalices there are a great number, dating from the early sixteenth cen-

tury to the middle of the seventeenth, a period which would include by far the
greatest proportion of all the church plate exhibited. It will be sufficient to notice
three of the sixteenth century as being fine examples of their kind, and at the same
time characteristic of the style peculiar to the period.
"The first, from the Cathedral of Seville (No. 49), is remarkable in having a cover

which fits closely into the bowl and h:s a central socket, into which the foot of some
object has been placed, perhaps a short cross. The bowl is deep and has round the
base outside a row of pear shaped settings containing knot-work medallions of cloi-
sonne enamel, the patterns being an inheritance from the Moorish artists, and their
prototypes are seen in perfection upon the sword of Boabdil. belonging to the
Marques de Viane. The stem, knop, and foot are Gothic in design, the*tracery
being fairly pure in style; but the foot is ornamented with embossed designs of tlie
rich, floriated style, common in Spanish and Portugese objects of the Renaissance.
This mixture of Gothic and Renaissance motives is, in fact, the remarkable charac-
teristic of the church plate of the peninsula in the sixteenth century, and the i'xhi-
bition furnishes numberless examples of it. This chalice has u].on the foot the .arms
of an archbishop in enamel.

"The second chalice, of about the .same date, from the Cathedral of Valencia (No.
50) is of a somewhat difierent design, and in many details recalls the drawings of
cups by Holbein, thongli here again the border at the foot is of Gothic tracery. But
for an unfortunate heavinessof the base this vcs.sel would be of very gracefuldesign.
It is singularly .secular in its details, which are chiefly composed of festoous'^of
fiowers, and fruit, and cherubs, and upon the knop tiny cupids riding dolphins. The
only indications of its sacred character, apart from its shape, are six circular medal-

H. Mis. 184, pt. 2 7
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lions let into tliefoot, which art- engraved wi>th the Crucilixiou and other designs of

the same character. These have once been enameled, but the enamel has now
entirely disappeared, owing to the vessel having been ])assed through the tire to

freshen the metal, a jiractice which seems to have been common in Spain, as a large

proportion of the enameled details on church ornaments of all kinds are now bare

metal, owing to this somewhat barbarous practice. The third chalice, from the

church of Osuna, has, perhaps, a more peculiar feature than either of the others, in

having the bowl and kuoj> surrounded with small bells, ten on the former and six on

the latter. It is usually rich in detail, Avith the customary mixture of Gothic ele-

ments with florid Renaissance foliage. The knop is composed of rich canopy work

beneath, or rather iu.side, which are seated figures of apostles, and upon the foot are

highly-embossed scenes from the Passion. The inscription on the paten is a curious

instance of the misspelling of Latin, pax doinini sit siiipir bohiscnn.

" Among the paxes are several deserving of mention. The Cathedral of Valencia

sends the most beautiful of these. It is of fine gold, elaborately chased and enam-

eled in brilliant colors. The front is in the form of a chair, in which is seated the

infant Saviour, the whole of the figure being enameled ; the back of the chair is cov-

ered with elaborate scroll work of beautiful design and filled with enamel ; the lower

part of the chair beneath the seat is hollow, and has two small doors which open

and display a group modele<l in the round, and representing the Nativity. The ped-

iment above the baek of the chair is edged with two elegant scrolls in openwork,

and at the base of the pediment on each side is a iigure of a warrior standing. The
back is miuutely engraved and enameled with sacred subjects, the Adoration of the

Magi, Christ among the Doctors, etc. This specimen is by far the most remarkal)le

of all the ])axes exhibited, and its attribution to the hand of Cellini is much more

reasonable than is generally the case Avith works assigned to the artist. A certain

delicacy and refinement in the designs points rather to Italy than to Spain as the

country of its origin, though whether it is really by Cellini is a far more difficult

point to decide. This appears in the will (A. D. 1.566) of Don Martin de Ayala, arch-

bishop of Valencia, who bequeathed it to the cathedral.

" A pax of perhaps greater interest, and of nearly equal beauty, is that from the

Cathedral of Ciudad Real. The interesting feature about this specimen is that it

has for its central subject a carving in black stone of Uyzantine period, represent-

ing the Descent into Hell, with the legend. above, H. Anactacic, i. e. , Resurrection,

and behind the figure of Our Lord stand the emperor and empress, crowned and

with halos round their heads. The frame is in the best style of the Spanish Renais-

sance, of silver gilt and enameled, and it bears the date 1565. On either side are

square projecting stages supported on well-designed .caryatid figures, and contain-

ing four figures of saints, and at the top is a frieze in relief representing a combat
between horsemen and men on foot; the pediment represents the Assumption of the

Virgin, with figures of Virtues at the sides, and the apex is surmounted l>y an

enameled figure of Our Lsrd holding the orb. The back, though by no means so

richly decorated as the front, is of great beauty. The handle is formed of a female

caryatid figure with wings, surmounted by Cross of Santiago, and toward the bot-

tom the terminal base of the figure divides into two serpent scrolls, which curve

toward the edges of the pax. For beauty of line this charming figure compares
favorably with any work of the period, and it would be difficult to speak in terms

"too high of the masterly character of the design.

"Another pax jtosses-sing unusual features is that from the Cathedral of Parazonn.
The central portion, if not the whole i)ax, is certainly of north Italian work. It is

•of silver gilt, and has in relief the subject of the Flagellation, a group of well-mod-
«led figures of late fifteenth century style. The peculiarity of the work i.s that the

flat background is ))ainted in enamel with a mountainous iandsca])e. in the style

common in north Italy at this period, and of which there are several good examples
in the British Museum collection. The inscription at the bottom of the central sub-
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ject, ' Bort/ia Car. Mon. liff/al,' would seem to indicate tbat it was tlu' jtroperty of

Cardinal Borgia, archbishop of Monreale, iu Sicily, who diedm 1503. The frame is

of uucommou design, and may be of the same work as the center, but it is possible

that it was added in Spain. Two pilasters which form the sides are somewhat poor

ill execution, and the cresting round the curved top of the pax is curiously classical

in fei'liug, and consists of groups of two winged lion monsters, loo])ed together at

the neck and tails, the junctions of the latter being surujounted by palmettes. There

is a certain clumsiness about the design which is scarcely Italian.

"The only other pax worthy of special note is that from the Cathedral of Madrid-

Alcala, an excellent example of Spanish Gothic metal work of the late lifteentb or

early sixteenth century, without any trace of later style. The subject is the

Descent from the Cross, modeled iu high relief and enameled; this is surmounted by
an elai)orate canopy tilled with rich tracery, and on each side are pinnacles with

buttressed bases, surrounded with figures of saints. The back is good in design, the

handle being a plain semicircle pierced to represent a dragou, while the edges are

bordered with bold tracery iu relief. The work of the whole is excellent, and little

is wanting to make it a beautiful object, but a certain squatuess and want of ele-

gance of form in the design suffice to make it lall short of true beauty.

"One of the best specimens of Spanish Gothic, and a remarkable object for its great

size, is the monstrance from the Cathedral of Jativa, which, without the modern
silver base upon which it is now placed, stands 5 feet high. The occasion of its

construction Avas iu itself notable. Pope Alexander VI was a native of Jativa, and
had this gigantic monstrance made for the Cathedral from the first c(msigument of

silver received from America. The shai)e is very graceful and consists of a stem
rising from a mauy-sided base and supporting a shaped oblong ])latforiii, the edges

of which are bordered by a light arcade. Upon this platform rest four pillars which
sustain the roof, and from this rise three slender towers pierced with tracery, with
rich canopy work at their bases. The actual monstrance, or receptacle for the Host,

is a circular disk of a size proportionate to the lest, with an elaborate openwork
border of what in England would be called late Tudor style, and it is held up by
two angels kneeling ou opposite sides. The effect of this beautiful object is much
destroyed by the whole having been regilt, and by the enamels in the foot having
been renewed; but in spite of this drawback it remains one of the most beautiful,

and it is the most conspicuous, objects of ecclesiastical art in the exhibition.

"The processional crosses, of which a very large number are shown, form a
very interesting and instructive series, possessing many features difi'eriug from
similar objects in other countries. The Marques de Cubas exhibits a good col-

lection, which is supposed to represent all the types from the eleventh century to

the seventeenth. Whether the series begins so early is perhaps doul)tful. but some
of the examples may well be of the twelfth, or more probably, thirteenth century.

These earlier crosses are flat plates of cojiper, gilt, and decorated with champleve
enamels iu the style of Limoges, but neither so well drawn nor so perfect iu execu-

tion as the French exampljes, tliough it is by no means improbable that the Spanish
enamel of this kind is an imitation of that of Limoges. The most noticeable pecul-

iarity in design in the Spanish crosses of this period is the presence of four oval

plates upon the four limbs of the cross, projecting beyond the edges of the limbs,

and in each plate is a subject iu enamel, but those upon the horizontal arms seem
always to be the Penitent aud Impenitent Thieves. Tlie form of the cross remains
l)ractically the same up to the sixteentli century, aud the four oval plates are fre-

quently found at that date, though these two are then no longer reserved for the
two thieves, but are sometimes devoted to figures of saints, the Evangelists, etc.

"A very large cross from the Diocese of Vich merits special notice. It is of silver,

nearly .5 feet in total height, the surface <iuite plain, except for a circular disk upon
each arm, ill the center ofwiiich is a sixfoil with a subject in translucent enamel.
This cross differs so much from all the otliers that it might be thought to be of for-
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eign make, but the probability is that it was made in Catalonia, and perhaps near

Vich itself, where the influence of French designs would be more feltthan in the more

southern parts of Spain. It is attributed, and, I think, rightly, to the fifteenth cen-

tury.

The S))anish crosses of the sixteenth and late fifteenth centuries have a character

fully as peculiar and national as those of earlier date. Those of the sixteenth cen-

tury are characterized»by a richness of detail that makes them look at a little distance

like filigree work, but a closer examination shows that this rich ett'ect is produced

by a multiplicity of canopies, edgings, and pendants, symmetrically designed in a

semi-Gothic s+yle. The richest, and at the same time the best, in general design, of

this kind is that from the Cathedral of Osuna (Seville), though many others, from

Salamanca, Astorga, and-other cathedrals are very good. Nearly all, however, have

surtered, and their enameled details are destroyed by having been passed through

the fire to render them bright."

Another class of objects are the caskets used as reliquaries. Some of them are of

pure Moorish work, with Saracenic designs and inscriptions. Mr. Read describes

the earliest and most important of these, a large casket of carved ivory with mounts

of champleve enamel, from the Provincial council ol Valencia.

•'The whole surface is carved in relief with scrolls of conventional leaves of the

style common in the ornamentation of the Alhambra, the stems being interlaced.

On the sides are hunting scenes; on the body of the casket are broad borders formed

of pairs of birds and deer, alternating, each pair facing, and above them a series of

triple arches. The cover is in the same style, but that the borders are much simpler,

and in one panel a piece from another casket has been inserted. The enameled

mounts are an interesting feature and form an important landmark in the history

of enameling in Spain. The patterns of these are the simplest geometrical designs,

and the colors blue and white; but there is every appearance of these being the

original mounts, and if this be the case they must be of the middle of the eleventh

century; for the great historical value of this object consists in its bearing the

da*^e of its manufacture, A. H. 441 (A. D. 1049-50), the name of its maker, Abd-er

Rahman ibu Zeyyan, who made it at Cuenca for Hosam-ud-Daulat Abu Mohammad.
"Another casket, of nearly equal importance, comes from the Cathedral of Gerona,

where it is usually placed upon the High Altar. This, though equally of Arab work,

is very diflerent in style as well as material. It is entirely covered with plates of

silver gilt, embossed with open scrolls inclosing symmetrical flowers, the details of

which are inlaid with niello. Around the edge of the lid, as in the previous exam-

ple, is a Cufic inscription stating that it was made in Cordova by the order of

Al-Hakam II, the Caliph of Spain, more celebrated for his studious habits than for

warlike achievements, who died in A. D. 976. The inscription states that Al-Hakam

ordered it for his son, and gives the name of the maker (Riano, p. 12). But for this

inscription the style of the ornament would probably have led to the casket being

assigned to a later date.

"These two caskets are without any mixture of Western motives in their decora-

tion, and are of special interest in the history of art industries from the precision of

their date and country of manufacture.

"Am(mg the altar caskets one of the most beautiful is a cylindrical ivory box

from the Cathedral of Saragossa. It is of Oriental work, the sides pierced with

delicate tracery, and with bands of Arabic inscrii)tion in relief round the edge.

These boxes, though by no means common, arc well known, and two in the British

Museum have always been thought to be of Persian origin, and it is possible that

the example now in (luestion may be also of Persian work. It has, however, an

enrichment of b.iuds of delicate filigree work, pa.ssing over and around it, which

are certainly Moorish and of the late fifteenth century. This is decided by their

similarity in style and work to the mounts of the sword of Boabdil belonging to

the Manpies de Viane. In ))oth specimens there are Arabic inscriptions, outlined
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ill thiu wire, niuuinj;' over the surface, a peculiar method that seems to have been

emphiyedonly bj^ the Moors, aud about this period. At the Cathedral of Saragossa

this is used to contain a cylindrical pyx, which is also exhibited. The pyx is

quite plain, of silver gilt, and upon the Hat cover is engraved and enameletl a coat

of arms surrounded by an inscription.

"A painted ivory casket, of the style usually called in England Sicilian, is shown

by the Royal Academy of History. This bears upon it, many times repeated, the

arms of Aragou-Sicily, and is said to have belonged to the King Don Martin, of Ara-

gon, who died A. I). 1410. The ornamental scrolls between the shields are of unusual

beauty and freedom, and a band of carved Cutic letters of an ornate character gives

it an oriental aspect, which is but faiutly seen in the other designs. Though the

painting is uot in the best state of preservation, this box is a charming specimen of

the Moorish art of Sicily.

"The mudejar style, that is. the combination of Moorish or Saracenic aud Chris-

tian art, is perhaps even better shown in a i>air of wooden doors with gilt bronze

fittings from the Cathedral of Seville. The paneling of these might be from a

Cairene mosque, so purely Saracenic are their design, while their borders are com-

posed of Biblical texts in well-carved black letter, aud the bronze fittings are in

accord with the ornament. The purity of the two stoles is the lemarkable feature

of these doors, each keeping unmixed its own ])eculiai- characteristics, and yet

remaining in perfect harmony.

''The \ery early aud interesting 'Arquilla de los Reyes.' the reli<[uary of King

Alfonso III (cl Alagno) . aud his Queen, Ximeua,* should ])roperly have been mentioned

earlier, but that its style aud work are quite foreign to the Moorish taste. Alfonso

the Great reigned as King of the Asturias and Leon from 866 to 910 A. D., aud the

shrine is therefore interesting as an authentic monument of a period of which few

remains exist, though it can scarcely be said to have high claims as a work of art.

It is of the usual oblong form with pyramidal lid and nearly covered with silver

plates embossed aud otherwise ornamented. Upon the lid is the inscription -Jhle-

fotisvs Bex Scemena Ilegina,' with a figure of the Agnus Dei between the two names.

Upon the sloping sides are embossed the symbols of the Evangelists, Lucas and lohaun

being upon the front slope (the eagle very like a dove), and the angel of St. Matthew
on the left, with the word Angelvs in place oftheuame ofthe Evangelist. Ou thesloj)e

at the back is a cartouche or frame of the last century, with the names of the Saints

Diodorus and Deodatus, whose relics were doubtless contained in the shrine. The
front is in two stages, each consisting of six round-headed arches formed of cloisons,

some of which still contain the triangular or pear-shaped slabs of glass and stone,

with which originally all were embellished. Within the arches are, upon the upper
ranges, embossed trees or plants more or less symmetrical, and in the lower, figures

of angels facing the middle, three in direction. The execution is throughout of the

rudest character, the figures of the angels being reduced to the most elemental rep-

resentations of the human figure and their wings more like leaves than any feathered

limb. Tlie presence of the cloisonne work, as a survival of Visigothic methods,

gives the object a peculiar interest, though it shoukl at the same time l>e pointed

out that it is not cloisonne enamel. There can be no doubt that the stones or glass

were cut and placed in ])ositi<iii \\ ithout the ap])lic;itiou of heat, and do not there-

fore constitute enamel."

The description of other interesting altar ornaments is found in Mr. Read's paper:

•"The Cathedral of Astorga sends a very beautiful globular vessel of rock crystal,

engraved in the Bast with elegant scrolls in relief. This is attributed, and probably
with justice, to the eleventh century; its beauty is, however, much lessened by a

seventeenth century gilt mount, which has transformed it into a tall I'-handied

* This would serve equally well for Alfouzo IV, wliose Queen also bore the name
of Ximena. This King abdicated in 927, and his Queen died in the i)ievious year.
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vase. An e(iually l)eaatifnl object, bat by far dititereiit character, is the crystal

Navecilla, a crystal ship on wheels, with elaborate Gothic mcrnnts of silver gilt from

the Cathedral of Toledo. It is about 15 inches in length, the body of the vessel

made of rock crystal, above which is a considerable superstructure of silver gilt in

which the ribs of the ship are indicated. At the prow and stern the bulwarks are

formed of a band of eh'gant tracery surmouuted by a cresting of leaves. The iigure-

head is a wyveru in full relief, and the keel is formed of a band of boldly modeled

leaf- work. All the lines of the construction are very graceful, and the composition

is i)leasing as well as unusual. It is said to have been the projierty of Dona .luana

la Loca, and jnobably became the property of the Cathedral as a votive otl'ering.

Another ship, of which the body is formed of a large turbo shell, is shown from

Saragossa, but this, though very quaint, and of perhaps a somewhat earlier date,

can not be compared for beauty with the ciystal ship of Toledo."

The painted enamels can not be better described than by the pen of Mr. Read:
" It is somewhat surprising to find among the ecclesiastical objects from the

various cathedrals so few painted enamels that are worthy of note. A good trip-

tych belonging to the Cathedral of Saragossa would seem to be from the hand of

Nardon Peuicaud or of his school. The central subject is of the Adoration of the

Magi, painted in the usual m^iuer, the faces somewhat round, and here and there

the small raised jewels or rosettes backed with foil. The Conde de Valencia has

also a triptych by the same artist, who seems to have been popular in Spain, to judge

by the comparative frequency of his works. Three other enamels in the collection

shown by the Conde de Valencia de Don Juan are, however, of far greater interest

and beauty. The first of these is of North Italian work of the fifteenth century, a

circular pectorial medallion, with a hinged front displaying both inside and out

scenes from the Passion paiuted in the exciuisite style characteristic of this period

and country, and of which we have a few good examples in the British Museum.

The back of this charming pendant is formed of a plate of pearl shell engraved with

the Crucifixion, and evei-y part seems in perfect preservation. The two other

enamels are of Limoges, the more iuiportant being a brilliant triptych, unsigned,

but doubtless by Leonard Limousin, the second ar. equally brilliant but small plaque

paiuted by Pierre Reymond in 1537, with the Good Shepherd giving crooks to the

shepherds, and the exhortation to the shepherds is inscribed in two panels at the

top. The triptych represents the Last Supper, and has the arms of Lorraine beneath

quarterly and an iuescutcheon of pretence of Lorraine, while on the wings are the

arms of Lorraine (on a Ijeud three alerions) and those of France, as well as a motto,

which would point to the piece having been made for a personage of distinction.

The Conde de Valencia also exhibits a large and interesting series of the small

champleve enamel plaques from horse trappings, most of which have devices of an

armorial character, both Moorish a.id Christian. These little ornaments Avere used

in all European countries in mediieval times, and a large number, such as are to be

found here, could scarcely fail to produce some iuterestiug results, if time were given

to their study
" The absence of any large number of Limoges or Italian enamels is not so surpris-

ing as the entire want of Flemish plate of the period of Charles V or earlier. There

are no doubt some ]»ieces which, on examination, would prove to be of Flemish

manufacture, but there is certainly nothing like a disjtlay of such objects, and it

seems scarcely credible that great (juantities of church plate and objects of domestic

use were not brought from Flanders, a country where art of this kind had attained

to such perfection."

Mr. Read also describes two famous historical Arab standards, which I will give

in his words

:

"The Monastery of Las Huelgas at Burgos has sent one of its greatest treasures

in the standard of the Almohade Sultan, captured by Alfonso VIII at the famous

battle of Las Navas in 1212, a wonderful specimen of .\ral) silk w caving, still pre-
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serving in many jiarts the original colors. Though much restored it still ])ossessc8

the most im|)ortant of its original features. It is covered with versos of the Koran,

the Mohammedan formula and other Arabic inscriptions. This precious relic is tra-

ditionally stated to have been given by the victorious King to the monastery which
still i)ossesses it, and it is only used in the procession of Corpus Christi. Senor Riauo

thinks it probable that 'Alfonso VIII' should be 'Alfonso XI' (1812-1350), as he con-

siders the banner to be of the fourteenth century work. An appropriate pendant to

this comes from the Cathedral of Burgos, the standard of Alfonso VIII carried at the

same battle, or, to speak more accurately, all that now renuiius of it, representing

the Crucitixion, the Virgin, and St. .John.

"An Aral) standard of similar work to the tirst belongs the Cathedral of Toledo.

This is the Bandera del Salado, made in Fez in the year 1312 A. 1>. The central

design is very original, and the combinations of colors singularly beautiful. It is

formed of sixteen crescents of gold, arranged in four lines, each having within it, in

white on a green ground, the Mohammedan formula repeated eight times, each cres-

cent containing one-half of the fomula; and around is a broad border formed by

chapters of the Koran, written in intertwined Cutic letters. The effect of the alter-

nating tints of g(dd, green, red, and white, which appear to be little affected by time,

is very rich and harmonious."

The rich armor was very striking. Among the collection was noted a comi)lete

Gothic armor of the tifteenth century. Another suit of the same century had a

helmet with a human mask. The jousting harnesses of Charles V and Philiii II,

elaborately chiseled and plated with gold, were displayed on manikins of horse and
rider. There were also a number of figures showing the equipment of the foot sol-

diers of the fourteenth to the sixteenth centuries. On the walls were helmets, tro-

phies of swords, daggers, arbalests, coats of mail, helmets, etc., disjilaying a remark-

able richness in form and ornamentations.

Senor Don Jose Estrech, of Barcelona, seut a fine series intended to show the his-

tory of arms and armor from the eighth century down to the present time.

Among other pistols, muskets, and firearms, 'chiseled, incrusted, and damaskeened,
was the pistol of Charles V, made by the famous Peter Pech.

The sword of Pizarro and of Cortes, with weapons and armor stated to be those of

the conquerors of Peru, formed an interesting group.

Several swords of Boabdil. the last Moorish King of Granada, shown are of remark-

able artistic value as well as of romantic interest. They are thus described by Mr.

C. H. Read:

"One of them has been already mentioned as coming from the Koyal Armoury
but it is plain in make, and its principal interest is its history. It is far otherwise

with the beautiful swords belonging to theMarc|ues de Vianeand the Marques Cara-

potejar, and another sword belonging to the Archa'ological Museum of Madrid,

though somewhat older, belongs to the same class. This last is made entirely of

metal, the hilt and guard being of bronze with gilt details, the blade of steel, the

total length 40 inches. The pommel is gloViular, flattened on the two faces, on each

of which is a circular medallion engraved with ornamental Cufic characters; the

grip is fusiform, engraved with circles Joined together by a single twist, and con-

taining also Cufic letters. The guard is of the peculiar form characteristic of the

Moorish swords of the late fifteenth century, viz, rounded shoulders ending on
either side of the blade in a narrow limb running parallel with it, the outer edge of

the limb curving inward to the end, where it suddenly turns outward in a hook,

the hollow formed by this curving of the limb being filled up in this case with a

plate of metal pierced with circular holes. The faces of the guard are (juite fiat,

and engraved with conjoined circles, like those on the grip, the spaces between

them being filled with engraved floral designs. The bands forming the circles are

in all cases gilt. The blade is straight and two-edged and has upon one face the

stamji of the armorer, a circle containing badly written characters which have
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uot yt't been read, Imt they are conjettiucd to be Hebrew, from the fact of the .lewa

in Si)aiu devoting themselve.s to the manufacture of arm.s. This sword came from

the Church of San Marcehi, the warrior saint, at Leon, and was there long con-

nected with him. It is l)elieved that it may have been a gift by the King Ferdi-

nand the Catholic on the translation of the body of the martyr from Africa. The

Boabdil sword of the Marques Campotejar is of the same general type, but is infi-

nitely more sumptuous in execution, and, in addition, it retains its scabbard com-

plete. The mounts, both of the sword and scabbard, are of silver gilt, embossed and

richly chased with formal floral designs of the same style as those of the ivory

casket of the Cathedral of Palencia (6((^;ra, p. 24), though, of course, the sword is of

a much later date. The mounts are further enriched with bands and medallions of

translucent cloisonne enamel, a feature which this sword has in common with that

of the Marques de Yiaue. An interesting, and to some extent peculiar-, circum-

stance connected with this sword is that, notwithstanding the pure Moorish char-

acter of its ornament, yet it would seem to have been the work of a Christian artif-

icer, woi'kiug for the Moors at Granada. The bonds of amity wliicli existed

between Boabdil and Ferdinand, for some years before the final stand made by the

Moors for the possession of Granada, would account for tlie presence in the Court

of Boabdil of Christian workmen, who doubtless succeeded in serving two masters

in different capacities. Upon the plain backs of one of the two tabs to which the

sword belt was attached is stamped, in characters of the period, the name Iran

Abad, with the pomegranate of Granada, as well as another stamp not easy to inter-

pret. This Christian stamp illustrates a remark of Senor Riano (in his introduction

to the Catalogue of Spanish Works of Art in the South Kensington Museum) : 'The

continued contact of the Christian and Mohammedauraces, notwithstanding the bar

barism of the time and the difference of creed, did not oblige them to live perpetu-

ally as euemies. This contact could not fail to influence works of art and industry,

and for this reason many archaeological objects of the Spanish Middle Ages possess

a peculiar charactei.'

"The third sword of this type and, like the last, once the property of Boalxlil, is

that belonging to the Marrjuesde Viane, who exhibits also the velvet jacket, another

sword, and a dagger, stated to have been taken from the Moorish King at his defeat

(in 1492) and given by Ferdinand the Catholic to one of the ancestors of the present

owner. One of these is the most perfect example in the exhibition of the refine-

ment and richness of effect of which Arab art is capable. It combines the highest

eft'orts of the enameler, the carver, and the goldsmith, and doubtless the blade is of

corresponding quality, and in every part it is well preserved. The actual grip is

of ivory, the rest of the hilt is of gold, entirely covered with granular work and

filigree, in which are set at intervals eight pointed and cruciform panels of translu-

cent cloisonne enamel. The ivory grip is deeply carved with geometrical designs

forming panels of various shapes, filled with Arabic inscriptions alluding to the

weapon, and ornamental leaves and other devices, and where the ivory joins the

metal are two broad bands of cloisonne enamel (the cloisons being here, as upon

other parts of the mounting, of gold) composed of scroll work of the greatest beauty,

interrupted by shaped panels containing Arabic inscriptions, among which might

be expected the name of the artist, but this nowhere appears. The pommel is

spherical, but at the upper end is prolonged as a straight point, and is entirely

covered with the granular work and enameled panels mentioned above. This

granular goldsmith's work is of the samc^ style as that of the bands of the Persian

casket from the Cathedral of Saragossa and might in fact be the work of the same

artist. The ground is filled with minute ])cllet3 of gold, through which run lines

of Arabic inscriptions, outlined in flat gold wire, thus leaving the interior of each

letter empty. The enameled crosses upon the ])ommel are changed into a diflerent

form by the exigencies of the shape of the iiommel, the artist finding it ni'cessary

to reduce the four limbs of the cross tt) three, and the corresponding outlines of the
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eight iioiuted panels are iiigouioiisly altereil aud adai)ted to tliesaiiu; end. The sur-

face of the guard is ornamented witli similar work, and it is only necessary to meu-
tion that thetvo ends running parallel with the hlade terminate in tlie heads of

monsters, from each of which springs an elegant openwork border of sjiiral scrolls,

enameled in white and other colors. The bhide is straight, aud has the stamp of

the armorer upon one side. The sheath is of red leather, though very little of this

foundation is visible, as one-half of its length is hidden by mounts matching those

of the sword itself, and these fit into each other so closely that when the sword is

in the scabbard it is impossible to distinguish where the guard ends and the scab-

bard mounts begin. This sword is described, and the inscriptions are given, by
Senor Kiano, p. 84.

"The enameled details upon this sword are of jteculiar interest, not only for

their intrinsic merits, which are very great, but also as serving to decide the origin

of the beautiful stirrups in the Forman collection. These stirrups were exhibiteil

before the Society of Antiiiuities of London, and are described in their proceedings

(Vol. XIV, 169). It is sufficient here to say that they are of Moorish form, (»f iron,

plated with silver, which is engraved with Oriental designs, while upon the sides

are semicircular plates of silver with nielloed designs somewhat in the style of

the arabesciues of Aldegrever. Around these are borders of cloisonne enamel on gold,

in style and execution so like the sword just described that there can be little ques-

tion as to their common origin, though it is probable that the sword is earlier in

date by perhaps a quarter of a century. The niello plates of the stirrups also

could very well be of a Spanish make, as the use of the niello is not uucommon, both

in Moorish and Christian work of medieval and later times. An example of this is

near at hand, in the second sword shown by the Marques de Viane. This is more a

weapon for use than for parade, and is a simple form, Ijy no means beautiful, though
the details are planned and carried out with the greatest skill. Like the other, it

has a straight blade, apparently also of Christian make, or at least not Moorish; the

handle is entirely of ivory, the grip cylindrical, with a thicker cylinder above and
below, and forming the pommel, being slightly curved inward at the sides. The
whole handle is engraved with beautiful scroll work, brought into relief by an

inlay of black substance, probably akin to niello, and upon the sides of the pommel
is the shield of arms of the kings of Granada, as seen upon the azulejos of the

Alhambra. The scabbard is in keeping with the modesty of the sword, being a

plain leather sheath, tooled like a bookbinding with a scale pattern, aud having a

silver mount and chape, the former engraved and nielloed with Arabic inscriptions

and the shield of Granada, and the chape engraved in a similar manner. The con-

trast between this simple and useful weapon and the gorgeous blade shown beside

it is most remarkable and instructive, aud the fortunate owners of them botb may
be congratulated on the possession of hereditary treasuresof a kind aud quality but

seldom seen.

" There now remains to notice the collections of pottery, whicli are contined almost

entirely to the lustered wares so well known and so highly appreciated all over the

world for their decorative ([ualities. Before describing tiiese, however, it is desirable

to allude to an altogether unexpected, though by no means unimportant, exhibit of
mosque lamps of ])ottery and glass sent by the Imperial Ottoman Museum at Con-
stantinople. 01 the jjottery lamps the most curious, though the least ornamental, is

one with two rows of handles, covered with oil gilding, and decorated only with two
narrow bands of inscription in blue, the rest of the surface being plain white; prob-

ably a product of the potteries either at Cairo or Damascus. Far more beautiful,

and of unusually large size, are two richly-colored lamps of Khodian ware, with
bosses round the lower part filled with elegant arabesque designs, the rest of the

surface covered with inscriptions and ornament. The red and turiiuoise colors are

of unusual brilliancy, and the execution of the ornament, as well as the outlines of

the lami)s themselves, leave nothing to be desired. Four small lamps, painted entirely
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ill ]>;»1(' lilno, tlion^li neither so unusual nor so immediately attractive, are fine speci-

mens of their kind. Their princii'al decoration consists of bands of ornamental

Cufic, the spaces between V)eing filled with delicately penciled devices that recall

the illuminated Persian manuscripts of the fifteenth century. The glass lamps seem

to be of Venetian manufacture, and probably of the fifteenth or early sixteenth cen-

tury. They are all of lace glass of various patterns, somewhat coarse in make, and

they preserve the usual form of the mosque lamp. In addition to these there are

two trumpet-shaped lamps of the same kind of glass, which have been used either

as the oil receptacle of a pottery lamp or perhaps independently, as they would be

too large for any but the largest size of lamp. Some of these Venetian lamps have

been thought by their Mussulman owners to be too simple iu style, and accordingly

they have been painted with tiowiug scrolls in gold, which gives them rather a tawdry

appearance.
" Of Spanish wares the only collections of any note are those of the Conde de

Valencia de Don Juan, Senor Don Guillermo de Osma, and of the Archieological

Museum of Madrid. Unfortunately the latter collection must be dismissed with but

little notice, for the objects were arranged iu panels upon the walls of the room,

reaching to the ceiling, and it was therefore barely possible to see them, and quite

out of the question to examine any of them closely. One of the plates is said to

have an Arabic word upon it, a most unusual thing, but as it was at least 12

feet from the floor it was not possible to verify this statement, which has already

been doubted. Among the objects nearer at hand was, however, one of the famous

Alhambra vases, a fine specimen standing more than 4 feet high, but unfortunately

wanting one of its handles. It is decorated in yellow or pale blue, with a profusion

of arabesque designs and inscriptions, one of the latter referring to its use as a

water jar. This vase came from the jiarish church of Hernos (Jaen), w^here it was

used as a holy-water vessel. A similar story is told of an equally fine vase, now in

the museum at Palermo. Another jar of Toledan make is interesting as bearing the

name of the maker. It is an oviform vessel of common clay, nearly 3 feet in height,

nnglazed, and with two projecting ears or handles on the shoulders. The ornament

consists of imjjressions from oblong stamps, with animals, monsters, etc. Near the

neck are impressed three stamps inscribed iu black letter en toled me feci dj perez.

This dates probably from the sixteenth century.

"The collections of the Conde de Valencia and Senor de Osma areshown together,

and comprise a superb series of the lustered wares of the various Spanish factories,

a numlter of tiles, interesting for their devices as well as for the technical processes

of their manufacture, and a large and unique series of a curious ware believed to

have been made in Andalusia in the fifteenth and sixteenth centuries, but of which

the history is at ]iresent somewhat uncertain. Among the lustered wares the most

remarkable pieces are two dishes painted in blue and luster, with figures in fantastic

costumes of the fifteenth century, one of the dishes representing a fishing scene, car-

ried around the dish in a quaint fashion. T\yo covered bowls are also worthy of

remark, both from their rarity and the originality of their design, the covers being of

the same shape as the bowls, but somewhat larger in the mouth, and when placed

together the form is that of a barrel with narrow ends. Many other pieces of this

beautiful series deserve mention, if space permitted. The Andalusian ware, how-

ever, is less known, and therefore deserves more particular notice. Though it can

scarcely be said to possess so great a charm as the lustered wares, yet it has an origi-

nality and vigor which is rarely found in any but the earliest productions of Valen-

cia and Malaga. It recalls in appearance the Italian sgratfiato wares, though the

proc( ss of manufacture is of quite a different character. The method employed is,

however, not quite clear, but seems to have been to draw the outlines of the design

in some substance which was thrown off in the furnace, leaving little or no trace of

its presence, but which, before the firing, ])()ssessed an antipathy to the colored

glaze used to fill up the design, so that these glazes could be applied close up to the
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edge of the outliiios without in any in.stauce imi)inging npon them. In no case is

the clearness of the outline interfered with, thougli it is rare to find an instance of

the glaze being otherwise than close to its edge. The glazes are thick and heavy,

probably with a base of tin, and the colors used are rich and full—amber, green,

slaty blue, yellow, and manganese. The collection comjirises five large dishes,

twenty-four small, an oviform vase, two large panels with the arms of Castile-Leon

and Aragon-Sicily, as well as tiles. The designs of the dishes are vigorously, if

somewhat coarsely drawn, and include a head of a young man in the costume of the

late fifteenth century, a deer and other animals, heraldic lions, and motives derived

from plants and trees. Some of the tiles have inscriptions in black letter, and the

oviform vase bears the legend, ^fj€l rosado coad (Honey of roses). It may be of inter-

est to mention that this ware is being imitated in Spain at the present time, and a

good many examples of these imitations are to be found in the 8h()}>s in Madrid;

and though the character of the work lends itselfeasily to imitation, there are essen-

tial ditlerences between the old and the new."

There were few musical instruments. Two organs of Charles V, shown for their

artistic cases; a Moorish rebeek of four strings, and a clavichord may be mentioned.

The latter is one of the most curious musical instruments belonging to the history

of music in the seventeenth century. The instrument exhibited is said to have been

made in 1625 by Fraz Raymundo Truchado. I heard several performances upon this

instrument and found the music not unpleasing.

Of music books there was a great uuniber, the ponderous illuminated missals of

the Escorial and other cathedrals forming an attractive exhibit. . A MSS. of the

thirteenth century, entitled "Himnos Religiosos,'' is interesting as showing early

part music. The MSS. is preserved in the National Library. Another folio in vellum

from the Cathedral of Tuy contains the psalms of St. Augustine, with the first page

of ancient music without the pentagram ( Sin penta(irama).

There were in the exposition numerous documents relating to the history of the

discovery of America, consisting of letters, charts, books, etc. The Papal exhibit

contained two famous charts on vellum of the Old and New Worlds, made in the

third decade of the sixteenth century. The better preserved map measures 85 centi-

meters in height and 2.09 meters in width. It bears the inscription :
" Carta Vniver-

sal en que se contiene todo lo que del mundo se ha descuhierto fasta ayova, hizola Diego

Bibera, cosmographo de Su Majestad, ano de 1529, en Serilla. La qual se devide en dos

partes cotiforme la capitulacion que hicieron Jos Catholicos Ecyes de Espaiia e el Bey Juan

de Fortogual en Tordesillas, ano de 1494.'' On either side of the line showing the

division of the New World between Spain and Portugal are the banners of these

countries. In Peru the concjucst had extended to Sierra Morcna, on whose southern

border is written in red ink the name of the last peo]iIe then known, Chincax Cibad

—

that is, the city of Chincha, founded by Almagro.

The other chart is perhai>s older. It bears the famous line of Alexander VI. It

shows the plan of the City of Mexico and the illuminated portraits of Montezuma,

Atahualpa, and Prestcr John, of the Indias.

The National Library exhibited 1.50 manuscripts comprising Greek, Persian,

Hebrew, and Arab codices, bililes, liturgical, and devotional works; works on

science, art, history, geograjjhy, literature, and the theater, autographs and codices

notable for the importance of the text, binding, ornamentation, etc.

Among the Hebrew manuscripts is an interesting Book of Esther, which the Jews

read on feast days. It is a roll of parchment 3.50 meters long and 29 centimeters

wide, dating from the beginning of the fourteenth century, written in 24 columns of

22 lines each.

Among the numerous Arabic manuscripts was the book of Alfarabi, entitled

"Music," which explains the beginning of music, voices, tones, and instruments. It

contains drawings of instruments and figures of music. This remarkable codex of

the fourteenth century is the best of the three existing in Europe, one being in the

Ambrosiana at Milan and the other in Leiden.
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The lirst etlitiou of the i)olygh)t bible of Cardinal Cisneros dated 1514-1517 and

the only eojiy of the tirst edition of Don Quijote were shown.

A few Jewish relies of interest were displayed. One of these was a i)reciou8 frag-

ment of a roll of the Thorah or Hebrew Pentateiicli of the fonrteenth century, which

no doubt belonged to an ancient Spanish synagogue. The fragment contains the

last chapters of the Book of Leviticus and the first chapters of Numbers. Another

book from the t'athedral of Toledo, written in rabbinical characters, had ''?! hojnn

de arhol Uamado Parra van ensarfadas en nna euerda."

There was an astrolabe of burnished bronze made by Philip II in the sixteenth

century, as the inscription shows.

There was a beautiful mosque lamj) from the Alhambra, composed of four parts,

the upper formed by four apples in delicate openwork combining the motto of the

Al-Ahmares; the second below a kind of pyramidal cliimney, each face of hne,

engraved fretwork ; the third section is a large screen composed of four wings fretted

and engravotl with the Al-Ahmares motto in African characters; the fourth section

is fnnncl-sliajjed, having attached eight fretwork arms. Tliis lamji was ordered by

the Sultan Mohammed III of Granada in the year 705 of the Hcgira, 1305 A. 1).

From the same city is an oil holder covered with very delicate work with enamel

inscriptions in gold of the purest Grenadine handicraft. It dates from the fourteenth

century. The pieces just described belong to the National Archieological Mnseum
of Spain.

From Leon were shown two torch holders of four lights. They are formed of a

disk of plate iron with fretted ogival ornamentation. In the center of the disk the

sockets to remove tlie links are grouped. These date from the fifteenth to the six-

teenth centuries.

The Escorial sent a very beautiful lamp of bronze and coral of the seventeenth

century.

Mention may be made of the unique series of royal, ecclesiastical, and munici})al

seals of wax and lead, the jewelry and miniatures and the largo collection of artistic

ironwork for which Spain is so famous.

The naval and military museums made an important chronological exhibit of their

respective subjects.

THE world's COLUMBIAN EXPOSITION.

At the begiuiiiiig of the fiscal year, preparations lor tlie World's

Fair had been iu active progress for fifteen months, and many of the

exhibits liad been completed, monnted, ])rovided with labels, and were

being packed. ]Much progress had also been made in the construction

of cases, and the taxidermists had finished a number of the most

important groui)S of animals.

Uncertainty as to the amount of money which would ultimately be

appropriated by Congress for our exhibit, and similar uncertainty as

to the amount of space which would finally be available in the Govern-

ment building, the dimensions of which had already been much con-

tracted from those propo.sed iu the original plan, owing to the costli-

ness of building in Chicago, made it impossible as yet to decide exactly

what would be sent. Indeed, the indefinite manner in which the

appropriations were made was a cause of great embarrassment, since

no positive plans could l)e made, and work, which otherwise (;ould have

been done deliberately and at moderate expense, was delayed until the

last moment, to be finished in haste and at greater cost.
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After the adjounimeut of Congress in Auiiiist. the character of the

exhibit was linally decided upon, and as 80011 as the (xovcnnnent l>iiihl-

iiig- had been completed and the space alh)tted, tlie plans for installa-

tion were made. It was not until December, however, that the build-

inu' was so farcompletc<l that the space could be studied with reference

to the linal arraiiiicnient of the collections.

The work of shipping began in February, and continued until late

iu April, when the last cars were loaded. Twenty-five carloads in all

were sent, among the last being the collections returned from the exliibi-

tion at Madrid. The total number of boxes was 1,305, aggregating 145

tons, or more than a quarter of a million pounds.

The amount of space finally occupied by the Institution was 21,'J50

square feet, of which 5.875 feet were set apart for main isles or thor-

oughfares. This was much less than had originally been planned for,

and necessitated the omission of many objects and the too great crowd-

ing of others. The work of installation was begun in ]March, at which
time ^Ir. Earll, the special agent in charge of the exhibit, Avent to

Chicago to remain through the Exposition. Sixteen expert mechanics
and pre])arators went from the Museum in March, and about twenty
additional mechanics and laborers were constantly employed iu Chicago
from that time until the installation was completed. Early in April a
number of the curators went on to superintend the arrangement of

then- resi^ective exhibits.

Notwithstanding the delays of the railroads, many of our cars having
been three weeks on the way, the exceedingly inclement weather, which
caused nuich sickness in the force, and the unfinished state of the

building, and the sliowers of rain and snow which found their way
through the roof upon the specimens as they were being unpacked and
upon the polished wood and glass of the cases, the installation was
practically ended before the opening of the Exposition, and at the

time when the doors were thrown open there was every appearance of

completion, although, owing to the causes already mentioned, a con-

siderable annumt of work had to be done in May.
At the end of the fiscal year the Exposition had run (uily one-tliird

of its course, but the throngs of visitors* and the appreciative com-
ments of those qualified to Judge of the merits of tiie exhibition indi-

cate that notwithstanding tlie many dilfirnlties which it lias been nec-

essary to face the participation of the Iustituti(»n in the Exposition is

a successful one.

The character of the collections sent is discussed very fully in the

review of the work of the scientific departments of the Museum. The
description of the exhibit as a whole will be deferred until after the

cU)se of the Exposition.

* "The popularity of the Smithsonian exhibit may be ganged by the difficulty that
a visitor experieuf-es iu forcing bis way tiirougb the almost immuvablc crowd." F. A.
IjATHKh, iu Xatural Siicncc, Loudon, 18it;>.
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The exhibits of the Siuithsoiiiau Institution were designedly selected

so as to supplement and be supplemented by those displayed elsewhere

in Jackson Park. It was our purpose to avoid all riv^alry, and, so far

as could be done without disobeying the implied requirement of the law,

that the exhibits should illustrate all the functions of Government
institutions, to show nothing which would be shown well by others.

In consequence, our exhibits can not well be considered except iu

connection with tlie others of a similar character. This has been well

done by Mr. William H. Dall, in a series of three letters on "Science

at the Fair," published by the IS'ew York Nation, as being the result

of a careful review by an unbiased observer and the only really careful

report of the kind which has been made.*

The accompanying diagram of tlie floor space of the Government
building shows in a general way the assignment of our space and its

relation to that occupied by the other Departments of the Government.

(PI. 56).

The exhibit of the Government was made under the direction of a

board of control and management, appointed by the President in

accordance with an "Act providing for the celebration of the four

hundredth anniversary of the discovery of America by Christopher

Columbus," etc., approved April 25, 1890. t This board was composed

of one member representing each Department. At the beginning of

the Exposition the board was composed of the original appointees, as

follows: Sevellon A. Brown, whief clerk, Depai'tment of State; A. B.

Nettleton, Assistant Secretary, Treasury Department ; Maj. Clifton

Comly, U. S. A., War Department; Commodore K. W. Meade, U. S.

N., Navy Department; A. D. Hazen, Third Assistant Postmaster-

General, Post-Oftice Department; H.A.Taylor, Commissioner of Rail-

roads, Department of the Interior ; E. C. Foster, General Agent,

Department of Justice; Edwin Willits, Assistant Secretary, Depart-

ment o fAgriculture ; J. W. Collins, Assistant, U. S. Fish Commission,

and G. Brown Goode, Assistant Secretary, Smithsonian Institution;

but shortly after the opening of the Exposition Mr. W. E. Curtis

became the representative of the Department of State, Mr, F. A.

Stocks of the Treasury, Prof. F. W. Clarke of the Interior, and Dr.

Tarleton H. Bean of the Fish Commission.

The functions and responsibilities of this board were very different

from those of the boards previously charged by Congress with the

preparation of Government exhibits, and it remains to be seen whether

the change is altogether advantageous, either iu the matter of efticiency

or economy. In previous exhibitions the representative of each

Department has been looked upon as the representative of its otticial

head, and the Government exhibit has been an assemblage of indi-

"Dall, W. H. The Cohimbus Exposition!—Science. The Nation, Sept. 14, 21, 28,

1893.—(Nos. vii-rx of Thv Nation series of letters.)

t See Appendix ix.
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vidiial exhibits, each illustiatiuu', under the control of the Department
itself, its functions and administrative methods.

The Chicago board, apparently rather through the decisions of the

Treasury Department tlian by reason of the intent of the law, has been

forced into (piite another position, lender tlie provision of section 18,

which subjects the ''itemized accounts and vouchers" to the approval

of the Secretary of the Treasury, jurisdiction in detail over the affairs

of the board was assumed by officials of that Department, and their

rulings have formed, of necessity, the dominant standard of judgment.

l>y virtue of an early ruling based u])on the provision of section 10,

which empowers the heads «»f the I'^xecutive Departments and the

directors of the Smithsonian Institution and National Museum, and of

the U. S. Fish Commission, to designate the articles which should com-

pose the contributions of their respective branches, the initiative in

respect to each article exhibited was vested in the heads of the

branches. The jjower of final approval was retained in the Treasury,

the board of management serving as an intermediary between the two
authorities.

It is held by the Treasury that the board as a whole is responsible

for the exhibit as a whole, and that the relation of the heads of the

Executive Departments to the board and to their own individual repre-

sentatives is advisory rather than supervisory. The tendency of this

is to place the members of the board at times in embarrassing positions,

and in at least one instance has resulte<l in a complete alienation of the

Exposition work of a department from the Department itself, and an
open hostility betweeii the head -of the Department and his representa-

tive. Notliing could be more unfortunate, and nothing could more
thoroughly prevent the preparation of an exhibit which would l>e

thoroughly representative.

In connection with this policy has grown up also a disposition on the

j)art of certain elements of the board organization to criticise the con-

duct of the re[)resentatives of the Departments, and to attempt to

control their action under the plea of " securing harmony and prevent-

ing duplication." The outcome has been far from satisfactory, when
contrasted with tlie direc% business-like, and less complicated methods
followed by previous boards of maimgement.
The appropriation of an aggregate sum by Congress, instead of a

special appropriation to each Department, has also heen a cause of

embarrassment. It is (piite imi)ossible for ten men, representing ten

distinct interests, to divide such a sum among themselves equitably

and to the satisfaction of all. Still more perplexing, especially in the

early days of the prei)aration for the Exi)Ositiou, were the joint claims

upon the same appropriation of the Government board of management
and of the National Commission. This was fcutunately settled by
Congress in 1S1>1, but the un<'ertainty as to the amount of money avail-

able during the first year of preparation was not the least serious of
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the many obstacles to effectiv^e work at the most impoitaiit period of

exhibition work—the beginning.

It shonld also be said that the establishment of a board with inde-

pendent fnnctions and a separate legal status seems likely to prove a

source of expense for general purposes, far greater in proportion than

has been found necessary in other exhibitions.

In addition to the •s4:0(),()0() appropriated for the building, the aggre-

gate of the allotments for the use of the Government board was

$1>41),000, (»f wliich amount .") per cent, or $47,450, were set apart for the

general expenses of the board of management, the remainder being

allotted among the several Departments. Tlie amount available for the

use of the Smithsonian exhibit, after deducting the 5 per cent con-

tribute<l toward the expenses of the board, was sl.>.3,S07.50.

By the pn (visions of a joint resolution approved March 3, 1803,* the

secretary of the Smithsonian Institution was authorized to prepare

and send for exhibition in the Woman's building any articles from the

Museum illustrative of the life and development of tlie industries of

women. In accordance with this authorization, a special exhibit was

prepared and installed in the Woman's building under the direc^tion of

Prof. Mason. The character of this exhibit is described in the discus-

sion of his department.

The original model of the colossal statue of Leif Erikson (the prop-

erty of the city of Boston), which had been presented to the National

Museum by the sculptor. Miss Anne Whitney, was also installed in the

Woman's building at the request of the Board of Lady Managers, as

well as a collection illustrating the history of lacemaking, prepared by

Dr. Thomas Wilson.

Very many requests were made by the authorities of the Exposition

and by exhibitors for the loan of objects from the Museum, to be exhib-

ited elsewhere than in the Government building, but these were with-

out exception refused, on the ground that the Government had already

provided for the exhibition of such objects as could be sent from Wash-

ington in a special building which was more nearly fireproof than any

other on the grounds, and that there was no legal authority for alk)w-

ing the Museum material belDUging to the Government to pass out of

the custody of its officials. This limitation did not, of course, apply

to tlie Government building. Si)ecimens were lent to almost every

department of the Government, especially to the Fish Commission, the

Patent Ofiicc, the (geological Survey, the War Dej^artment, the Dej^art

ment of xVgriculture, and the Treasury Department. Certain historical

objects were also placed in the Convent of La Ivabida, which was rec-

ognized as a Government building, forming part of the exhibit of the

Department of State.

It was perha])s regarded as a hardship by the officials in charge of

the Anthropological building that material should not have been sent

from the Government collections to swell the very interesting miscella-

" See A]»])enflix i\.
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neons display of ethuological objects wliicli were gathered there, but

settin<i- aside tlie question of lack of legal authority, this building was
especially open to the objection of not being fireproof. Everything

l)ossible was done, however, to avoid interference with this department,

by refraining from exhibiting in the (rovernment building objects of a

kind similar to those which we were informed would be shown by the

Exposition authorities.

The ethnological and arclia'ological collecticnis in the iSmithsonian

space were the joint exhibit of the Museum and the Bureau of Ethnol-

ogy, and too jnnch can not be said of the enthusiastic work of Maj.

Powell and the otlicers of the bureau in the development of this por-

tion of the display, and especially in the preparation of the group of

costumed figures of the aborigines of Xorth America.

In addition to the exhibits sent from the Museum and the Bureau of

Ethnology, a special alcove was devoted to the exhibit of the Smith-

sonian Institution and its methods of work. Here were shown photo-

graphs of the Smithsonian and Museum buildings; portraits of the

three secretaries—Joseph Henry (1840-1878), Spencer Fullerton Baird

(1878-1887), and Sanmel Pierpont Langley; the publications of the

Smithsonian Institution, including the Annual Reports, the Smithsonian

Contributions to Knowledge, the Miscellaneous Collections, the Eeports

of the National Museum, together with the Proceedings and Bulletins;

publications of the Bureau of Ethnology; the publications of the

National Academy of Sciences; the Reports of the American Historical

Association (affiliated with the Institution), and the reports of the

various scientific expeditions which have been conducted under the

direction of the Institution. There was also a screen of photographs

illustrating the discoveries of Prof. Henry, including those which led

to the invention of the electric telegraph.

It had been intended to publish a series of popular handbooks
explaining the various collections exhibited, and also illustrated pam-
phlets in regard to the Smithsonian Institution and the Museum, but

the regulations issued by the local directory governing the distribution

of books and catalogues were found to be so oi)pressive that this was
abandoned, although nutch work had been done in the preparation of

this feature of the exhibition.

By the action of the Local Directory of the Exposition the whole
matter of catalogues and illustrative literature was placed in the hands
of a single firm of printers, Avho were unwilling to print anything with-

out a guaranty that their sales should considerably exceed the cost of

printing, and who refused to allow other publishers to enter the field.

This illiberal i)olicy undoubtedly reduced very largelj^ the extent of

the literature which usually grows out of such expositions, and is not

only its chief educational agency, but one of its most important ])er-

manent results, and it is to l)e hoi)ed that no future exhibition will be
led into a similar error.

H. Mis. 184. i)t.
1' 8
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Ackuowletlgmeiit sliould be made for assistance rendered by a num-

ber of friends of the Institution, wiio by tlieir advice and cooperation, or

by the loan of objects for exliibition, contributed materially to the

success of tlie occasion.

]\Ir. Geor.iie F. Ivunz assisted by his advice in the forming;- of the

collection of gems and aninuil products, and lent from his private col-

lection a number of Russian eikons. shown in the collection of reli-

gious ceremonial objects.

Tiftany & Co., of New York, lent an extensive collection of leathers,

prepared from the skins of animals not ordinarily used in the arts,

which was displayed among the animal products, and, as has always

been our experience on occasions of exhibits, exhibited a spirit of gen-

uine interest in the work

Dr. Marcus Benjamin, of Xew York, lent his collection of portraits

and autographs of the members of the National Academy of Sciences,

and Mr. Albert Rosenthal assisted in the formation of the collection of

American historical portraits.

Walter H. Harris, esq., ex-sheriff of London, and one of the Koyal

Conunissiouers from Great Britain, lent his unique collection of British

war models.

Mr. Hieromich Shugio lent a number of Japanese porcelains and

arranged the synoptical collection showing the history of the ceramic

art in Japan.

Mr. Fritz Kaldenberg, of New Y'ork, lent his collection of carved

and tinted ivories, and in other ways helped to build up the collection

of animal products. Mr. Sulzberger, of Philadelphia, and ]\Ir. Hadji

Ephraim Benguiat, of Boston, aided materially by loans from his private

collection to the collection of religious ceremonials.

Acknowledgment is also due to the officials of the exposition in

general, and especially to Mr. (xcorge It. Davis, Director General; to

Mr. Lyman J. Gage and Mr. AVilliam T. Baker, during their terms of

presidency of the Board of Directors; to Mr. J. \V. Ellsworth, a mem-
ber of the board; Mr. r)eiijamin Butterworth, the lirst secretary of the

board, and to his successor, Mr. II. O. Edmunds; to Mr. Frank 1). Mil-

let, director of decorations, and to Mr. W. H. Holcombe, general man-

ager of transp(n'tation, for nniiierous courtesies.

To the members of the Government board the statt" of the Institntion

were indebted for many acts of courtesies.

^Ir. ^Villianl K. Cnrtis, aschief of the Bureau of American lvei)nblics,

and subsequently as a member of the board, was especially helpful.



IV.—REVIE^A^ OF THE WORK OF THE SCIENTIFIC
DEPARTMENTS, INCLUDING THEIR PARTICIPATION
IN THE WORLD'S COLUMBIAN EXHIBITION.

DEPARTMENT OF ART« AND INDUSTRIES.

The Department of Arts and Industries was the immediate and
necessary outgrowth of the erection in 1881 of the new building intended

to receive the collections presented by foreign governments to the

United States at the Centennial Exposition. ]\Iost of these collections

could not with propriety be merged with any already in the custody

of the Institution, since tliey were neither geological, biological, nor in

a strict sense anthropological.

This new department was therefore formed, which was intended to

include all the collections illustrating the utilization of the earth and
its products by man, and the history and method of arts and industries

within historic times. At first all the anthropological collections

except those classed as prehistoric were administered by this depart-

ment, but experience taught that there are large classes of objects

which can be best exhibited and studied when arranged ethnically,

and so in 1884 the Department of Ethnology was established.

The distinction between these two departments is not easy to define,

and is really not very strictly observed, and will perhaps in time disap-

pear. There are, however, certain classes of objects which either for

effective installation or for convenience it has been found better to

arrange with reference to form rather than race. These are as a rule

those in which the arts of civilized man are predominant, and which
possess some special interest when arranged in progressive, or, as they
are sometimes in (piesti(mable propriety called, ''evolutionary" series.

Among these are such collections as those of musical instruments, land
transportation, the models of boats and vessels, and the fishery appli-

ances.

Closely allied to some of these is another group of collections, pro-

perly technological, in which the idea of materials, and tools and i)roc-

esses of manufacture, together with the products of the processes, are
the most prominent.

It was atone time intended to develop this part of the Museum to

such an extent that every product of the earth useful to man—mineral,
vegetal, and animal—should be shown, in its natural condition and in

the various stages through which it may pass, in preparation by man
for his own use, together with the tools employed and illustrations of

processes. This project has not yet been fully realized, chiefiv through
115
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lack of room, thoujih also because of practical difticulties of arrange-

ment and installation. It lias not been abandoned, bowever, and the

Museum possesses the materials for an extensive technological disi^hiy.

In the meantime the specimens of this class derived from the min-

eral kingdom are incorporated with the geological collections, those

from the vegetable kingdom with the textile, materia medica, and food

and forestry collections, besides a great mass now in storage, while

those from the animal kingdom, with the exception of what are

arranged Avith the textiles, medicines, foods, and fishery collections,

are brought together in the animal products collection.

It is still an open question whether technological material is not

more useful and instructive, distributed among tbe scientific depart-

ments, than set aside in a special series. At the present time, this is

the only practicable plan. If it were x>ossible to employ a special staff

of technological curators, trained to appreciate and to keep abreast of

the mechanical and chemical processes of modern industrial arts and
manufactures, and the arts of design connected with their develop-

ment, the case would be difterent.

When the need shall be felt for a technological museum in Washing-

ton, one of the best in the world can be erected upon existing founda-

tions, with comparatively slight expense and in a very short time.

In addition to those mentioned, there are certain other collections

which are still assigned to the Department of Arts and Industries,

which it would be ditficult to place elsewhere—those composed of objects

made by civilized man, in which the idea of beauty predominates over

that of utility. Here belong porcelains, pottery, bronzes, enamels,

lacquer, laces and tapestries, musical instruments ; in jiart, costumes and

their accessories, and the collections illustrating the graphic arts.

Such objects are often arranged in art museums, but may with equal

propriety remain in contiguity with ethnological collections, with which

they have innumerable points of contact. Indeed the separation of

the aesthetic from the industrial and ethnical series is, in the case of

aesthetic races like those of eastern Asia, merelj' arbitrary and a mat-

ter of convenience.

We value the speciuieus iu an ethuological mnsenm (writes Mr. C.F.Binns) because

they reveal to us the mauuers and customs of a bygoue age. We regard them as steps

in education, as stages iu the evolution of a people, but the moment that a woik can

be judged as artistic we remove it from the Dei>artment of Ethnography and ])hice

it upon a phvtform with the art work of all ages and all nations, to stand or fall by

another criterion."*

This is a fair statement of the in'actice of most museum workers.

Whetheritisentireh' justifiable, either on scientific or a'sthetic grounds,

or is absolutely fair and advantageous, is a difiicult question, which

deserves full consideration.

I

*BiNNS, Charles F. : The Elements of Beauty in Ceramics. Journal of the Societff

of ArU, XLii, 409. Ai)ril 6. 1804.
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In addition to all these, there are the collections whose interest is

chieriy historical—personal relics, national relics, portraits, autographs,

coins, medals, memorials of past periods in the history of our own and
allied races. These stand in a i;roup by themselves, and are in popu-

lar estimation more interestiuj;' than anything- else that can be shown,

and their influence upon the people who see them is not to be under-

valued. They are surely not without instruction, and beyond this, tend

to the development of lofty and ennobling sentiments.

In the report for this year, the various collections assigned to the

Department of Arts and Industries, except those which are under the

control of a special curator, will be referred to only in rapid review.

Fisheries collection.—The fishery hall has been almost dismantled by
the withdrawal of material to form part of the exhibition of the Fish

Commission in Chicago. The attention of Capt. Collins, the curator,

has been for two or three j'ears devoted to other things, and few addi-

tions have been made to the collection.

The collection of naval models.—This, too, has been drawn upon

largely for the exhibit of the Fish Commission at the World's Fair,

many of the models of American fishing vessels having been withdrawn

to be combined with a large number of additional models which have

been constructed by the Commission. The entire series will be returned

at the close of the Exposition.

The general collection of models is one of the most extensive in the

world, embracing, as it does, a very large number of boats of savage

and semicivilized races, and material for a very full exposition of the

vessels of America. The models of modern steamships and vessels of

war are very few, and no attempt will be made to extend the collection

in this direction until there is more space. Three times the amount of

exhibition room now available is desirable for the proper display of this

collection. Among the interesting additions have been models of the

historic ships Sally Constant and the MayHoicer, prepared by the

National Museum for Chicago, and exhil)ited in connection witli the

historical relics.

The animal products collection.—This collection, already referred to

as forming an important part of the technological material belonging

to the ^luseum, was transported to Chicago in its entirety and was

greatly enlarged. Much attention has been given to developing a collec-

tion illustrating the races of domesticated aninmis, and a specially good

series of the breeds of domestic birds has been gathered. To secure

the domesticated mammals is a more difficult matter, attended with

great expense and delay. Even this would have been carried much
further in Chicagobiit for obstacles interposed by the accounting officers

of the Treasury, who objected to the payment of v(mchers for the pur-

chase of foreign material.

An extensive exliibit selected from this collection was sent to Chicago.

This exhibit is intended to illustrate the utilization of the various ])arts
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of tbe different animals and the uses of substances derived from tlie

animal kingdom in the arts and industries. It includes the following:

Colle<'ti()ns showing the utilization of hair, wool, bristles, etc.

Feathers, (inills, and their uses.

Fish scales and articles made from tluiii.

Tortoise shell and its manufactur<'.

Furs of various kinds.

Collection of leathers (including a loan collection of rare leathers belonging to

Titfany A- Co., New York).

Horns and antlers and articles made from them.

Hoofs and chaws.

Teeth of various kinds and collections illustrating the uses of different kinds of

ivory.

Whalebone and its utilization.

Bone and objects made from same.

Shell, coral, and objects made from same.

Intestines and their utilization.

The collection of animal i)roducts is now fully equal to that in any

other nuiseum, not excepting the Bethnal Green Museum in London,

which grew out of the London exhibitions of 1851 and 1862, and was

classihed and labeled under the direction of Dr. Edward Lankester,

With proper spa^e for exhibition, extensive enough to allow the addi-

tion of a series of the modern manufiictured i)roducts, this collection

would have great interest and educational value.

The collection of fibers and textiles.—This collection, which is tolera.

bly complete, is being temporarily withdrawn from exhibition, in order

to relieve the crowded condition of the budding. The specimens are

all admirably mounted and well labeled, and can, if necessary, within

a week's time, be again displayed. Like the collection of animal prod-

ucts, it possesses much educational interest and is very attractive to

visitors.

The collect io7i of foods.—This collection, for whicli tliere is a great

amonntof material on hand, has never been developed for lack of room.

It is especially rich in the food sul)stances of the North American abo-

rigines and of the Orient. A single group of objects from this collec-

tion was sent to the World's Fair. This included the cases representing

the composition of the hunuin body, the elements and chemical com-

pounds which make up the com[)ositi()n of the man of average size,

accomi)anie<l by supi)lementary exhibits showing a number of typical

rations and the daily income and outgo.

The collection of musical instruments.— V\\\<. aAWctUm lias been nearly

doubled Avithin the past two years through the efforts of several of the

U. S. consuls abroad and the collections made by the Assistant Secre-

tary in southern Europe in the spring of 18<)i*. A selected exhibit w;is

sent to the World's Fair, which occupied a wall case 05 feet in length,

and which was intended to show the method of installation adopted in

the Mu.seum and to illustrate the evolution of the various types of
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musical iiistruintMits. Tliis was aiiauizcd in accordance with tlic follow-

ing plan:

Self-vibrating instruiiK'nts

:

Drums and tanilKturnics, cviiilial. jroiijjs. castanets, "bones," ami rattb'S.

Xylophones.

Stringed instruments played with tlie tingers or jilectruiii :

Guitars, banjos, and mandolins.

Harps and lyres.

Zithers ami dulcinieis.

Stringed instruments jiiayrd with a bow
The violin.

The viola.

Mechanical instruments—hurdy-gurdy.

Stringed instruments, with keyboard. Tlie ])re(leeessors of the juaiio, <lavi(lior(l,

virginal, and hari)sichord.

Wind instruments, -with simple aperture or jilug inouthpifce

:

The trumpet and Imgle.

The trombone.

The serpent and bagpipe

Wind instruments, with bell iiiouthi>iece, with keys—cornets, French horns, ophi-

cleides.

Wind instruments with complicated systems;

Accordions.

Harmonicas and jewsharps.

Hand organs.

As soon as this material shall liave been returned froniChicajio, a com-

plete rearrangement of tlie collection will be made in the two great

wall cases in the main entrance hall, whose combined length is 150 feet.

This collection is one of the most extensive in the world, being espe-

cially rich in tlie instruments of savage and semicivilized races, and the

primitive forms, which are especially interesting when arranged by the

progres.sive method as sliowmg the types from which, in all ]>robability,

all of our modern instruments are derived.

Costumes.—Especial attention was devoted in the early days of the

Museum to the collection of costumes, especially those of historical

interest. Such of these as have been placed on exhibition are at pres-

ent arranged with the ethnological collection, but there are many others.

It is probable that at the next exposition in which the (iovernmeut

participates, a special display from this department will be arranged.

The coUection of cer<imivs.— This collection, thougli it contains many
valuable and important specimens, is exceedingly incomplete and
unsatisfactory. The Hippisley collection of Chinese porcelains still

remains on deposit, and it is hoped that through some good fortune this

may in time become the property of the (Tovernment. It is recognized

as one of the best for its size in existence, and is constantly examined by
connoisseurs, who find in it material for study. There is also a small

collection of Japanese porcelains, a selection from which was arranged

and labeled by Mr. H. Shugio and exhibited by the Museum at the

^\'orl(^s Fair. In this collection were shown ty]iical products of each
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of tlie principal pottery centers of Japan, arranged by provinces in

accordance with the following plan :

Ancient pottery.

Province. Ware.

Hizen Karatsii.

Arita.

Hirada.

Nangawara.

Nabeshiina.

Kakiyemon.

Tsryi Gokushin.

I

Kameyama.

I

Bogasaki.
' Shiraishi.

Taisliiu (Island of Tsushima). Tsii.shima.

Owari Seto.

Huraku.

Bizeu Bizen.

Omi Sbigaraki.

Koto.

Kii Ziiishi.

Iga Iga.

Tamba Taniba.

Idzumo Idzumo.

Ware.

Idsumi Idsumi.

Tamato Akahada.

Survo Survo.

Xagato Hagi.

Chikuzen Takatovi.

Higo Tatsushiro.

Satsunia Satsiinia.

Settsu I

Sanda

.

Kikko.

Kosube.

Iwaki Soma.

Kaga Kutani

Ise

Sado

Saniiki

Tauiasbiro

Banko.

Sado.

Shido.

Eakn.

Kioto.

Musash) Tokjo.

Ota.

In addition to the oriental porcelain and pottery, there are several

smaller gronps ot objects, the most noteworthy of which is that illns-

trating tlie products of the imperial manufactory at Sevres, |)resented

by the French Government. This collection is of the greatest value to

students of the decorative arts and to a large number of other visitors

to the Museum, and it is hoped that it may receive extensive additions

hereafter and be arranged in a hall by itself.

In this same connection, as occupying adjacent cases, may be men-

tioned the very instructive special cases of Japanese lacquer, showing

the i)rocess of nianufticture ; of Japanese bronzes; of Eussian and

American easting in iron, and the cases of enamel and metal work

presented by the Siamese Government. All these together form a

nucleus which it is hoi>ed in time will develop into a collection similar

to that which is the chief glory of the South Kensington ^Museum in

London, and Avhich there has as yet scarcely been any eflbrt made to

reproduce in this country, save in the art museums of Boston, New
York, and Cincinnati, whose plans, however, arc somewhat dilferent.

THE HISTORICAL COLLECTIONS.

A great i)ortion of the time of Mr. A. Howard Clark, the curator, was

necessarily devoted to his other duties as editor of the Proceedings and

the Bulletins of the Museum, and in charge of printing descriptive

labels, the year being the busiest in the history of the IMuseum in these
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biaiiclu's of work, so that it is impossible to report imicli s])ecial work
aec(nni)lisheil in advaiicing the historical collections, except in connec-

tion with the prei)aration of the exhibits for the World's Fair.

The crowded condition of the exhibition halls has necessitated the

withdrawal and temporary storage of the entire collections of medals

and money, and the general series of autograph papers of eminent

Americans. The collections of historical objects remaining on exhibition

include memorials and personal relics of Washington, Jefferson, Adams,
Van Buren, Jackson, Lincoln,Grant, and other Presidents of the United

States, and of soldiers, statesmen, and other eminent Americans, as

well as memorials of important events in American history.

There have been 70 accessions to the collection during the j'ear,

aggregating nearly 1,000 specimens. The principal objects were a folio

Bible belonging to Gen. Washington, with his autograph on the title

page; a large number of memorials and personal relics of President

Andrew Jackson; autograph letters of Gen. J. E. B. Stuart, of the

Confederate Army, and of lion. G. W. Randolph, Secretary of War
of the Confederate States; specimens of the earliest copper money
coined in America, dating about 152.'>; medals presented by the corpo-

ration of the city of London, commemorative of events in the history of

that city; commissions bearing the signatures of Presidents John
Quincy Adams and James Madison; a large collection of engraved and
photographic ])ortraits of eminent Americans, and a collection of the

decorations of the military and civic orders of P^urope and America.

It was hoped that a large historical collection might be arranged for

the World's Fair, but it was impossible to accomplish all that was
planned, owing to lack of exhibition space. The exhibits sent to Chi-

cago included

—

(.1) About 1,800 engraved and photographic portraits of members of

the Continental Congress, the Federal Convention of 1787, the first

Congress of the United States, members of the Xational Acadenu' of

Science, and of other eminent Americans—statesmen, jurists, philoso-

phers. Army and Xavy officers, physicians, clergymen, educators,

artists, authors, merchants, and philanthropists ;

(2) Medals, nearly GOO in number, illustrative of American history

from the earliest Colonial period through the Revolutionary war to

events of recent years, collegiate and ecclesiastical medals, and medals
in memory of eminent Americans :

(3) A monographic collection of the metallic money of the colonies

prior to the establishment of the United States Mint

;

(•4) A monographic collection of the American colonial and Conti-

nental paper money, and ])a]»er money issued l)y State and private

banks and by merchants
;

(5) A series of early maps illustrating the development of geograph-
ical knowledge of America, and of the territorial growth of the United
States :
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(6) A series of water-color drawings, about 200 in number, of deco-

rate<l powder horns carried by soldiers of the American Revolution;

(7) Models of the Sally Constant and Mai/foirrr, the first passen.tter

ships of the Virginia and Plymouth colonies ;

(8) Engravings illustrating the settlement of Jamestown, Va., the

landing of the Pilgrims at Plymouth, and other colonial and later

events in American history,

THE GRAPHIC ARTS COLLECTION,

The collections illustrating the graphic arts have continued, as hitherto,

under the care of Mr. S. R, Koehler, who divides his time between the

National Museum and the Boston Museum of Fine Arts, where he has

similar responsibilities.

Nearly all the time available during the year has been devoted by him

to supplying the specimens placed on exhibition with written labels, and

this important task is so nearly finished that but for the Columl>ian

Exposition it would probably have been completed by this time. That

part of the collections which is not on exhibition is still awaiting its

definite arrangement and classification.

The material so far gathered is not esi>ecially available for use in

special researches. A useful series of notes on Japanese wood-cutting

and woodcut printing was received from INIr. Tokuno, the chief of the

Japanese Government printing office, which has been edited by Mr.

Koehler and printed in the Museum report for 1892. This publication,

which is fully illustrated, is the first treatise on this most interesting

subject, based on authentic information received from a comi)etent

native Japanese source; it has all the value of a treatise based on

original research.

Some additional specimens have been placed on exhibition, Mhich

serve to complete or better the series previously arranged, but no new
series have been begun, jior, indeed, will this be possible, so long as

the means and the space atcommand are as limited as they are at present.

Although the accessions by gift include a number of interesting and
instructive specimens, it is difficult to point out any of them as of special

im^)ortance. with the excejjtion, perhaps, of an impression of Adolf

JVIenzePs celebrate<l original lithograph, Christ among the Doctors,

presented to the Museum by ^Ir. ,]. W. Osborne, and a fine large photo-

gravure reproduction of Stuart's portrait of Washington, known as the

Atheneum head, by Messrs. A. W, Elson & Co,, of Boston, The
thirty-three [)rints by Schongauer, Diirer, (roltzius, Rembrandt, Xan-

teuil, Wille, Bartolzzi, Walker, Mercuri, (iaillard, etc, which, together

with a number of technical specimens, were bought for exhibition at

the World's Columbian Exposition, at a cost of about 81,100, will of

course add valuable material to the collections.

The exhibit prepared by Mr. Koehler for Chicago, thougli of necessity

small, Avas exceedingly choice and instructive.
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An adequate presentation of the subject being out of the question,

the attempt was made to show the beginnings of the more important

processes used in the i)n)duction of printable pictures, and to contrast

these with the hitest achie\ements of the same processes, in tlie hope

that, by thus phicing into juxtaposition the two ends of the line of

develoi)ment, the advances made would become apparent at a glance.

The whole collection was therefore to be looked upon as a tal)leau

illustrating the condition of the multiplying arts at or al)out the time

of the discovery of America, and the condition of the same arts in the

nineteenth century, with added specimens of the prin('ii)al processes

introduced in the four huiulred years intervening between these ])eriods.

With this end in view, sixteen large frames were filled with piints,

each frame containing on an average about six prints, and arranged as

follows: Frame 1 contained woodcuts of the tifteenth and sixteenth

centuries, while in frame 2, alongside of it, were shown wood engravings

by American wood-engravers, produced within the ten or twelve years

last past. A similar arrangement was carried out for line-engraving

and etching, which filled, respectively, frames 3 and 4, and frames 5 and

G. The later processes, the <n'igin or at least the general acceptance

and development of which dates from the seventeenth and succeeding

centuries, had to be treated even more summarily. Thus, frame 7 was

devoted to mezzotinting; frame 8 to dry-pointing and aciuatinting;

frame 9 to the crayon manner and stippling; frame 10 to lithography,

and frames 11 and 12 to the various photo-mechanical processes. Frames

13 to 10 constituted a special division, in which the attempt was made

to give some idea of the history of color-printing.

The curator was far from satisfied with this dis])lay, as will be sliowu

by the following extract from his annual report, and it is not at all to

be wondered at, since the possibilities were so great and the resources

were so small, compared with those of any similiar collection in a Euro-

pean capital. 1 can say from personal observation, however, that the

collection was greatly appreciated, and not only deserved but received

much attention, as indeed a series of specimens so well selected and

admirably arranged and labeled could not fail to do in any exhibition at

home or abroad.

1 can not well omit the curators own somewhat low-spirited estimate

of the value of his work for the Exposition, since his statement of the

great needs and great (>i)iM)i'tuiiities in this connection may very ]>ossi-

bly attract the attention (»f jtersons who may be interested in improv-

ing the present condition of affairs.

I must reiterate [writes Mr. Koeliler] my remarks upon the necessity of more iili-

eral appropriations for the section of grapliic arts. The unfortunate consetiuenres

growing out of tlie present condition of things made tliemselves very seriously felt

in connection with the World's C'(dunibian Ex]tosition, and I shall therefore beg

leave to offer a few remarks on this snlijcct.

Among the great achievements which make the tifteeutii century one of the most

important epochs iu the history of the human race, the develoi)ment of the reiiro-
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(luctive or nmltiplyiiig arts is by no means the smallest. Like the art of printing

books from movable type, these arts woro the outfomo of the individualistic and

humanistic movement of the time, and like it they have been instrumental in dis-

seminating knowledge and training the human mind in the modern way of looking

at things—the modern "world concejition"—not only by accompanying the printed

word by printed i)ictures in books of iustruction, but still more by scattering broad-

cast among the people in vast numbers veritable works of art, which ministered

to the reawakened feeling for the beauty of nature, while they quickened at the

same time the powers of observation. It is worth noting, moreover, how closely the

dates of importance in the first period of the history of the arts in question cluster

around the date of the discovery of America. The first book illustrated with copper-

plate engravings, the Monte Sancto di Dio, appeared at Florence in the year 1477;

Martin Schonganer, the lirst truly great artist north of the Alps who was active as

an engraver, died in the year 1491, or thereabouts; the Nurembei'g Chronicle, cele-

brated for its many illustrations by Wolgemuth, Diirer's teacher, is dated 1493;

Diirer's Apocalyiise, the^rst great woodcut publication ever produced, appeared in

the year 1498, and Andrea Mantegna. the first truly great engraver south of the

Alps, died in the year 1506. It would have seemed fitting, therefore, that in the

picture of the world's progress since the discovery of America, which the Columbian

Exposition was to present to its visitors, the history of the multiplying arts should

have been illustrated quite fully. The limitations of means and space, however,

made such an illustration impossible, and the result was an exhibition which com-

manded no attention, and, indeed, hardly deserved any.

Small and inadeiiuate as this exhibition was,* its usefulness was still further crip-

pled by the impossibility of having the descriptive pamphlet printed which had been

pre])ared, and without which the fragmentary character of the collection must neces-

sarily have proved'puzzling, even to well-informed visitors.

As to the specimens shown, while they were all good, and some of them, indeed,

very fine, there were nevertheless wanting quite a number of things which ought to

have been included, but instead of which, from dire necessity, inferior examples

were exhibited.

When an institution like the U. S. National Museum, the only institution of its

kind under the care of the Government of the United States, attempts to illustrate

the beginnings of line-engraving, of mezzotinting, of color-printing from metal

plates, etc., it ought to be able to show the rarest and best things,—for instance, a

specimen of the best of Schongauer's, instead of only a late impression from a Schon-

ganer plate; a mezzotint by Von Siegen, instead of merely aWallerant Vaillant; color-

prints by Le Blon and Debucourt, instead of things of little inii>ortance by D'Agoty

and Jaminet, and so on to the end of the list. It is aggravating to be compelled

to appear before the assembled delegates of the civilized nations of the world with

such a confession of poverty, more especially when it is universally known that the

insufficiency of the efibrts put forth is due, not to the poverty of the nation, but to

the neglect of the representatives of the people, into whose hands has been given

the welfare as well as the upholding of the reputation of the United States.

What the curator has said merits serious thought, for the collections

are uudoubtedly pitifully poor iu comparison with those of othei

nations, and a national i)rint collection onght to be maintained in

Washington worthy of the nation. It has. however, never been pro

vided for, and what there is of that kind has grown np in connection

with quite another plan, which was to illustrate fully the technology

"^Thiswas due to the unfortunate system of printing concessions made by the

Exposition authorities, placing all printing privileges in the hands of a single

establishment.
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of tlie .li^rapliic arts. That the ettort in this direction lias been \ery

successful is certain, lu continuatiou of this stateiueut 1 quote a few

sentences from tlie official report of Prof. William Roose, chief of the

chalcog'raphieal division in the German Government i)i'intinj>- office,

who visited \Yashin<;ton and the ^lu-seum in the course of his mission

to the World's Fair:

This wouderful collection iu the National Museum [writes Prof. Roose] illustrates

the grapiiic arts Iroiu their beginnings to the developments of the present day. It

forms the most remarkable and unique collection of its kind, and probably stands

alone in the world. It is nut a so-called collection of engravings or of the produc-

tions ofthe graphic arts in the generally accepted sense, for theem])liasis is not jdaced

here upon the artistic value of the specimens shown. The aim is rather to illustrate

how the graphic arts developed in the course of time, and how they are practiced at

present. All kinds of intaglio engravings, etchings^ mezzotints, aquatint, wood-

engraving from its earliest products to the latest newspaper cut, lithography iu all

its varieties, the latest photo-mechanical reproductions in copper, gelatine, zinc,

brass, etc., are shown in many hundred specimens, in all stages of development,

and arranged in chronological series, accompanied by detailed descriptions— ])artly

on the walls, partly in table cases— together with the plates, stones, electrotyi>es,

etc., needed for their elucidation. The purpose here is to exhil>it the technical,

and to show how man managed to make pictures multipliable, wliat means he has

thought out and used with this aim in view, from the l)eginniug down to our own
day. An original, one-sided, genuinely American, but certainly also a practical

and sensible idea.

TnE MATERIA MEDICA COLLECTION.

The work of this section, which is now under the care of Medical
Inspector C. H. White, U. S. Xavy, has been confined to the preserv^a-

tiou of the collection in its present form and in the preparation of such
new specimens as were fouiul desirable for exhibition. The collection

is in excellent condition for study, and the exhibition series is admira-

bly installed, the greater part of it bein^ a most admiiable display iu

tlie held of economic botany.

The collection is so comi)lete that novel additions are few.

DE PARTMENT OF ETHNOLOGY,

The ethnological collections are at present understood to include all

objects illustrating the history and activities of mankind, save those

classed as prehistoric and those which are assigned to the Department
of Arts and Industries. The division is somewhat arbitrary, and there

are of necessity constant changes of material, as the needs of the exhi-

bition series show them to be necessary.

The ethnological collections are particularly complete for North
America, but as years go by, through exchange and gift, they are

becoming fairly representative of the whole world. The Xorth Amer-
ican collections are especially rich iu respect to the Eskimo stock, the

stocks of the Northwest coast, the Shoshoneau tribes of the Great Inte-

rior Basin, the buffalo-hunting tribes of the stocks alonu' the Phiins
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ofthe West, and those of the Puebh) re;L;iou of the southwest, which

have beeu so thoroughly explored by the Bureau of P^thuology uuder

the direction of ^laj. J. W. Powell.

Perhaps no portion of tlie Museum is so cramped by lack of space as

this. The material already luouuted and labeled for exhibition would

fill five times the space which can now be assigned to it, and if installed

in rooms of sufticient capacity, would form one of the most instructive

and impressive ethnological collections in the world. At i)resent, how-

ever, only a small portion of this treasure can be shown, and the result

IS far from satisfactory, since the effective display of such objects

depends largely upon the manner in which they are arranged with

reference to one another and to some great ruling concept, a result

which can only be accomplished in halls of ample dimensions.

The curator of the ethnological collection, Prof. O. T. Mason, has for

a number of years been bringing these vast materials under control,

so that any object with its full history can be consulted without delay,

a most ingenious system of storage, indexed by a card (;atalogue ren-

dering the material available for the use of investigators. At the same

time the material is at once ready for any new steps in the develop-

ment of the exhibition series, and were space available, in a few weeks

the entire collection could be jilaced before the public. If this could

be once accomplished, the result, I am satisfied, would astonish those

who are most familiar with the resources of the Museum in this field.

During the past year the entire time of the curator has beeu devoted

to the World's Fair to the exclusion of any new Museum enterprises.

The usual routine of receiving new material and caring for the gen-

eral collection has gone on, but no new specimens have been put on

exhibition in the Museum. The number of specimens received during

the year was 5,004, and 3,161 entries were made in the departmental

catalogue.

As has already been said, the participation of the Museum in expo-

sitions is a detriment to its scientific work. A certain compensation

is found, however, in the opportunity to instruct the public by an

exhibit systematically arranged and labeled, and in the increase to the

collections.

In arranging for the ethnological and archa'ological portion of the

exhibit at the World's Columbian Exposition it was decided that the

efibrts of this Department should be combined with those of the

Bureau of Ethnology, which is another branch of tlie Smithsonian

Institution, and which has already been so closely connected witli the

Museuni in its activities that it is impossible to separate the interests

of the two. In developing the plans for the Exposition, many projects

were discussed, and, but for the fact that a general ethnological display

had been arranged for under the direct control of the World's Colum-

bian Exposition, a more comi)reliensive anthropological collection

would liave been prepared. It being the first object, however, to avoid
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rivalry and (lupli(!atioii, and to contribute so far as jtossihic to the .yon-

eral success of the fair, the scope of the National .Museum exhibit was

limited to North .Vmerica.

Ill order to bring into sharp comparison the concepts of race, speech,

and activities among the American aborigines, it was ])roposed by

Prof. Mason that a special exhibit of arts and intlustries by linguistic

stocks should be the main feature, and that this should l)e founded on

the great linguistic map of North America, just then ])ublished by the

Director of the Bureau of Ethnology, as the crowning result of ethno-

logical labors on our continiMit during fifty years.

The details of this plan are quoted in the words of Prof. Mason, in

the discussion of the labors of the Department of Ethnology. In this

connection the staff of the ^Museum and Bureau of Ethnology cooper-

ated—Prof. Mason representing the Museum and Mr. H. W. Henshaw
the Bureau of Ethnology. This cooperation was interrupted for sev-

eral months by ]\Ir. Henshaw's absence from the city, but a month

before the opening of the exhibit Prof. W. II. Holmes was assigned

by Maj. Powell to represent the interest of the Bureau of Ethnology,

and by him most efficient services were rendered, not only in preparing

illustrations of his own remarkable investigations, but in advising and

directing the x)reparators in arranging groups of costumed figures, etc.

In this work Mr. Frank H. Cushing, through his familiarity with the

customs and arts of the Pueblo people, rendered also most valuable

services. Mr. James Mooney also participated, and the group of Kiowa
children, prepared under his direction, was among the most attractive

of them all. But for his absence in the field, collecting material, he

would have been able to devise others of similar excellence. Dr. W. J.

Hoffman superintended the preparation of groups of Northern Indians.

As has been stated, the plan upon which the combined exhibitions

of the Bureau of Ethnology and of the National Museum were arranged,

was developed by Prof, ^lason, who describes in the foHowing words

its principal characteristics:

The plan of setting up the products of aboriginal art in accordance with the lin-

guistic chart .just published l)y the Bureau of Etlmology was carried out so far as

the material would admit. Some of the stocks have disappeared altogether, and it

would be impossible to give a picture of their arts. Others are reduced to such

small numbers, and they are living now under such euforceil circumstances, that it

would l)e of little use to attempt to reproduce their primitive mode of life.

There are certain great stocks and groups of stocks, however, that are yet to be

found in respectable numbers, and they were formerly spread out over vast areas,

which iu themselves constitute culture-regions. The stocks selected for represen-

tation at the Exposition were those which had developed unique types of culture;

for example, the Eskimo for the Arctic area; the Koloschan, Wakashau, Haeltzukau,

and Salishan stocks dwelling in the archipelagos and on the mainland of the north-

west coast of America; the Athapascan stock, dwelling in three extremely diti'erent

culture areas, to wit: iu northwest Canada and Alaska; iu northern California,

and in New Mexico and Arizona; the Algonkiau stock, whose trilies once covered

the entire region of northern and eastern North America, bounded on the south by

southern Tennessee and ou the west by the 117th meridian; the Irocjuoian stock, sur-
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rounding the Great Lakes; the Siouau stock, on the Missouri drainage; the Kiowan
stock, forming au intrusion from unknown source into the buffalo region of the

plains; the Shoshonean stock, covering the great interior basin and related to the

Aztecs of Mexico; the tribes of California occupying the acorn and pinon and bas-

ket-making area; the Piman and Yumau stocks about the Colorado mouth; the

Pueblo peoples in Arizona and New Mexico. These stocks enable the student to

exauiiue the relations that may exist between geography, ethnology, glossography,

and technography. All technical and biological regions are covered by this arrange-

ment, and all of the leading nationalities and tongues, and all of the characteristic

Indian arts are also represented.

The result of this study is most interesting. In the supply of natural wants, the

various tribes have yielded to regional or geographic forces. This is well shown,

both in the plains of the great West and in the southern desert, and, indeed,

throughout the continent, as api)ears in comnariug Powell's map with Dr. Mer-

riam's bio-geographic map, published by the Department of Agriculture. Along the

eastern slopes of the Rocky Mountains were formerly to be found Algonkian, 8iouan,

Kiowan, and Shoshonean tribes. Their languages were radically different. Their

tribal organizations, similar in plan, were still entirely unlike in their totemic sys-

tems. But the all absorbing occupation of buffalo hunting, combined with the

limitations of vegetal and mineral material, determined the diet, the dress, the house,

the tools, and the ])roducts of industry. That is, the materialistic activities were

controlled bj' the environment.

SuperaiMed to this series of effects, as anyone could see at the Exposition, were
others of a more refined nature. The spiritualistic, metaphysical expressions in

these same specimens were overwhelmingly ethnical and linguistic. The arrow for

killing a buffalo must be of a certain material and form; nature determined that.

But the feathering, the streaking, the symbolism on thearrow, were distinct for each

tribe and tongue. The buffalo or bearskin robe was nature's gift to all, and it was
cured after the same general fashion. But the paintings were national, totemic,

special, almost independent of the environment.

The Pueblo region teaches some interesting lessons in these same particulars.

Here are gathered also four stocks, the Shoshonean, the Tanoan, the Tewan, and the

Zufiian, differing essentially in language and totemic system and mythology. But

there are only certain articles of food to be had here naturally; the country lends

itself kindly to the cultivation of corn, beans, and pumpkins. The peculiar geolog-

ical formation, furnishing stone and adobe mud in abundance, almost forl);ide the

erection of other than one style of house, the pueblo. Clay of the tinest (luality

everywhere invited to the creation of pottery. As for textiles, the curious i)henom-

euon is presented of tribes preserving their old arts in new areas. This reuuirk

may be supplemented by the observation that the bringing of sheep to this region

by Spanish missionaries stimulated the trade of frame and loom weaving in all the

linguistic stocks alike.

By the method of study pursued in this exhibit in Chicago, the lessons inculcated

by other stocks are emphasized. For instance, while the Moki or Hopi Pueblos of

northeastern Arizona are tenanted by Shoshonean tribes, the Utes, the Shoshones,

the Bannacks, and even the Couianches, are of the same linguistic family. Now,

in one of these is presented a buffalo-hunting people, in another an Indian of the

woods, in a third the man of the desert, Avith corresponding occupati(tns. The coun-

try has endowed and suggested the trades in each case. In one of the Hoju pueblos,

furthermore, two styles of basketry are to be seen that are unknown among the

other Shoshonean tril)es. One of them, the coiled ware, resembled in technique,

but not in material, that of the wild Apaches or the southern Californians. The

other is a wicker type, really unknown among other tribes hereabout but commoa
everywhere in North America east of the Mississippi. It is impossible to bring out

all the minor lessons taught in this first attempt ever made to briug the concepts of
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tribe, language, and iiidiistiy into tln' same liiu- of cotniiaiatixc study tlirougli serie,s

of objerts.

The following is a concise descri]>tioii of the exhibits. Tlie ])lan was to svt apart

:i definite space or alcove for each linguistic family or stock, to place in the center

of each a group of lay figures of men and women or children, dressed in proper cos-

tume and engaged in typical occupations. About this gronj), in wall cases and
screens, would be assembled as many examples of the handiwork of that people as

possible. Especial attention was given to selecting such arts as were <iuite charac-

teristic and distinctive in each case.

It is much to be regretted that the contracted space allowed in tlie Government

building at Chicago prevented the curator from giving to the idea its fullest expan-

sion. Enough was disi>laycd. however, to bring into prominence the statement that

the eartli, witli its climate and natural resources, has much to say about the material

and the form of human industries. Blood and language and social life anil religion

have their say also in tlie arts of lile, but their influence is superacUled, and not fun-

damental.

lu the development of this i'olleetion,iu aceordanee with tiiese phtiis,

Prof. Mason was engaged for nearly three years, and a large amount
of ett'ort, which under other eircnmstances would have appeared in the

form of contribution.s to the literature of ethnology, was devoted to the

preparation of the descriptive labels and the educational material to be

exhibited. In this work most etfective assistance was rendered by
various members of the lUireau of Ethnology and the ^Museum staff.

Mr. James Moouey spent several months among the Moqui Indians of

Arizona, and Kiowas of Indian Territory, and while in the held was
also instrumental in obtaining the Voth collection from the Cheyenne
and Arapahoes. The collections sent in embraced over one thousand

objects. Dr. W. J. Henshaw also collected among the Crow Indians, and
obtained among other things some very beautiful costumes, especially

the dress and outtit of a Crow warrior. Mr. ITenshaw while in Cali-

fornia obtained an im])ortant collection of basketry and other objects

of the Californian tribes.

Another interesting and important outgrowth of tlu^ work of this

department was the result of the curator's esi)ecial interest in the work
of woman in savagery, or woman's share in i)riniitive industry. This
subject was discussed by him in the lecture entitled •• Woman's Share in

Primitive Culture/' delivered by him in the National ^Inscum Satur-

day lecture course in 1888. The attention of many intelligent women
was thus attracted to the subject, and at the special invitation of the

Board of Lady Managers, and in accordance with the special resolu-

tion of Congress, an exhibit of woman's industries was prepared aiul

installed in theWoman's building. The idea Avhicli this collection was
intended to illustrate is described as follows:

The motive of this exhibit was to show woman's work in savagery, or woman's
share in primitive industries. Reviewing Mr. Spencer's division of tlie course of
history into an age of militancy and an age of industrialism, it occurred to tlie

curator that this should rather be a sexual classification. This would give a sex
of militancy, which is masculine, and a sex of industrialism, which is feminine.
This is very clearly proveil by this exhibit. The highest classific concept would be

H. Mis. 184, pt. 2 9
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craft or trade—for «5xaiiii»le, the harvester, the miller, the cook, the tanner, the

potter, tiie \vea\er, uud so on. Under each of these heads, by a collection of speci-

meus, it was shown what women from every savage area are capable of doing. The
division Avas lirst technic and tiien ctliiiic. The wh<de title of the exhibit would
read, " What women of savagery in each trade could do, and how these works

appeared Avhen compared ethnically. "

Eeference has already been made to the participation of the Siuitb-

sonian Tiistitutioii in tlie Colnrnbijin Historical Exposition at Madrid,

and to the fact that the larger portion of the material was lent from

the National Museum.
As a matter of foct, most of the matter sent from the Museum was

selected from the exhibits already prepared, mounted, and labeled for

the World's Fair in Chicago, and but for the elaborate preparations

which had already been made, it would have been impossible for the

United States upon so short a notice to have made so creditable a

showing- upon this most important anniversary. It was a matter of

much regret that the pressure of the preparation of the exhibit for

Chicago was so great that Prof. Mason could not accompany the col

lection to Madrid, as it represented so much of his individual activity,

especially since he had been identitied from the beginuing with the

committee of organization, which was appointed by the Spanish min-

ister in Washington, and which had already done much to excite pub-

lic interest in this occasion. I lis assistant. Dr. Walter Hough, was

attached to the American commission, and was charged with the instal

lation of the material from this department, as well as with the prepa-

ration of the Spanish catalogue, an English translation of which will

appear in the forthcoming report of the Madrid Exposition. This cata-

logue embodies the descriptive labels of a large portion of the collec-

tion which was sent to Cliicago, and which will in time be utilized in

the preparation of various memoirs illustrative of the Exi)osition mate-

rial in the Museum.
Although allnsi(m has been made to the Museum staff of preparators

in connection with the Chicago exhibit, it seems only proi)er to refer

here to the admirable work of those especially attached to the ethno-

logical collections, notably Mr. Carl liergman, in the mounting and

costuming of groups of tigures, and Mr. Thomas W, Sweeny in arranging

and labeling the cases containing the comparative collections. Mr.

Theodore A. Mills and Mr. Dunbar rendered excellent services in the

modeling and casting of the bodies, heads, and limbs of the figures in

groups.

All the activities of the department were so absorbed by the work

which has just been described, that this and the preceding year's work

upon i)apers and monographs upon tne collection was to a large degree

interrupted. A paper upon " The Ulu, or Woman's Knife of tiie

Eskimo,'' by the curator, in the Keport of the Smithsonian Institution,

appeared during the year.* This i):iper was prepared especially for

* Report of the U. S. National Museum, 1890-'91, pp. 411-416, Pis. lii-lxxxii.
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arcliteologists, to enable them to uiKlerstaiid the fuiKitioiis ofinaiiy stone

iuipleiiients in tlieir eabinets.

An address was also delivered by him on "The Land Problem" before

the Brooklyn Ethnological Society. During the year also appeared

Mr. Houjuh's "Catalogue of the Bernadou, Allen, and Jouy Korean

Collections iu the National Museum/'* and also by the same studeut

a paper ou time-keeping by lighting and fire, and another upon the

method of firemaking. ^Fr. J. D. ^NIcGuire's paper on the "Stone

Hammer" was also written in connection with the Department of Eth-

nology and was prepared in the Museum. In this same connection

should be mentioned the essay by Surg. Washington Matthews, U. S.

Army, on the (Jatlin collection of Indian paintings in the National

Museum.t Mr. McGruire also prepared a series of objects for the

World's Fair to illustrate the processes employed by the North Amer-

ican Indian in working stone, by battering, boring, sawing, chip-

ping, grinding, and polishing.

A series of these objects, together with the apparatus used, was

disjdayed at the Exposition, and an exact account given of the time and

method used in the preparation of each one on an accompanying label.

The case containing this collection occupied a ])romineut aisle in the

Smithsonian space, and attracted much attention, not only from Ameri-

cans, but also from Europeans.

The most important accessions of American material have been, as

usual, through the Bureau of Ethnology, including especially the val-

uable collection made in connection with the Exposition by Messrs.

Henshaw, Mooney, and Dr. Hottman. Mrs. M. M. Hazen deposited an

exceedingly important collection of objects from the Sioux and Eskimo
tribes, collected by her late husband, and from Lieut. W. E. Saftbrd

was obtained a most important collection of paintings of I'eru by a

native artist, as well as a large collection of dress and native material,

including the very handsome feather costume, which is mounted upon
the single figure of a Xivaro Indian. This was one of the most beau-

tiful of the costumed figures shown in Chicago. The ^Museum obtained

by purchase the ethnological collection procured by Lieut. Cook during

his military services in the West; from Mr. Edward Palmer, a small

collection from the Tarahumara Indians of Mexico, and from the heirs

of Mr. J. Henry Turner, some interesting objects collected on the Upper
Yukon, Alaska. Of special interest in this connection, was a wampum
belt obtained from Mr. William Thompson, and said to belong to the

great Shawnee chief, Tecumseh.

A small African collection was received from Mr. William Aster Chau-

ler, the result of his explorations in the eastern part of the continent,

and others were obtained for the National Museum at Loanda by Mr.

Heli Chatelain, and by Mr. Carl Steckelman, from Mayumba.

" Report of the TJ. 8. National Museum, 1S91, ])]). 12!)-4S8, Pis. ii-xxxii.

t Report of the l^.S. National Museum, 1890, pp. 593-(>10, Pis. t xxx-CL.
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Dr. W. L, Abbott, whose magnificent contribution.s to the Museum
are referred to elsewhere, sent au important colleetion of objects from

Bombay. Erhard Bissinger, esq., U. S. consul at Beirut, Syria, sent a

collection of Syrian games of chance.

Hon. W. W. Rockhill, Third Assistant Secretary of State, has placed

at the disposition of the .^luseuni a large and exceedingly importautcol-

lection illustrative of the arts and customs of Tibet, which was obtained

by him in his two journeys in the interior, and which is to be the sub-

ject of au illustrated catalogue to be published in the present report of

the Museum. At Hoihow, China, Dr. Julius Neumaun continued his

friendly cooperation by sending additional illustrations of the native

arts of northern China.

Polynesian collections were sent by Rounsevelle Wildmau, esq., U. S.

consul at Singapore, who made special collections under the direction

ofthe]Museum. Alexander B. Webb, esq., U. S. cousul at Mauila, sent

by request a collection from the Philippines, including a very excellent

series of games. Victor A. Jenny, esq., U. S. consular agent at Macassar,

secured specimens illustrating the arts of Xew Cxuinea, while our old

and valued correspondent. Prof. H. H. (riglioli, sent in exchange an

important collection from the Andaman Islands, including over 100

objects.

I'KEHISTOHIC ANTHKOPOKOCY.

The hall containing this collection is the largest and most impress-

ive in the Museum, and, owing to the extent and value of the material,

chiefly in American arclneology, it is one of the most noteworthy

features of the establishment. Since the death of Dr. Charles Ran in

1887, by whom the collection was organized and first arranged, it has

been under the charge of Dr. Thomas Wilson, who has increased it by

the dei)osit of his own cabinet of European material.

The number of specimens at the end of the year is reported by the

curator at 140,182, 1,104 having been added during the month of June.

Under the administration of the present curator many changes have

been made, especially in the fundamental plan of classification. The

collection is at present arranged in two series. The general principles

adopted ai)ply more to prehistoric objects from the Old World and are

those of foreign arch;eologists. It has been deemed unwise by the

curator to attempt any definite classification of the culture of antiquity

in the T'nited States more than to put it generally into the neolithic

period.

1. A synoptical series, with reference to prehistoric man, assembling

objects believed to have been employed during each given ei)och of

early civilization. These epochs are then arranged in series, begin-

ning with the earliest forms and continuing dowu to historic times.

2. (xcographical series, in which the greater portion of the collection

is arranged with reference to political subdivisions. The objects from
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the provinces of Cuuada, tlie various States of the United States, ami

the Latin Republics are brought together.

In this department, also, much of the energy of the year has been

devoted to preparing collections for expositions. The curator was

attached to the statf of the United States Commission at the Historical

American Exposition at Madrid from August, 1802, until December,

when he was unexpectedly called upon to return.

The exhibit prepared under his supervision for the ^\"orld*s Fair

was shown also at Madrid, and is explained at length in the special

paper to be included in the report of the American (.'ominission. It

is described in brief in the following statement from the pen of the

antlior:

The exhibit of this departmeut at Madrid comprised 2,500 prehistoric objects,

which were displayed in 19 douljle slope-top cases iu the main hall assigned to the

United States. The exhibit at Chicago comi)rised 1.250 specimens, arranged in 7

flat-top cases in an alcove belonging to the space assigned to the V. S. National

Mnseum. The general arrangement of objects iu these two expositions was much
the same; that is, it was both chronological and according to function. The
implements aud objects belonging to the earliest period showing human occupation

were arranged in the first cases, and consisted principally of those belonging to

that which is in England called the Alluvial or Drift Period; in France, the

Chelleau Epoch of the Paleolithic Period. The various epochs of the Paleolithic

Age were represented by implements from northern and southern England; from

all parts of France; from Italy, Spain, and Portugal; from Egypt, by a loan display

from Prof. H. W. Haynes, of Boston; and from Hindostan, Asia. There were casts

of several prehistoric skulls from Europe—the Neanderthal, Olmo, Laugerie Basse

and Engis.

Implements similar iu form, style, and manufacture to. those of the Paleolithic

Age of European countries were shown as coming from the United States, which
objects, if found in Europe, would be undoubtedly accepted as paleolithic. The
investigations in this respect in the United States of America have not been so pro-

found as in Europe, and anthropologists are not unanimous concerning the conclu-

sions to be drawn therefrom. There were shown a fossil human thorax and a fossil

human skull aud thigh-bone, the two latter changed to limonite, all from Florida,

found by Judge John G. Webb; a fossil i)yrula shell, beariugthe prehistoric engrav-

ing of a mammoth; implements from the auriferous gravels under Table Mountain,
California; others from the Walker River Canyon, in the extinct Quarternary Lake
Lahontan, Utah; still others from Fossil Lake, Oregon. These were followed by
prehistoric objects of the Neolithic or Polished Stone Age, those from Europe having
precedence. England, France, Spain, Italy, Switzerland, Germany, Denmark, Swe-
den, Norway, Russia, the Island of Crete, .Japan, aud Cambodia were all represented.

The implements from these countries were much the same as those from the United
States.

In the display made from the United States every .State and Territory was repre-

sented by objects belonging to prehistoric man—polished stone hatchets, grooved
axes and drille<l axes, arranged in series .according to form, style, and size; stone
mauls, adzes, gouges, some from the West Indies of shell ; extensive series of caches
of leaf-shaped aud other stone implements, priucipally from Pennsylvania and Ohio,
though some were from Tennessee and Arkansas; a full series of implements from
the quarries and workshops of Flint Ri<lge, Licking County. Ohio; scrapers, of all

kinils; arrow- and spear-heads .arranged iu the latest classification, leaf-shaped,

triangular, and stemuicd, ami those of peculiar form: large flint disks; ceremonial
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objects, ornuiiieuts aiul weapons, cup aud pitted stones, drilled tablets, discoidal

stones C'cbungkee"), sinkers, pendants or charms; perforators; tubes, beads and

pipes, shown as speciineus of aborij^inal drilliug; club heads, digging sticks, riatas,

mortars, and grinding stones; pestles; steatite vessels and the implements with

which they were made; hematite objects; agricultural or digging implements,

arranged in series; aboriginal sculptures; objects in shell, horn, and bone; stone

daggers and swords; slate knives; copper implements from the United States;

stone collars and zcmes from Porto Rico; stone masks, clubs, aud hatchets from

the West Indies; jade, tuniuoise, rock crystal from Alaska, Mexico, Central and

South America; obsidian from California and Mexico; gold objects and ornaments

from Chiriqui and Antioquia, Central and South America; plaster models of aborig-

inal towns and monuments helonging to Indian tribes; and, for purposes of com-

parison, numerous objects from the modern North American Indians were shown

in the glass case, duly labeled with the tribe, locality, and special point of com-

parison indicated.

The collection was arranged in groups, so that a single label would comprise as

many objects as possible. The labels were prepared with care, printed on herbarium

board, aud displayed with the objects so as to be easily read by the pul)lic.

The collection was described in the official catalogue as follows

:

The exhibit under this head deals with man before the dawn of history, aud com-

prises implements, iiteusils, and other objects found in different parts of the world,

and recognized as his handiwork.

OIUECTS OF THK PALEOUTHIC OI{ (IIIl'I'KI) STONE AGE.

A series of about sixty chipped stone objects from Europe. Asia, and Africa, belong-

ing to the first, the alluvial or Chelleen Period of the Age, and representing the

earliest accepted implements made by man.

Objects of the second, the Reindeer or Cavern Period.

Casts of four prehistoric human skulls, Neanderthal, Olmo, Engis, and Laugerie

Basse.

Implements of stone and bone from France and England (Cresswell and Kent's cav-

erns, England; Moustier, Solutre, and La Madelaine, France).

Objects from the United States, of the same form as the preceding found in Post-

pliocene formations aud on the surface, and believed by some students to be

implements of the same character as those of Europe. (Exhibited for compari-

son.)

OU.IECTS OF THE NEOLITHIC OR POLISHED-.STONE AGE.

A series from the Old and New worlds, comprising hammers, cores, flakes, hatchets,

scrapers, disks, chisels, poignards, arrow- and spear-heads—polished and unpol-

ished.

A collection to illustrate a classiiication of arrow- and spear-heads.

A series of objects of stone, including ''banner stones,"' drilled tablets, and boat and

bird shaped stones, etc., the uses of which .are unknown, but which are supposed

to have been connected with ceremonies, or used as ornaments or in games.

Objects of shell, bone, and horn.

Copi>er imiilenients and ornaments of America.

Gold oruanients from Central and South America.

Bronze implements aiul ornaments from Europe.

A collection of ornaments, knives, hatchets, and other oVijects, of jade, turquoise, rock

crystal and obsidian, from Alaska, Central and South America, Australia, and

New Zealand.

A series of prehistoric Carib implements, including stone collars, zemds, stone

masks, clubs, hatchets, etc., from Porto Rico, West Indies.
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In connection with the Exposition woik, Mrs. Wilson's ])rivat(' col-

lectiou of hices, mounted, and with an elaborate series of descriptive

labels, was placed in the Woman's building.

An interestinii' and valuable collection of prehistoric antiipiitics com-

prising 178 objects was given b}' Mrs. Schliemann on behalf of her

husband, lately deceased. They were gatliered by the celebrated

explorer during his excavations on the hill of Hissarlik and came from

the buried cities on the site of Ancient Troy.

The curator continued his duties as editor of the dei)artment of

anthropology in the -'American Xaturalist" and also published a i>aper

upon "Anthropology at the Paris Exj)osition in 1889." In addition to

the routine work already described, the preparation of a series of casts

of typical i)rehistoric stone implements for distribution to colleges and
museums has been continued.

THE COLLECTION OF ORIENTAL ANTIQl'ITIES.

This collection is an outgrowth of the Department of Ethnology and
was established in 1888 under the honorary curatorship of Dr. Paul
Haupt, professor of Semitic studies in Johns Hopkins University,

chietiy for the purpose of calling attention to the fact that the Kational

Museum was ready to receive and care for objects obtained by archse-

ological exploring expeditions in the East, and also to meet the con-

stant demand from visitors for collections corresponding to those

known iu London as of Biblical arch;eology.

Owing in part to lack of space, the specimens have not been a very

serviceable study collection. Special attention was given to the

making up of a study series of casts of Assyrian and Babylonian

seals, of which a large number were found to be in j)rivate possession

of this country. It is hoped that in time this series will include a com-

plete representation of every seal in America, and that this material

of such importance for purposes of research will be elaborate enough
to render it available for comparative study.

Owing in part to lack of space and still more to the fact that it is so

difficult to obtain genuine material, the growth of this collection has

been very slow, but it still occupies a ])rominent place in the Museum,
and every efibrt will be made for its improvement.

A number of objects have recently been withdrawn from this series

to form a portion of the collection of religious ceremonials which was
prepared as a special feature for the World's Fair under the charge of

Dr. Cyrus Adler, assistant curator of this dci)artment.

Among the most important recent accessions arc two squeezes of

ancient tablets at Persepolis, brought home by the Hon. Truxton Beale,

from which have been made the beautiful plaster casts tigured and
described by Dr. Adler in another ])art of this rci)ort.

Another collection received during the year, which seems to deserve

si)ecial remark iu this place, is referred to in a statement ])reparcd by
the custodian of the collection

:
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The most notable and welcome collection wiis obtained thr<mgh the kindness of

Miss Olive Kislt^y .Seward, of Wasbington, wlio placed on deposit in the Mnseum an

interest injj collection of Cypriote and Plnenician objects. Aside from their intrinsic

value these ol)jccts have a historical value, in that they were ac(|uired at the actual

scene of the excavation.

THE COLI.KCTION OF HKMCilOUS CEHEMoNIAI, OIUECTS.

Since 1889, objects of religious ceremonial have been exhibited in

connection with the collection of Oriental antiquities, A beginning

was made by the formation of an exhibit to illustrate the Jewish

religion, but the scoi)e has since l)een widened and may in the future-

include tlie lower ty[)es of religion, with the exception perhaps of those

which it Mould be diflicult to illustrate by the separation of material

from the general ethnological sei-ies.

The idea of a collection of this kind was first taken up in this coun-

try by the National Museum, and a proposal is made in regard to it in

the Museum re])orts for 1881 and 1880.

In 189L* a similar project was tak(Mi up by the rniversity of Penn-

sylvania, and an admirable loan exhibition was prei)ared under the

direction of Mr. Stewart Culin.

In the " IJiblical World" for January, 1893, the following allusion is

made to the subject:

An important and indeed indispensable adjunct to the study of religions is the

Mnseum, which in its ideal form should represent a tableau of the course taken by

religious rites m their development. Credit is due to the V. S. National Museum for

having taken the initiatory steps in this direction. In his report for 188!),* the Sec-

retary of the Smithsonian Institution called attention to the importance of collec-

tions of articles of worship, and since that time an excellent beginning has been

made in the departments of American and Oriental antiquities. Messrs. Fewkea,

Adler, and Kockhill have been instrumental in advancing the section of comjjarative

religions in the National Museum and with the admirable facilities possessed by a

Government institution for obtaining objects from all parts of the world, the scope

of this section ought at an early day to be made coequal with the universe. At

the University of Pennsylvania, also, the place of the Museum as the laboratory for

study of religions was emphasized by a special loan exhibition of objects used in

religious worship, which was opened last spring. The catalogue, which is of the

entire exhibition, is due to the energetic and well-directed etforts of Mr. Stewart

<Julin, the director of the University museums, and is an admirable piece of work,

distinguished for its method, clearness, and accuracy. The exhibitiou, embracing

Egypt, India, China, .Japan, America, and Mohammedanism, is noteworthy as the

first of the kind in the country.

The history of the collection has been epitomized in a paper prepared

I)y Dr. Adler for the Anthropological Congress in Chicago, a revision

of wdiich is printed in Part ii of this lleport.

The special exhibit shown in Chicago is limited to a selection from

the religions of the nations iidiabiting the Mediterranean basin, with

special regard to the ceremonies, as forming the starting point for a

comparative study of religious.

'The plan was first announced in the Report of the Assistant Secretary for 1881.
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The exhibit comprises the followiii.t; religions: Assyro-P.abyloiiian,

Jewish, Mohammedan, Greek, Koman, aud Urieutal Christian.

Assyro-Babylouirtu religion

:

Bas-reliefs (casts) represent in g «livinities and worshippers.

Seals (casts) engraved with representations of mythological and religions

scenes.

Photographs of divinities ami scenes of worship.

Jewish religion

:

Objects used in the service of the Synagogue.

Sacred books: Manuscripts of the Law (Pentateuch), of the book of Esther.

Ornaments, veils aud curtains of the Holy Ark, mantles and covers for the

law; breasti)lates, bells, and pointers.

Outfit of the worshipper: Prajer-mantle, phylacteries, and prayer books.

Objects- used on sacred occasions.

Sabbath: Kiddnsh cloth, habdalah set, lamps.

Passover: Complete set of the utensils of the passover meal, comprising glasses,

dishes, cups, saucers, serviettes, and covers. The liturgy of pas.sover

evening.

New Year's day aud day of atonement: Cornets (shofars). Liturgies of the

Beni-Israel (Jews of Bombay in the Marathi language).

Feasts of tabernacles: Curtain of booth, palm branch (Inlab), and citron

(ethrog).

Objects used on special occasions: Circumcision, knife and cup. Consecration

of child. Siyum. Marriage: Wedding rings, marriage contr.icts. Omer

tablet. Other religious observances. Knife used for slaughtering animals.

Hanukah (feast of dedication)—lamps. Meziizah—tablet on the door post.

Amulets. Mizrach.

Graphic illustrations: Ceremonies and implements of the synagogue. Cere-

monies of festal days. Domestic ceremonies. Photographs of synagogues.

Photographs of Jewish rabbis. Photographs of Samaritan pentateuchs

and other MSS.

Mohammedan religion:

Objects used in the mosque: Koran, reading stand, crescent, lamps, ewer and

basin for ablutions. Dress and paraphernalia of religious persons. Cos-

tume of Imam aud Dervish. Dervish staff and drum. Vessel, amulets. Set

of photographs of Mecca and the i)ilgrim8. Photographs of mosques, foun-

tains, religious jiersous aud feasts, aud burial places.

Greek religion:

Objects of worship. Princii)al divinities. Minor or secondary deities. Mytho-

loo-ical scenes. Keligious practice. Festal scenes and processions. Altar

and sacrifices. Votive tablets. Sepulchral reliefs. Graphic illustration:

Picart plates representing divinities, priests, altars, and other utensils of

worship and various religious scenes.

Roman religion

:

Objects of worship. Principal divinities. Minor or secondary deities.

Tombstone.

Oriental Christian religion:

Armenian, Coptic, Ethiopian, and Greek ceremonial vessels, votives, ikons,

manuscripts, etc.

The idea of a collection of religious ceremonial objects has excited

much interest, and cooperation most valuable and enthusiastic has been

given by a number of the friends of the Museum.
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Tin: ( OI.I.KCTION OF AMEKICAN AHOKKilNAL POTTERY.

This colloction, a portion of wiiich would seoin to belong' to tliat of

prehistoric antliro])olo<iy, has grown up under the direction of I'rof. W.
H. Holmes, of the Bureau of Ethnology, and in connection Avith his

studies of American art in clay. It is arranged in one of the central

courts of the Museum building by tribes and regions, including not

only the magnificent series of Pueblo objects obtained by the Bureau

of Ethnology, but also the general collection from the mounds of the

Mississippi Valley and from the burial cemeteries of Central and South

America, and forming one of the most impressive exhibitions of the

kind ever brought together.

The series of vessels to represent the art of the Pueblo tribes was

sent to the World's Fair They were grouped and arranged with life-

size figures representing Zuni women making and decorating pottery,

executed by Mr. F. H. Gushing. Mr. Holmes also prepared for the

World's Fair illustrations of his other investigations upon the quarry-

ing and stone industries of the Indians.

The collections shown in Chicago illustrate the (piarrying of stone

bji the aborigines of the United States, for utensils, pipes, ornaments,

etc. ; the manufacture of stone implements from Hint, chert, novaculite,

quartzite, and rhyolite; and the mining of coi)per and mica.

Exhibit illustrating the ancient quarrying of quartzite bowlders (and the manu-

facture of implements from them) on Piney Brancli, District of Columbia;

including a series of specimens, showing processes and progressive steps of manu-

facture; and photographs, drawings, and maps representing the site and nature

of the aboriginal operations and the method of exploration.

A group of exhibits illustrating by means of specimens, map>*, photographs, etc.,

the quarrying and manufacture of chert in Indian Territory, together with a

mass of quarry refuse.

Exhibits representing the novaculite quarries of (iarhand County, Ark., including a

series of hanuner-stones.

Exhibits rci)re8cnting the Hint (luarrics of Flint Ridge. Licking County, Ohio, and

the manufacture of knives, spears, and arrow-heads.

An exhibit representing the quarrying and shaping of rhyolite by the ancient

inhabitants of Pennsylvania.

Specimens illustrating the use of tiint nodules in implement-making by tribes of

Texas.

Specimens, ]>hotograph8, and maps showing the aboriginal manufacture of soapstone

utensils in the District of Columbia.

Collections from the ancient copper mines of Isle Royale, Lake Superior, supple-

mented by photographs, maps, and drawings.

An exliibit representing the sacred pipestoue quarries of Southwestern Minnesota.

A collection representing ancient mica mining in North Carolina.

Costumed figures—two negro workmen engaged in breaking up and flaking flint.

The accessions of the year include a large number of entries, the most

important being that of a series of ancient pueblo vases purchased from

Mr. H. Hales, of New Jersey, to form a part of the department exhibit

of aboriginal ceramics at the Columbian I^xposition. Small collections,

mostly shreds only, have been made by Mr. Ccrard Fowke and Mr.
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Williiim Diinviddio, of the Bni'e:m of Ethnology in Virginia and Mary-

land, and Mr. 0. Mindelelf and Mr. James Mooiiey, of the same lUireau

have added to the collections of aucieut and modern pueblo ware from

Arizona. Donations have been received from Messrs. Thomas Dow-

hug, W. II. Phillips, W. L. Abbott, C. Steckelniaii, E. A. Mearns,

Thomas Lee, S. L. Frey, J. A. Maxwell, P. L. Jouy, and Miss E. Mayer.

The important collection ofancient pueblo pottery madeby Mr. Thomas

Keam, of Arizona, which has for a number of years been exhibited as

a loan, was purchased by ^Nlrs. Mary Hemenway, of Boston.

DEl'ARTMKNT OF MAMMA1.S.

Very little regular work was done in the department during the

year, owing to the work for the Columbian Exposition, and the detail

of Mr. True, the curator, for general executive work of the Museum.

In preparing plans of this exhibit two considerations were kept in

mind: First, that the Exposition commemorated the discovery of

America, and hence that the exhibit ought, as far as possible, to be

American in character; and, secondly, that as the general display of

the Museum was intended to furnish an indication of the difi'erent

branches of its exhibition-work, it was desirable to show, as far as pos-

sible, the several classes of such M^ork in which the department was

regularly engaged.

It was first i^roposed that a prominent feature of the exhibit should

be a complete series of mounted skins of ISTorth American mammals,

including every species, and also every variety that had received a

distinctive name. It was intended that this exhibit should be a com-

plete rei)resentation of the mammal fauna of the country, and at the

same time should show the character and quality of the taxidermie

work done by the department. To bring into stronger relief certain of

the characteristic mammals of America, it was proposed, in addition,

to exhibit groups of specimens, with accessories indicating natural sur-

roundings. It was thought that these groups would also add to the

attractiveness of the exhibit, and bring into view another branch of the

taxidermie work of the Museum.
At a later date, in order to enhance the interest of the exhibit, it was

proposed to include a representation of some of the characteristic mam-
mals of Central and South America, or possibly the genera complete.

Finally, however, when the details of the allotment of space in the

Government building became known, the idan underwent considerable

modification.

The complete rei)resentation of species of North American luammals

was then abandoued in favor of a display of all the American families,

by genera, as a part of a general series of American animals, arranged

on the same plan. Thus the exliibit, as finally installed, consisted of

—

1. A series of single mounted skins, representing the families of

American mammals, by genera.
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2. A series of groups of cbaracteiistic Xortli American inammals,

each confined to a single species, and consisting of several specimens

(adult males and females, and young of both sexes, in most instances),

accompanied by accessoi-ies, indicating tlie surroundings and habits

of the species in a state of nature.

It is unnecessary in tins connection to give a detailed list of the genera

included in tlic family series, as, Avith no great number of exceptions,

the entire mammalian fauna of America was represented in this Avay.

Only the Xorth American genera of bats were included, as these mam-

mals are, for the most part, small, and do not present salient external

characters. Tliey would hardly repay, in connection with an exposi-

tion, the time and labor which it would be necessary to bestow upon

them. The Cetaceans wei^e omitted, as not belonging strictly to the

American fauna.

Among the rarer genera exhibited were Chironectes, ChlamydophoruH^

Xenurus, Elasmof/nathu.s, Lagidium, Murodipodops^ tiolenodon, and

Brachyiirus (or Ouaharia).

Of some of the rarest families, such as J)i)iomyida', no representa-

tives could be obtained. Pictures of some of these were introduced.

A large proi)ortion of the specimens included in this systematic

fiimily series Mere taken out of the Museum cases, but it was necessary

to purchase a considerable number to till gaps.

The families shown are as follows:

CeMdcv, the American Monkeys. Soriridiv, tbe Shrews.

Hapalida-, the Marmosets. Cenletida-, the Tenrecs and Ahni([ui8.

Felida; the Cats. Sciurida>, the Squirrels.

Canidn; the Dofjs. HapJodontida', the Sewellels.

Mustelhhr, the Weasels. Caaiorida; the Beavers.

Ursido; the Bears. Muridcv, the Rats and Mice.

rrocyonldw, the Raccoons. Geonnjido', the Pouched Gophers.

Cercoleptidd, tlie Kinkiijous. Saccomiiida-, the Pouched Rats.

Otariidw, the Sea-Lions. D'lpodidd, the Jumping Mice and .Jerboas.

Phocidw, the Seala. (hfodoiitidiv, the Spiny Rats.

Odoboenidcf, the Walruses. Hiis/ricUhv, the Porcupines.

Camel'uhv, the Camels and Llamas. Cliiiichilluhr, the Chinchillas.

Boridiv, the Cattle. DaxtiprocVuhr, the Agoutis.

J «/i7oc'a^;>-ifZrt", the Prong-horn Antelopes. Dinomi/idw (no English name; only one

Cerridw, the Deer. specimen known ).

Dicotylidw, the Peccaries. Cavi'idw, the Cavies.

Tap'mdw, the Tapirs. Lagomyidiv, the Pikas.

Tricheclddd', the Manatees. Leporidw, the Hares.

rin/UostomUhr, the Leaf-nosed Bats. Myrmeeophagidw, the Ant-eaters.

Emb<illi>»urkl(v, the Free-tailed Bats. Bradijpodidiv, the Sloths.

VespertUioiiUhv, the Typical Bats. Dasiipod'nhv, the Armadillos.

Talpidw. the Moles. Dklelphyhlw, the Opossums.

The groups shown were as follows:

A male Pacific Walrus, from Walrus Island, Bering Sea.

A group of California S(;a-lions from the coast of California.

Steller's Sea-lions, male and female, from the Prihilof Islands, Alaska.
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A Sea-otter from Sanuak Island, Alaska.

A fainily of Badgers from Kansas, with i)lant.s and ground-wr)rk, reprcsentiTii^ tlit^

natural surroundings of these animals on the plains.

A group of three Woodland Caril>ou, from Newfoundland, with acccissoricH rrpre

seating the more open portions of that island.

A group of Barren-ground Caribou from Alaska, on the "tundias." or tn-dess

jiiains.

A group of four Rocky Mountain (Joats, from Montana and British Colunihia, rep-

resented as standing on a ledge of a rocky mountain side.

A grouj) of six Rocky Mountain Sheep, from Wyoming and Montana, rei)resented as

climbing about a mountain pi'ak, near the snow-line.

A group of nine-banded Armadillos, from Texas, with accessories showing the

prickly vegetation of the arid regions.

A family of Virginia Opossums, showing nest and young.

Virginia Deer. A scene at tlie margin of a water-course iu Virginia. A group,

comprising two bucks, a doe, and a fawn, with accessories, consisting of trees

and plants characteristic of Virginia, intended to convey an idea of the surround-

ings iu which the Virginia deer was tirst seen by the European colonists.

Active work iu iustiillatiou was l)e,iiuii iu ^lay, 1891, when the curator

visited the establislimeuts of the larger dealer.s iu uatural liistory sup-

plies, and obtained such materials and specimens as were needed to begin

the work. The force of taxidermists was iucreased from three to uiue,

and divided into two parties, one of whicli worked on the groups and the

other on the single specimens intended for the systematic series. Mr.

William Palmer was appointed chief taxidermist, and had immediate
charge of the work nuder the general supervision of the curator; by
whose judgment and artisti<; taste tlie effectiveness of the groups was
greatlj' enhanced.

In preparing the groui)s every effort was made to produce an artis-

tic effect, not less than to secure complete fidelity to nature, and
sound and finished workmanship. Every one employed contiibuted

his shaie of special skill and knowledge, and advantage was taken, as

far as possible, of advice given by competent field naturalists.

Photographs of living animals and of characteristic scenery were
utilized when available. Special acknowledgment should be made to

j\Ir. Oeorge Bird (Irinuell, of New York, f(n- advice and assistance in

connection with the group of Mountain Goats; to Col. Cecil Clay, of

Washington, and to Eev. M. Harvey, of Halifax, in connection with

that of the Woodland Caribou. Mr. J. Stanley P>rown obtained large

quantities of lichens and mos.ses in Alaska for the groui) of IJarreu-

ground Caribou.

A new feature in these groui)s was tlie introduction of natural leaves,

grasses, plants, and .sea weeds, prepared by a process invented and
satisfactorily carried out by Mr. William Palmer. Vines with leaves

and tendrils which had never been detached from the natural stalk,

and other similar accessories, were used, producing effects which couUl
not be obtaine<l ))y artificial leaves fastened on artificial stems.

Tiie production of these groups is attended with many dilliculties,

and the number which can be constrncted in a given time would be
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disapp()iiitiii,i; to one nufainiliar with the conditions. It is often very

difficult to obtain the skins of animals of the proper ages, or of both

sexes. On account of the great geographical variation of Aniericaa

mamnuils, the specimens for any one group must be from a single local-

ity. The obtaining of accessories—plants, characteristic rocks, soil,

turf, etc.— is often ditticult. Photograi)hs of living specimens for the

guidance of the taxidermists are not always accessible, and, further-

more, in many cases there is much diversity of opinion regarding

habits. All these circumstances, together with the mechanical difficul-

ties involved, cause the groups to be expensive both of time and labor.

While the taxidermic work was progressing, attention was given to

the preparation of labels. Those for the groups were descriptive, and

were in several instances accompanied by small maps on which the

geographical distribution of the species was indicated. The single

specimens in the systematic series were provided with labels through-

out, giving names, localities, etc., and, in addition, a larger label was

made for each family, in which a brief summary of the characters, dis-

tribution, and habits of the group was presented. All these labels were

uniform with those regularly used in the Museum, and were printed at

the Government Printing Office.

Mention has been made of the series of domesticated animals, in the

prei)aration of which this department gave some assistance. The series,

so far as mammals were concerned, was not so successful as was desired,

but some forms little known in the United States were, nevertheless,

exhibited. As examples, may be mentioned the yak, obtained in India

for the Museum by the late Dr. J. Wood-Mason; the zebu of India, the

domestic buffalo of Africa, and the paca of South America.

As ornaments to the general zoological exhibit a number of mounted

heads of the large game of the world were displayed. The following

species are represented

:

Eland, African. Clark's Gazelle, African.

Greater Koodoo, African. Waller's Gazelle, African.

Lesser Koodoo, African. Dorcas Gazelle, African.

Argali, or wild sheep of Thibet, Asiatic. Sommering's Gazelle, African.

Bnrhel, or blue wild sheep, Asiatic. Speke's Gazelle, African.

Thar, or Himalayan wild goat, Asiatic. Salt's Gazelle, African.

Asiatic Ibex, Asiatic. Sassaby, or Ilartbcest, Africa.

Beisa Antelope, African. Jackson's Hartbeest, African.

Nylghau, Asiatic. Siberian Boar, Asiatic.

While the arrangement of the exhibit was, on the whole, effective,

the necessity of 'crowding the cases together detracted considerably

from its appearance.

The curator has prepared the following statement of the events of

the year

:

The accessions are, many of them, of a very interesting character. The Museum
is especially indebted to Ur. W. L. Abbott, for a collection from Aldabra, the

SevdicUes, and other islands of the Indian Ocean, iu which are included three
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skeletons and two skulls of the genus J'ro(h'l2)hinns. accompanied by notes on the

external coloration, which will doubtless throw light on tlie identity of the species

of this genus of dolphins. The collection also includes several specimens of Fruit-

bats, Fteropus, including some which appear to represent an undescribed species. Mr.
William Astor Chanler deposited a collection of about 35 mounted heads of African

antelopes. An excellent series of 31 skins of the large game of South Africa, includ-

ing the true zebra, hartebeestes, gnus, and otlier antelopes, lions, hyenas, wart-hogs,

etc., were presented by Mr. H. C. Mooi"e. Dr. P. L. Sclater, secretary of tlie Zoolog-

ical Society of London, presented a number of pelts of antelopes, and other East

African mammals, collected in Berbera, Somali, by Capt. Swayne. Mounted speci-

nu!us o( Anomalitrus, Siuutnia, (lalcojiitluciiii. and Bathi/nrgus were purchased to till gai)8

in the exhibition series. A number of small maunuals of liurmah, from the collection

of L. Fea, were also purchased. Skins of Brown's Kangaroo, the Spotted Cuscus, and
the Papuan wild hog, characteristic mammals of New Guinea, were obtained from

Bruno Geisler.

Dr E. A. Mearns, U. S. Army, continued his extensive collection of mammals
from the Mexican boundary. Mr. P. L. Jouy made a collection in Mexico, and Prof.

B. W Evermann in South Dakota. Mr. C. H. Townsend, of the U. S. Fish Commis-
sion, obtained a Califoruian Sea lion (in San Luis Bay, Lower California), three Sea

elephants, and a Steller's Sea lion. Prof. C. H. Gilbert obtained for the Museum,
near Monterey, Cal., a fietal specimen of the rare Steam's grampus, Grampua
stearnsii. Forty-four mammals were received f'-om the Zoological Park, including

4 bears, 2 Venezuelan deer, 3 llamas, a beaver, and several monkeys. A fine skeleton

and a skull of the extinct Artie Sea cow, Rhytina, were purchased through the

U.S. Fish Commission. The commission also obtained a skull of a Walrus. A skele-

ton of the Rocky Mountain Goat was purchased.

As already stated, few changes were made in the exhibition hall during the year.

The collections presented a more or less chaotic appearance, owing to the necessity

of withdrawing specimens for the Columbian Exposition.

The regular routine work of the department was carried on as usual. The skulls

and skins deposited by the Department of Agriculture were entered; the work of

cleaning skulls belonging to these collections progressed continuously, and 122 skins

were made up, including 15 deer, 27 fur-seals, and other larger forms.

The system of cataloguing the skin and skull of the same individual under diflerent

numbers, which had been in operation since 1852, has been abandoned so far as the

collections deposited by the Department of Agriculture were concerned, and all

specimens derived from a single individual, whatever their character, now receive

the same number. The same system will be applied to the regular series as soon as

the present volume of the catalogue is closed. The first number of the new series is

50,001. The old plan, which was satisfactory while the collection w;ls small, had
become very burdensome, and was furthermore constantly i>roducing confusion in

numbers.

A space in the upper part of the south-entrance laboratory was made available for

storage pur])oses by the construction of a gallery, or second floor, at the south end
of the room.

As soon as they were relieved of work for the World's Fair, the taxidermists

proceeded to overhaul the skins which had accumulated in the vats for the previous

two years, and also early accessions. It was found that many had deteriorated

more or less for lack of attention, and a few were entirely ruined As many as pos-

sible were dried for the study series and others were laid aside to be mounted at the

earliest opportunity. This work was still in progress at the clo.se of the year. The
mounting of two antelopes, a gnu, and a hartbeest was begun. During the year

82 dry skins were made up for the study series of the Museum, and, as already

Stated, 122 skins belonging to the Department of Agriculture <leposit.

Dr. E. A. Mearns, IJ. S. Army, with the aid of aa assistant, continued for some
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months to make collections for the Mnsenm on the Mexican boundary. Mr. P. L.

Jony was also engaged in tield work in Mexico for a part of the year.

The 8^)ecimen8 lent for study, dissection, or other pnrpo.ses during the year were

as follows

:

To Dr. .) A. Allen, Anurican Museum of Natural History, New York, 9 skins and

10 skulls of Field mice (Sitomi/s); 24 skins and 1.5 skulls of Pouched Gophers

{Thoutomi/s); 1 skin and 1 skull of Meadow mouse (ArincoJa); 1 akin and 1 skull of

Field mou.se {Sitomys)-. 1 skin and 3 skulls of Harvest mice (Ochefodon). For study.

To Dr. Harrison Allen, Philadelphia, Pa., 3 skulls of bats ( Dasj/pierits). For study.

To Prof. Dr. Willi. Leche, Stockholm, Sweden, 2 young Star-nosed moles in alcohol;

2 young moles in alcohol. For dissection.

To the Madrid Historical Exhibition, Madrid, Spain, 10 mounted mammals charac-

teristic of the North American fauna ; 7 i)airs of antlers. For exhibition.

To S. N. Rhoads, Philadelphia. P;i.. 2 skins and 1 skull of Cooper's mouse (Siinap-

tomns). For study.

The number of specimens in the several series, June 30. 1893, was as follows:

Mounted skins in the exhibition series 842

Skins and alcoholic specimens in the study and reserve series 10, 204

Skins and alcoholic specimens received during the year* 728

The la.st entries in the several catalogues. .June 30, 1893, were as follows:

Regular series

—

Catalogue of skins and alcoholics , 20, 994

Catalogue of skulls and skeletons 36, 0.52

Deitartnjent of Agriculture deposit:

Old series

—

Catalogue of skins and alcoholics 36, 939

Catalogue of skulls and skeletons 49, 328

New series

—

General catalogue (beginning with .50001) 54, 102

DEPARTMENT OF BIRDS.

The year's work consisted cbietly in preparing the exhibit of birds

for the Columbian Exposition. This work, owing to the impossibility

of securing an adequate number of skilled taxidermists, and extreme

ditticulty of obtaining necessary materials and specimens, and the

elaborate character of the labels ])repared, absorbed all the time of the

curator and his assistants Jind stoppcMl the regular O])erations of the

dei)artnient.

More than 1,300 birds mounted on pedestals, representing nearly 900

species, were sent to Chicago; but owing to a reduction of exhibition

space many of those had to be repacked and stored. This collection

of mounted birds contained representatives of every one of the families

of birds found in the Western ITemisi)hcre (104 in number), except the

American o.strich family, which was represented by water-color pictures.

Among the smaller birds, each family was represented by sufficient

number of si)ecies (mostly of different genera) to show the extreme

variations of size, form, and coloration.

* These statistics do not include the collections deposited by the Department of

Agriculture, which are not ilirectly in the custody of the curator. Forty-six speci-

mens were received on deposit from other sources.
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The systematic series, showing- representatives of all the families of

birds occurriuii in America, was arranged as follows :

FrinyiUUhv, the Finches.

Icterida, the Hangnests.

Sturnldiv, the Starlings.

Corvida; the Crows and Jays.

MtiiotiUida', Wood Warblers.

Cunhid'v, Honey Creepers.

Tanufividw, Tannjjers.

Uirundinidw, Swallows.

Viri'unidiv, Vireos.

Laniida; Shrikes.

Dulidd , Palm Chats.

rtUiofjonatidiV, Silky Flycatchers.

A)ti2>elid(i; Wax-wings.
Cinclida', Dippers.

Troglodjitidw, Wrens.

CerthiUhv, Creepers.

Sittida', Nuthatches.

I'aridii , Titmice.

Chamaidu', Wren-Tits.

SyJriidce, Warblers.

Alimida-, Mocking Thrushes.

Turdid(r, Thrushes.

il/o/«((7?(f?((', Wagtails and Pipits

Alaiididd; Larks.

Oxijrhamphidiv, Sharp-bills.

Furuar\id(v, ( )vcn Birds.

Dtndrocolaptido:, Wood-hewers.
Fiirmicariidtr, Ant Birds.

rteroptovhida', Tapacolas.

Coiiopophagida', Ant-Pipits.

J'In/totomidw, Plantcntters.

C(///;/5fiV?rf'. Cotingas.

ripridiv. Manakins.
Tyrannidiv, Tyrant Flycatchers.

Tvoclnlida', Humming Birds.

Micropodidn;, Swifts.

Troijonidw, Trogons.

Vicidti', Woodpeckers.

Capitonidd', Barbets.

lihamphaatidw, Toucans.

Galbididir, Jacamars.

Bucconida; Puff Birds.

Jlcedinido; Kingfishers.

Momotida; Motmots.
Todida; Todies.

Caprim u h/idn% Goatsuckers.

Steatoniitliidd', Oil Birds.

CiirUIidd', Cuckoos.

Pxittacida; Parrots.

liuhondUv, < Kvls.

Strif/'uhr, Barn Owls.

Pandioiiido', Osi)reys.

Bntmnido', Hawks, Kites, Eagles, and
Vultures.

H. Mis. JS4, Id. 2 1()

Falconida; Falcons.

Vohtmhida', Pigeons or Doves.

Cracidw, Curassows.

Perdicida; Partridges and (Quails.

TetraonkUv, Grouse.

Meleagridce, Turkeys.

Opiatliocomido', Hoatzius.

Cathartida; American Vultures.

Phai'thontidd; Tropic Birds.

Fregatida', Man-o'-War Birds.

Anhingidiv, Anhingas.

Phalacrocuracida', Cormorants.

Siilida', Gannets.

Pelecaiiida; Pelicans.

ArdeUlce, Herons.

Cochleariida', Boatbills.

Ciconiida', Storks.

Plataleidn', Spoonbills.

Ibidida; Ibises.

Phanicopterhhv, Flamingoes.

Anatidw, Ducks, Geese, and Swans.
Anhimid(v, Screamers.

Ballidda; Rails.

Aramida', Courlans.

Gruidiv, Cranes.

Psophiida', Trumpeters.

Cariamida', Cariamas.

Eurypygidw, Sun Bitterns.

(Edicnemidn; Thick- knees.

Becnrvirostridw, Avocets and Stilts.

Phahiropodidn', Phalarojtes.

Scolopackhi', Snipes.

Ja^atiida: Jayanas.

Hccmatopodidd', Oyster-catchers.

Aphrizi'hv, Turnstones.

Charadriida', Plovers.

Thiiiocoriido', Partridge-plovers.

Chionldw, Sheath-bills.

Pelccanoidhhv, Diving Petrels.

Procellariida; Petrels. '

Diomedekhr, Albatrosses.

Larida; Gulls and Terns.

Bynchopidn; Skinuners

Stercorariida', Skuas.

Ah'ido', Auks.
Urinaiorida', Loons.

HelioniUhida; Sun Grebes.

Colyiiibidd', Grelies.

Splieii iscidd', Pengu ins.

Titidmido'. Tinamous.
lihddce, Rheas.
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lU'sides tlie syiioprical collection there were shown the following

special collections:

A Collection ofHuiniuiug Birds coiiii)iisiiig s])fcic.s of sixty-four geuera.

A Collection of Birds of Paradise, embracing the following species

:

Astrapia nigra, Incomparable Bird of

Paradise.

Chlamiidera)Haculata,iipotted Bower Bird.

Chlatmjdera nnchalis, Greater Bower Bird.

Ciclnnitrns rcf/ius, King Bird of Paradise.

DiphyUodes magnifica, Maguiticeut Birdof

Paradise.

BrcjHinornis Alhcrlinl, D'Albertis's Bird of

Paradise.

E2)hnachus sjteciosus, Grau<l I'romerops.

Lophorina superha, .Sni)erb Bird of Para-

dise.

Mannvodia atra, Black Bird of Pai'adise.

ParadigaUa carunculata, Wattled Bird of

Paradise.

Paradiioa apoda,Greater Bird ofParadise.

Paradisaa Augusta- VictorUv, Empress Au-
gusta Victoria's Bird of Paradise.

Paradlswa luinor. Lesser Bird of Paradise.

Paradisaa Raggiana, Raggi's Bird of Par-

adise.

Puradiscea sanguinea. Red Bird of Para-

dise.

I'arotia sefilata, Six-wired Jiird of Para-

dise.

I'houjigama (iouldi, G(juld's Bird of Para-

dise.

Piilonorhi/uclius riohiceus, Satin Bower
Bird.

7Vi7or/( (8.1 /fee;-//, Prince Albert's Rille Bird.

Plilorhis ))i ag u itica, yiagniticewt Ritle Bird.

PtUorhis puradisea, Rifle Bird.

SchlegeJia fn/sowi, Wilson's Bird of Para-

dise.

Seleucides nigra, Twelve-wired Bird of

Paradise.

Semioptera TTallacei, Wallace's S audard

Wing.

Sericulus meliuus, Regent Bird.

Aautliomelus ardeus, Fiery Bird of Para-

dise.

A collection of Game Birds, including representatives of the following families:

Otidida-, Bustards.

Ptrdicidcr, Partridges and (Quails.

Pliasianido', Pheasants.

Pallida', Rails.

Sfolopavidw, Snipe.

Tetraonida', Grouse.

Ti»amida>, Tinamous.

Anatida', Ducks, Geese, and Swans.

Charadriidiv, Plovers.

Coluinhida', Pigeons or Doves.

Cracido', Curassows.

Gvurida-, Crowned Pigeons.

Mega^wdida', Mound Fowls.

Mehagrida', Turkeys.

Xumididw, Guinea Fowls.

A collection illustrating the confusion caused by the application of the same pop-

ular name to ditl'erent species of birds. The following birds are represented: Bee

Bird, Buzzard, Chimney Swallow, Goldfinch, Jacksnipe, Martin, Ortolan, Pheasant,

Redstart, Robin, Screech Owl, Tree Sjiarrow, Woodcock, Blackbird, Carrion Crow,

Coot, .Jackdaw, Kingfisher, Oriole, Partridge, Quail, Redwing, Rook, Sparrow Hawk,
Turtle Dove, Yellow-hammer.

Special groups, with natural accessories, as follows:

North American species approaching extinction: Carolina Paroijuet, Ivory-billed

Woodpecker, Passenger Pigeon.

To illustrate protective coloration : Ptarmigans in summer, Ptarmigans in winter.

To illustrate remarkable habits: Swallow-tailed Kite feeding. Carolina Parcxiuets

roosting, California Woodpeckers and their storehouse, Ja(,'anas walking on lily-pads,

Prairie Chickens courting, Flamingoes and their nests. Bower Birds and their play-

house, Crocodile Birds and crocodile. Lyre Birds and dancing mound of the male.

Butcher Birds and their larder.

English Song Thrushes and their nest: An artistic grou)), presented by the artists,

Mr. H. Minturn and Mrs. Mogridge, though the birds were mounted by the Museum
taxidermist, Mr. H. C. Denslow.

The value of the entire exhibit, as an educational feature, is f^reatly

i
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euhauced by tlie careful and exi»licit lal>eliiii;-, in jxtpular language, of

every object contained in it.

The gifts <»f material in this department have been so numerous and
valuable that it is not practicable to mention in this place e\en by
name all the contributors. They are enumerated in the list of acces-

sions in Api)endixYi.

Among the collections containing more than lifty specimens may be
menti(uied those of Dr. W. L. Abbott, from Kashmir and Baltistan;

of Dr. W. L. Abbott, from the mountains and vale of Kashmir; of P. L.

Jouy, from Jalisco, Mexico; of Dr. E. A. Mearns, U. S. Army, from
northern Mexico, and the adjacent parts of Isew Mexico, Texas, and
Arizona, including 823 skins; of Lieut. Wirt Robinson, U. S. Army,
from Colombia and Curasao.

Mr. Ridgway reports as follows upon the state of the collection:

The present state of the coUectioa is very satisfactory as regards preservation, but
quite otherwise so tar as the arrangement of the skin collection of the larger birds,storefl

chiefly in the \vest basement, is eoncerned. This is due to causes almost beyond con-
trol, the chief of which is the congested state of the collection,which has far outgrown
the space available for storage. The difficulty is, moreover, constantly increasing.

To remedy the trouble considerable progress has, however, been made in rearrange-
ment; but the space is so much overcrowded with cases that work can only be done
slowly and at great disadvantage. At least five times the space now occupied by
the collection would be necessary for its proper iirrangement, without consideration
of future accessions.

It has long been intended to make an extensive distribution of duplicate specimens,
both to relieve the congestion of our storage facilities and to advance the study of
ornithology in the various institutions of learning throughout the country ; but this

has been delayed until the entire collection can be rearranged, since the two being
simply different parts of the same undertaking, are necessarily carried on together.
The total numberof specimens was, atthe end of June, 1893, substantially as follows

:

Total skin scries at end of June, 1892 60, 5^2
Additions during 1892-"93 *

1^ 9j^5

Total skins at end of June, 1893 62 517
Exhibition collection at end of June, 1893 8, 154

Total specimens at end of June, 1893 70 671
Total specimens at end of June, 1892 68. 416

Increase during 1892-'93 2 255
The last entry at end of June, 1892, is 12(j,301.

The last entry at end of June, 1893, is 128,852.

Specimens were sent for study to the American Museum of Natural
Hi.story, to Osbert Salvin, esq., and Count Salvador!, Loudon; to (iur-

dou Trumbidl, of Hartford; Witmer Stone, of Philadelphia, and other
specialists.

DEPAKT3IENT OF BIRDS' EGGS.

The collection of birds' eggs still remains in the charge of Maj. 0.
E. Bendire, U. S. Army, retired, who, since the gift of his own unsur-

" Less additions to mounted collection (370 in number) and specimens distributed
(136).
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passed private collection to the Sniitlisoniau Institution in 1884, lias

devoted bis entire time to the development of the national collection

and the i)iei)aration of the treatise upon the eg,iis and nesting habits

of North American birds, for which the Institution has been collecting

material for nearly fifty years.

Maj. Bendire has continued the preparation of his work on the Life

Histories <»f North American Birds, and the text for another volume,

which will include the Cuckoos, the Woodpeckers, the Goat-suckers

and Swifts, the Humming Birds, the Flycatchers, the Horned Larks,

the Crows, Jays, Magpies, Blackbirds, and Orioles, is well in progress,

and the illustrations are being prepared under his direction by Mr.

John L. Ridgway.

The first volume of this work has been received with much favor,

and it is gratifying that American work in illustration should receive

such hearty commendation from European authorities as have the

colored plates accompanying this Bulletin.

Dr. Blasius, in the ""Rundschau," February 4, 181)3, says:

The chroinolithot^raphs are perfect. The shading is so perfect, especially near

the outlines of the eggs, which appear to be resting upon a light-gray surface, that

one imagines himself to be looking at the original eggs. lam not acquainted with

any work in English, German, or any other language, that has presented pictures

of eggs approaching these in execution. One can not but express the highest regard

for a scientific establishment like the Smithsonian Institution which produces so

excellently executed a book, and we can but wish and hope that the entire work
may be completed, so that we may have as comprehensive a treatise on North Amer-
ican oology as we have of its ornithology in Baird, Ridgway, and Brewer's History

of North American Birds, published m 1874.

Dr. Hermann Schalow, of Berlin, in the "Ornithologische Monats-

berichte," January, 1803, wrote:

The original water-color drawings were made from nature l)y John L. Ridgway,

and are reproduced in lithography in a most admirable fashion. The plates far sur-

pass the best with which we are familiar.

Dr. R. Bowdler Sharpe, of the British Museum, in •' Nature," Novem-
ber 2, 1893, wrote:

The figures are beautifully rendered by chromolithography, and the publication

is altogether a notable one. The letterpress is the work of Capt. Charles Beudire,

wh<) IS known to be one of the most practiced oologists of the present day. He has

described and figured in the present volume the eggs of all the North American game-

birds, i)igeons, and birds of prey, and he has used his opportunity to the greate^'^t

advantagt! by giving an excellent account of the life-histories of the species, together

with the latest inlormation respecting their geographical distribution. Capt. Ben-

dire's work forms one of the most important of the recent contributions to ornitho-

logical knowledge, and the succeeding volumes will be awaited with interest by
ornithologLsts.

Special allusion sliould be made to the very important cooperation

of Dr. William L. Ralph, of Utica, N. Y. Dr. Ralph has for twenty
years been forming a collection of the eggs and nests of North American
birds, very complete for the entire continent, though esi>ecially rich in

southern and extremely northern forms. This collection, which is one
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of the most important ami most beautifully {)iei)are(l in existence,

is esjiecially valuable to the student on account of the thorough and
scholarly manner in which it is catalogued and labeled, has been given

by him to the Smithsonian Institution, and nearlyhalf of it, numbering
about 3,-.">0 eggs, has already been transferred to the custody of the

curator.

The collection is being constantly increased, and Dv. Italph spares

no expense in obtaining representatives of rare species. By this agency
ah)ne at least sixty species, either not atall re]>resented or represented

by AYorthless specimens, have up to the present time been added.

A large number of other gifts have been received, of which those of

Dr. A. K. Fisher, Dr. E. A. Mearns, U. S. Army, Lieut. 11. C. Benson,

r. S. Army, and Walter F. AVebb are the most extensive, including each

over tifty specimens.

The curator prints the following statistical memorandum:

Present state of the rollectioii.

Si>et'imen.s iu >y ortb Aiuericaii series 37^ 338

Specimeus in Xorth American duplicates 11, 759

Specimens on exhibition 1, 491

Total 50, 588

Species and snbspecies in the North American series 781

Specimens in foreign series 4, 419

Specimens in foreign duplicates 231

Total 4, 650

Species in foreign series (i24

Nests iu North American reserve series 1 2, 656

Nests on exhibition 235

Total :i. S91

Last catalogue entry in June, 1892, 25,170.

Last catalogue entry in June, 1893, 25,935.

DEPARTMENT OF REPTILES AND EATRArill ANS.

Dr. Leojihard Stejneger, the curator of these collections, reports that

if the progress of the department be measured by the number of speci-

mens received and entered ui)on the books, the activity of the past

year has been unprecedented, no less than 12,.{02 si)ecimens having
been catalogued.* Some of these have furnished types for quite a num-
ber of recently described si)ecies, both from this country and abroad.

As a {!onsequencft of the greatly increased number of specimens

received during the present year, the routine work of installing, identi-

fying, caring for, labeling, and reporting upon them has been more
than twice as great sta during any previous year. The department has

* For comparison it may be mentioned that the number of entries in 189l-'92 was
1,055; in 1890-'9L 908; iu 1889-90. 705: in 1888-89. 784 ; in 1887-'88, 19; in 188r)-'87. 138.
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also liad on liaiul the ])reparation of its part of the exhibit for the

World's ('olumbiaii Exposition in Chicago, so that the curator and his

assistant have had their time fnlly occui)ie(l withont much cliance of

effecting a better arrangement of the old collections.

The curator has been specially engaged in the care of the collection

of reptiles obtained in Death Valley by the expedition sent out from

the U. S. Department of Agriculture, in charge of Dr. C. Hart Mer-

riam, and has furnished a special report which, accompanied by four

plates, was published in North American Fauna, Xo. 7, May, ISO.'?.

In this are described 11 new species and subspecies, while a number
of forms described by previous authors are more fully reported ujion.

Among the most interesting additions to the collection is a new
species of Xantusio, described by Dr. Stejneger as X. Heitshinci* This

lizard belongs to a genus peculiar to California, two species only being

previously known. The new species is remarkably distinct and forms

altogether one of the most interesting herpetological novelties obtained

in this country during recent years. I may add that the present species

is only part of a very valuable collection sent home by Mr. Ilenshaw

from southern Califonna.

There has also been received another collection which throws con-

siderable light on the geographical distribution of species in the south-

western portion of the United States and contains many rare species.

This was presented by Dr. Timothy E. Wilcox, U. S. Army, who col-

lected at Fort Uuachuca, Ariz.

Of extralimital collections obtained during the present year may be

mentioned those made by Mr. P. L. Jouy in varicms i)arts of Mexico;

by Mr. Charles W. liichmoud in Nicaragua, and by Mr. Harry W.
Perry in Honduras.

Especially important have l)een the collections received from Atrica.

The Museum has l)een particularly deticient in material from that part

of tiie world, but tlianks to the zeal and generosity of two American
gentlemen, this deticiency is now gradually being remedied. i\Ir.

William Astor Chanler has sent collections from the east coast of the

mainland between the mouth of the Tana River and Hameye, about 300

miles iidand, and Dr. W. L. Abbott, others from the Seychelles and
various otlier groups of islands off the east coast of Africa. The study

of the former collection by Dr. Stejneger reveals many rare and
undes(Tibed species, while the latter furnishes the material for a full

list of the herpetological fauna of the islands in ([uestion, which also

shows a number of new species.

Among other ])rominent contributors are Profs. ,1. T. Scovell and A.

J. Woolraan; Julius Hurter, St. Louis, Mo.; F. Stephens, Santa

Ysabel, (Jal.; Herbert Brown, Tucson, Ariz.; Dr. E. A. Mearns, of the

TInited States and Mexican Boundary Commission; George E. Harris,

* Discovered in simfhern California by Mr. H. W. Heiishaw.
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Ciissville, jMo. : I'lof. 15. W. Hvcrnianii, of tlie I'. S. l-'isli Commission;

L. Beldin.i;-, iStockton, Ctil.

The work of Dr. St('Jiiej4er on tlie i)roi)0.sed .su[»i)lemeiitiiry \()liim('

of the Noiueiiclator Zoologicus has progressed as fast as couhl be

exix'cted, and by the end of the year more than 17,000 generic terms

had been card-catah)giied and arranged alphabetically by classes. It

is evident that the original maximum estimate of 20,000 genera will l>e

reache<l or even exceeded.

Excellent facilities for studying the collections have been extended

to Prof E. D. Cope, who, among other subjects studied, made extended

anatomical researches for his new ophiological system, and to Dr. O.

P. Hay, for liuishing his work on the Indiana reptiles.

The estimate of the curator shows the status of the collection on

June 30, 1893, to be as follows:

Si>ffimen8.

Reserve series 18, 222

Duplicate series 8, 705

Unassorted and exotics fi, 313

(iraud total :«, 240

Last catalogue entry iu .June, 1892, 18,191.

Last catalogue entry in June, 1893, 20,493.

The exhibit of the reptiles and batrachians at the World's Colum-

bian Exposition comprised two classes of objects, viz : (1) Groups of

casts and mounted specimens, and (2) a series of specimens illustrating

representative American families.

Owing to lack of space and time three groups only were exhibited,

though work on several more had been planned and partly begun.

The tirst group consisted of 14 casts of some of the more typical

poisonous snakes occurring within the United States, as for instance,

various species of rattlesnakes, the water moccasin, the co])perhead,

and the harlequin snake. The snakes were shown coiled or crawling

among rocks, roots of trees, dead leaves, moss, etc. The accessories

were not intended in every case to represent the actual surroundings of

the species, as the specimens belonged to species inhabiting widely sepa-

rated localities, and were exhibited together for the purpose of contrast-

ing the various types. The casts composing the group were mostly of

plaster, while two were made of a glue composition. They have in every

instance been made from specimens sent alive to the Museiun, several

of them exi)ressly for the Chicago exhibit. Among these I would call

special attention to the magnificent Texas rattlesnake [Crotnlus atrox)

and the red California rattler (C. ruhidiis) from southern California.

The second group comprised 33 casts and mounted specimens of

ditierent types of land and fresh water turtles inhabiting the United

States, including gophers, box tortoises, terrapins, mud turtles, soft-

shelled turtles, etc., the accessories, as in the snake group, illustrating in

ageneral way only their natural sm roundings. water and sandy beaches

consequently predominating.
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The third giouj) showed a tine yellow boa, from Jamaica, in the aetof

cliiiil)iii,u' the branches of a tree, typifying the non-venomous snakes in

contrast to the group of poisonous ones.

The secoud class of objects consisted of G8 species in alcohol, this

series being destiued to illustrate by tyi)ioal si)eciniens the families of

reptiles and batrachiaus occurring in the Western Hemisphere. Alto-

gether 48 families were shown, several of the larger ones being repre-

sented by a series of species to illustrate the extremes of forms included

in them. All the specimens were carefully mounted upon glass i)lates,

iu imitation of the natural positions of the animals, and displayed in

square glass Jars, the larger ones in Dortlinger Jars, the smaller, in

Benedict plate-glass Jars, The great advancement of this inode of

exhibiting alcoholics over the old one of simply snspending the animal

iu a round Jar, was very striking. The plate-glass Jars especially are

so beautifnl and the animals show to such an advantage that it is hoped

that the experiments which are now being made for improvements in

their manufacture may meet with success. Each Jar was provided with

two printed labels, one family label giving in a few terms the scientific

characteristics of the family, in addition to a brief ])opnlar account of

its other peculiarities, as well as the geographical distribution, the

other label being the specimen label containing the popular and scien

tific names, locality, ^luseum number, and donor's or collector's name.

A systematic series of alcoholic specimens, representing the following

families of American reptiles and batrachians:

liKl'TILKS.

Crocodiles, CrocodilUhr.

Tortoises, families Chehidridn', Khwstentida', Testitdiiiidd , Emi/dhhr, Cheloniidop.,

Dermochehjdida', and Trionyehida-.

Li/ards, fainilies EnhlepharidWjGekkonidn', AnoUda\ Iguanida;, Helodermat'uUv, Angu-

id(v, AnnieUida-, Xantiisiida', Teiidw, Schicid(V, Jiipedkhr, Ampltisba-nidw.

Snakes, families TiiphIoj)idn\ Leptotijphlop'Hhv. Ili/siidd', Boida\Charhndn', Xatricidw,

Nothopnid<v, AinhlycephaUdd', Boigid<p, Elapidiv, Hijdrophida', Crotnlida'.

15ATRACI1IAXS.

Salamanders, families rroteida', Cryptohranchida', Amhh/sionuiiidn', Plethodonilda:,

Desmognathidiv, Salamandrido', AmpMumidw.
Ciecilians, family Ca'ciliida'.

Sirens, family Sirenidn'.

Toads and frogs, families Jiiifonidw, Pelobatida, Ilylidw, Cystignathida, Engystomat-

idd', DendvohatUhv, lianida-.

Although not very extensive, the herpetological exhibit attracted

much attention, particularly the two large groups, which were con-

stantly surrounded by a crowd of interested and appreciative visitors

to the Fair,

DEPARTMENT OF FISHES.

The honorary curator. Dr. Tarleton H, Bean, was placed in charge

of the exhibit of the U, S, Fish Commission at the World's Columbian
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Exposition, and tbis, together with his other duties in connection with
the Commission, has enabled him to devote but little time to the work
of the ^fuseum. He has cooperated Avitli the Assistant Secretary in the
prei)avatiou of a Museum publication, "Oceanic Ichthyology," which
is now in press. Mr. Barton A. Bean, assistant curator, has been
engaged in the routine work of the department in the preparation of
the exhibit for the Exposition at Oliicago, and in the arrangino- of

drawings-of deep-sea tishes for publication. A general rearrangement
of the collection of the department is needed, and will be undertaken
this fall. There have been 418 catalogue entries; the number of speci-

mens received is about 1,000.

The most important collections contributed have been received from
the V. S. Fish Commission, especially the additional deei)-sea and oceanic
forms collected by the steamer Albdtro.ss.

This exhibit at the World's Fair consisted of 154 families and sub-

fanulies, represented by 107 species of the fishes of Xortli and South
America. The specimens Avere displayed in rectangular glass Jars, to

which were attached labels giving a diagnosis setting forth the family

characters, followed by a statement of the number of the genera and
species in the family, their geographical range, and an account of their

habits, food, and uses. Small species labels were also attached to desig-

nate individuals or groups of individuals. The object was to make a

popular and instructive exhibit of the fishes of the Western Hemi-
sphere, which aim was satisfactorily carried out by the means employed
for the dis})lay.

"The following is a list of the families and subfamilies represented:

Orthafjoriscido', the Ocean Sun-fishes.

Ti'tro(lo)itid(v, the Swelltishes.

Diodontidti; the Porcnpine-fishcs.

Osircuionidiv, the Truuk-tishes.

Bnli>itid(v, the Triji^er-tisues.

E'tpiHHump'Hhr, th(' Sea-horses.

SytKjnathkhr, the Pijie fishes.

MdUhidw, the Bat-fishes.

Lophiida', the Anglers.

Cerafiida', the Small Aujijlers.

Aiiteiinariidfv, the Prog-tishes.

Sohidd', the Soles.

I'h iironectid(v, the Ploumlers.

Alucruridiv, the Grenadiers.

I'h'tusferida', the Fieraslers.

Opltidiidw, the Donzejlas.

Unitiilidw, the Brotiilids.

(•adida'. the Cod-fishes.

Mirlucida; the WhitiDgs.

Li/codidd, the Eel Pouts.

Ammodytid(v, the Saud Lances.

Cnjptacanthidw, the Wry-months.
Stichiidte, the Eel P.lennies.

Xiphidionfida-, the Butter Eels.

Anarrliicliadid(r, the Wolf Fishes.

CebedichihyUhr, the Monkey lilennies.

Bleiniiid(v, the Bleunies.

Opisihofinathidw, the Big-eye<l Bleniiies.

liutrachkhv, the Toad-fishes.

Leptoscopidd', the Small Star-gazers.

Uranoscopidw, the Star-gazers.

lidthymaistcridw, the Ron(|uils.

<'l(ia8modo7itidd-, the Great Swallowers.

TIdchodontidd', the Sand-fishes.

dohiesocidd-, the Clinging Gobies.

Lipdridido; ilw Sea Snails.

Cycloptcridw, the l.aiiii)-fishes.

CalHouymidd\ the I)ragonet.s.

(iohiidiv, the Gobies.

TriyUdo; the Gurnards.

Aijiiuidiv, the Alligator-fislies.

Cditidd', the Scnlpins.

Hemitripterkhv, the Sea Ravens.

Svorpdnklo', the Rock-fishes.

Chiridd, the Chiroids.

Sidrkld . the Parrot-fishes.
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Labrida;, the Wrasses.

Pomacenfrida', tlu> Demoiselles.

CichUda', the Cichlids.

Embiotocida', the Viviparous Perches.

Gerrida; the Moharras.

Pohjnemida', the Thread-tins.

Acanthur'uhr, the Surgeons.

Cha'todoutida', the Cha'todens.

Ephippido', the Angel- fishes.

Xiphi'uhr, the Sword-fishes.

Trichiiirhhe, the Cutlass-fishes.

iScombrido', the Mackerels.

Caravgida', the Pouipanocs.

Corypbaenida', the Dolphius.

Stromateidd', the Butter-fishes.

Pempheridiv, the Pempherids.

Zenidw, the Dories.

Bramidw, the Pomfrets.

INomeidiv, the Nonieids.

LatUida', the Tile-fishes.

MuUida; the Red Mallets.

Holoccntrida', the S(£uirrel-fi8hes.

Berycidtr, the Beryxes.

Scicvnidcr, the Drum-fishes.

Sparidec, the Sea Breams.

Pinielepterido', the Rudder-fishes.

Pristipomatida', the (iruuts.

Centrarcliida', the Sun-fishes.

Elaasomatido', the Elassomes.

Serranidd', the Sea Basses.

Percidw, the Perches.

Apogonid(v, the Coral Fishes.

Centropomida', the Suooks.

Pomatoinida', the Blue-fishes.

Elacatida', the Cobias.

Pr'iacanthUlw, the Big-eyes.

Aphredoderida', the Pirate Perches.

Sphyrcniidir, the Barracudas.

Echoicid'uhr, the Remoras.

Track jipterIda', King-of-the-Herrings.

Atherinida', the Silversides.

Mufjilllda', the Mullets.

G asterosieidw, the Sticklc-backs.

Aulorhj/nrhido', the P'lute -mouths.

Fistulariidw, the Trumpet- fishes.

Ceutriscida', the Suipe-fishe.^.

Belonlda', the Silver Gars.

Exocnct'uhv, the Flying Fishes.

Ambh/opsida\ the Cave Fishes.

Luciida- (Esoeida'), the Pikes.

Umbridw, the Mud-minnows.
DaUido', The Dallias.

Ci/prinodoiitidw, the Mummichogs.
Cburachiidfr, the Charaeincs.

P(Tcoj>nid(i\ tlie Trout Perches.

Halositurida', the Halosaurids.

ChanJiodontidiv, the Tiger Fishes.

Sternoptychida', the Hatchet-fishes.

Stomiatida', the Stomiatoids.

Scoptlldcv, the Pearl Fishes.

Synodontldw, the Snake-fishes.

Argeutinidiv, the Smelts.

Sahnonid(v, the Salmons and Trouts.

Alepidosaurida', the Handsaw Fishes.

Ah-pocephaVidiv. the Alepocephalids.

Hiodoiitidir, the Moon-eyes.

Alhulidif, the Lady-fishes.

Elophhv, the Big-eyed Herrings.

('hanidd', the Milk-fishes.

Clupdd(r, the Herrings.

Dorosomida', the Gizzard Shads.

Engraidkhv, the Anchovies.

Catostomida', the Suckers.

Cyprinida', the Minnows.

Slernopyglda', the Electric Cat-fishes.

(iymnotUhv, the Electric Eels.

Siliirido', the Cat-fishes.

Loricariidiv, the Loncarions.

SymhrantJiid((\ the Symbranchids.

Congrtda', the Conger Eels.

AnguUVnhv, the Eels.

Muracil id<i\ the Morays.

Neinichthyida', the Snipe Eels.

Synapbobranchida', the Synaphobranch
Eels.

Simencbelyidir, the Pug-nosed Eels.

Saccopharyngida', the (iulpers.

Eurypharynghla', the Pelican Fishes.

Xotacaiitliidd', the Spiny Eels.

Amiida', the Bow Fins.

Lepldosleidw, the Gar Pikes.

PoJgodoiitida', the Paddle- fishes.

Acipenscrhhv, the Sturgeons.

Chiinoridd', the Chima-ras.

Myliobatida; the Eagle Rays.

Trygonida-, the Sting Rays.

Torpedinida', the Torpedoes.

Jiaiidw, the Skates.

Pristida', the Saw-fishes.

tSqiiafiiiida', the Angel Sharks.

Hetcrodontidir, the Port Jackson Sharks.

Alopeciida', the Thresher Sharlcs.

Sphyrnidw, the Hammer-headed Sharks.

Galeorhhiidiv, the True Sharks.

S2)inacida', the Dog Sharks.

Scymnida', the Sleepei' Sharks.

Pctromy:otilidiv, the Lam])reys.

Myxitiidir. the Hag-fishes.

Braiicbiostoiiiatidw, the Laucelets.
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DE1>ART:mKX'I' of vertebrate FOSi^ILS.

The work in tliis (lopartnuMit of the IMuseum during the past year
has been partly devoted to moimtiug- and hibeliug the specimens
ah-ead3' phiced in eases in tbe exliibition room, and this work has been
under the special eliarge of ^fr. F. A. Lucas.
The preparation of specimens secured by the honorary curator, Prof.

O. C. Marsli, <luring his explorations in the West for the U. S. Geologi-
cal Survey, has been continued at New Haven, and good progress has
been niade, but the want of proper space to exhibit such specimens
has prevented any of these being placed on exhibition in tlie National
Museum during the past j-ear.

The curator i)roposes to use the wall space above the cases for a
series of life-size restorations of the large extiiK-t animals especially
characteristic of North America, and an important beginning has been
made by the production of a series of six restorations under the imme-
diate direction of Prof. Marsli. These restorations represent on canvas
the skeletons, natural size, of L> gigantic Dinosauriau reptiles from the
Jurassic formation, Ccmtosaurus and Stegoscmrus; 2 others from the
Cretaceous, Claosiiuru.s and Tricerafops; and 2 huge mammals from tiie

Tertiary. Tinocrras and Brontothcrinm. These restorations have been
made with great care, from type specimens, and this exhibition will be
of much interest to the general public. Sinnlar restorations of other
extinct animals are in preparation.

The curator has published, during the past year, several papers
relating indirectly to the collections of vertebrate fossils mentioned
above, though more intimately in connection with the U. S. Geological
Survey. In memoirs now in preparation, however, he will describe
fully the more important specimens he has already deposited in the
National Museum.
There have been l.J specimens received during the year, involving

the same number of (catalogue entries.

l)El'AKT:\rENT OF MOLLUSKS.

The curator. Mr. \V. U. J)al], reports that satisfactory ])rogress has
been made in routine work during the year. The arrangement of
specimens in the exhibiticm cases in the lower hall has been completed.
The general collection has been revised, the species conveniently
arranged for reference, and index sheets for each drawer, containing a
list of the genera and species in each tray, have been prepared. At
the same time the names of the species have been checked off on an
interleaved copy of Paetel's Catalogue of Mollusks, thus facilitating
reference to the collection and indicating deticiencies more clearlv.
Duplicates have been eliminated and packed away in their proj)er
boxes, as described in my last annual report. New material has been
examined, labeled, and distributed to its proper jdace in the collection
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after registration. Much attention has been paid to tlie Tertiary fos-

sils, ill which the collection is very rich, and which were urgently

needed for comparison with the material brought in by the U. S. Geo-

logical Survey. The entire collection of Tertiary ibssils has been

arranged for easy reference, and a provisional card catalogue of locali-

ties and horizons has been i)i'epared. Much of the material from the

Miocene has been cleaned, separated, arranged, and registered, and

provided with labels showing locality, collector, etc., though in many
cases the names had to be omitted until the specimens shall have been

more thoroughly studied, A large part of the registration for the year

has related to this class of specimens. The amount of registration is

shown in the following table:

Species of duplicates catalogneil 281

Card catalogue of the sauic 1'81

Drawings registered 29

Envelopes filled out for dra wings 29

Total t;20

Adding to these the number of actual registrations for the vear we
have a grand total of about 5,738 entries, as against a similar total of

7,700 for lS01-'92.

The number of accessions during 1892-'93 was 72, against 85 in

1891-92. Several of them were of importance and many of great inter-

est, but, as a whole, the accessions during the i»ast year do not comprise

any very large single masses of material compared with those of some

previous years.

The most important contribution to the collection has been the result

of a decision by the Rev. L. T. Chamberlain and Mrs. Frances Lea

Chamberlain to contribute the means necessary to bring up to date

and keej) as complete as practicable the Lea collection of fresh-water

mollusks, especially the UnionUUc. In pursuance of this very desira-

ble object, they have generously furnished the means for the purchase

of several unique series of Asiatic and African uuios, and have author-

ized the ordering of others, when necessary, for the object in view.

Nearly all the material thus acquired is rare and new to the collection,

and of the utmost value for the study of the group to which it belongs.

Looking forwar<l to the publication of a catalogue of the Lea Collection

as one of the special bulletins of the Museum, Mr. and Mrs. Cliamber-

lain have also generously added to the sectional library by autliorizing

the purchase of such works of recent date on the riiioiiithr as are

necessary to the studies involved and not yet contained in the jMiiseum

library. Several costly and important works have already been

ordered or received under this arrangement, and more will follow. Our
sincere thanks are due to Mr. and Mrs. Chamberlain for their wise

and considerate generosity, which not only benefits science and the

Museum, but continues the association of the name of Lea with prog-
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ross in tlie study of tliese groups of animals in a graceful and most

gratifying way.

lu completion of an exchange sometime since entered into between

Mr. Dall and Mr. Maurice Cossmaun, of Paris, the successor of Deshayes

in the minute study of the successive eocene fauruis of the Parisian

basin, the latter has sent to the Museum about 700 named species of

mollusks from that formation, which, coming from him, have the authen-

ticity of types. Sev^eral desiderata of the Museum Inive been supidied

by Mr. Hugh Fulton, of London, through an exchange arranged with

him. all of which were new to the collection, and several of extreme

rarity and value.

From Dr. W. L. Abbott has been received an interesting and very

attractive lot of shells from the Seychelles and adjacent islands.

The California Academy of Sciences, through Dr. J. G. Cooper, has

donated about lo specimens of land shells from the peninsula of Lower
California, most of which were very acceptable additions to the col-

lection. Our faithful correspondent, Mr. I. Greegor, has continued his

contributions to the Museum by donating specimens in alcohol of the

rare Murexfuln'scens Sby., from Fernandina, Fla., and a number of inter-

esting pathological s[)e('imens showing how mollusks repair the injuries

they occasionally receive. Dr. H. von Ihering has contributed some
interesting laud and fresh-water shells from Brazil, and Rev. H, Loomis

others from Japan. Dr. Edgar A. Mearns, of the International Bound-
ary Survey between the United States and Mexico, has forwarded the

mollusks collected by the party, including a new species of Anodonta,

with a view to the preparation of a report on the expedition and its

collections. From Mr. J. D. Mitchell and Mr. J. A. Singley. and also

the State geological survey of Texas, have been received interesting

miscellaneous collections, including several species not before reported

from the Texas coast, and a few which appear to be undescribed. Mr.

Charles W. Richmond has furnished a few interesting species from the

Nicaraguan region. Mrs. Ada M. Walton sent to the Museum a col-

lection of specimens from the coast of California, which, from certain

circumstances connected with the donation, deserves s})ecial nientiim,

though the collection added little to the Museum series which was not

already represented there. Mr. Ed. Saxon Wyard presented a few

large ornamental shells, whi(;li, from their unusual size and beauty, were

very desirable for exhibition jjurposes. Mr. William Moss, of Ashton-

under-Lyne, England, contributed some microphotographs of the rad-

ula, etc., of various British mollusks, which were exceptionally success-

iul in showing dillicult anatomical details. An exchange with Mr. B.

H. NN'right added a few desirable Uuiouidiie to the collection. The
Department of Agriculture and the U. S. Fish Commision have con-

tributed several lots of mollusks collected by members of their statts.

Besides the work abo\'e referred to, the general o])erations of the

department include the i»reparation of special reports on collections
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made under goveininental auspices by various orj^anizatious, such as

the U. S. Fish Coniinission, the U. S. Navy, the Revenue Marine, the

Department of Aj^riculture, and special expeditions. xVmong them are

two which bear particnhirly on the Tertiary geology and paleontology

of the southeastern border of the United States. One of these (Bulle-

tin 84 of the U. tS, Geological Survey, by William H. Dall and Gilbert

D. Harris) summarizes our knowledge of the post-eocene Tertiary

geology of the United States, including Alaska, up to about 18!K), the

manuscript having been delayed in ijrinting nearly two years. The

other is the second part of a report by the writer on the Tertiary fauna

of Florida, including the gastropods and containing nuich new mate-

rial. A third part, to comprise the Pelecypods and a geological sum-

mary, will conclude the work. In addition may be mentioned certain

reports on fauna! collections of the Southern States and a small collec-

tion from eastern Siberia, and further researches by Mr. Simpson on

the Unioni(l(v.

Mr. Dall speaks as follows of the state of the collection

:

In pre lous reports I have explained why it is not possible to give the exact num-

ber of species, specimens, duplicates, etc., contained in the collection. In my last

report it was estimated that the collection contained about 482,725 specimens, of

which about 100,000 are preserved in alcohol. During tlie year about 5,600 specie

mens were received, which would malve a present total of 188,325 specimens now
contained in the collection. The number of entries in the register for 1892-'93 is

4,578, as shown in the appended table, representing some 13,734 specimens.

XXIII

.

XXIV.
XXVI .

XXVII

Total

Volume. From-

106, 904

112, 401

124,683

125,426

To—

106, 981

115, 307

125, 425

126. 259

Total.

77

2,906

762

833

4,578

Kemarks

Volume in use.

Keserved for fossils.

Volume filled.

Volume in u.se.

The total number of registrations to date, diulucting all duplications and omis-

sions in the register, is 107,591, representing about 322,800 specimens catalogued to

date. The unmber of workers and their distribution in the building render it nec-

essary to use siuniltaneously several volumes of the register, which explains why
the foregoing table is necessary to show the total registrations for the year. The

formal registration, with the gaps alluded to, terminates .luue 30, 1893, with the

number 126,2.59.

The work of assisting students in various parts of the country to

identify their local fauna, to intelligently direct their studies, and to

answer their numerous (pieries on different branches of the subject has

always been regarded as an important function of this department, and

has been made a special care by Mr. Dall, who states that correspond-

ence of this kind was conducted in 1891-'92 with 166 different persons,

involving over 300 letters and 600 to 700 pages of writing, besides the

identiticatiou of many liundred s])('('iinens, while in 1892-''03, 90 ditlVreiit

persons received 330 communications, involving some 800 pages of writ-
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ing-, nearly all of which Avas the woik of the curator. For want of time,
owing' to tlie press of work and abseiu-eof suffi(!ient clerical assistance,
the number of species identitied for students has not been recorded.
In 1891-'92 the number amounted to over 3,000 species, for each of
Avhich a label had to be written. During- the past year the nuuiber
sent for identilication was considerably less.

DEPARTMENT OF INSECTS.

In this department, under Prof. C. V. Riley, hon<miry curator, consid-
erable time has been devoted to the preparation of exhibits for the
World's Columbian Exposition. In this work the Museum has cooper-
ated with the Division of Entomology in the U. S. Department of Agri-
culture. The exhibit, while devoted Iarg:ely to the science ofentomology
economically considered, also contained much material of purely educa-
tional or scientific value. The systematic collection of Xorth American
families and the collection of insects injurious to forestry were rear-
ranged. A large amount of material has been identified for correspond-
ents, and many students have been aided in their work by means of
loans and exchanges.

Among the most important accessions were:
From Prof. A. L. Montandou, Bucharest, Roumania, 374 species, iiichuliag 2,332

specimens, mostly exotic hemiptera not previously represented in our collection,
and especially valuable as being identified by this well-known specialist.
Coleoptera, representing the saline fauna of Great Salt Lake Hasin, Utah, 30 species

from H. G. Hubbard, Detroit, Mich., and E. A. Schwarz, Washington, D. C.
A collection of East African insects of all orders (more than 300), from William

AstorChanler, Ilameye-on-Tana, East Africa. Donated on condition of having them
studied and afterwards divided with the Imperial Museum in Vienna, Austria.
A collection of miscellaneous insects (66 species), from Kashmir, from Dr W L

Abbott.

A collection of European JluscidiB (98 species), illustrating Brauer aud liergen-
stamm's classification of this group, from the Imperial Museum of Vienna, Austria,
through Dr. F. Brauer.

North American Noctuidso (63 species), from Prof. J. H. Smith, New Brunswick,
N. J., mostly types of new species described by him either in the Museum Bulletins
or in the journals especially devoted to North American entomology.
A collection of insects, mostly Coleoptera (25)6 specimens), collected in Mexico by

J. T. Mason, Jalapa, Mexico, from the curator.
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The followiug statement as to the coiulitioii of the eollection is pre-

sented by the curator:

The followiug table indicates the number of speciuiens in the reserve, exliibitiou

and duplicate series:

Si)ecimeiis. Collection.
Kative or
exotic.

Hynieuoptera.

Neiir()i)teni

.

Ortlioiiteni

Coleoptera.

Lepidoptera

Heniiptera.

Dilitera

.

Reserve Native.

(Id ' Exotic.

Duplicate

Exhibit '

Reserve ' Native.

, do Exotic .

Exhibit

Reserve Native.

, do Exotic -

Duplicate |

Exhibit

Species. Examples.

3,500

1,000

500

200

600

400

Native.

Exotic .

Reserve

do

Duplicate '

Exhibit
[

Reserve
i

Native

do
j

Exotic

Duplicate

Exhibit

Reserve Native

do Exotic

Duplicate

Exhibit

Reserve
j

Native

do ExJtic

Duplicate

j

Exhibit

Aracliiiida Reserve Native

do Exotic

1
Exhibit

7,200

7,300

Myriapoda. Reserve
,
Native.

do Exotic

.

Exhibit

4,500

3,000

2.500

2,000

4.000

800

350

150

Total

200

50

20, 000

2, 000

2,000

1,000

2,000

5U0

200

6, 000

2,000

3, 000

1,000

50, 000

30, 000

300, 000

10, 000

60, 000

10, 000

35, 000

4,000

20, 000

5,000

3,000

1.000

20, 000

2,000

2,000

1,000

2,500

500

200

2,000

200

100

59S.200

IXCUKASE OF THE COLLECTION.

Thecollectioiiliasincreaseddnriugtheyearby the addition (if about TjdOOspeeitueiis.

The last catalogue entry for June, 1892, was No. 1041.

The last catalogno entry for June, 1893, was No. 1260.

The routine work of the year has consisted chieliy of making up collections for

exchange; reports on accessions for examination and report, about 100 such reports

having been uuide duriug the year; naming of specimens for collectors (about 50

larger and smaller series of insects of all orders have been identified for corresi)oud-

ents, representiug more than 2,000 species); the selection of material to send to

specialists for study and determination ; mounting and labeling of specimens; iden-

tifying the material of the accessions and incorporating it in the collections. This

is generally done in coimection with the work of arranging all the collections in

permanent shai)e.
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(rt) lieserve collection.'^.—In the IHptcra, learranjfeuientH have been made, i)iiii(ii)all.v

in the iainilies Tacliinifhr and liombynidw. To the Lepidoplcra much time has l.ueu
devoted in all groups, l.oth in the systematic and biologic series. In the Coleopfera
several groups like the Kumolpini and Hijdrohimi lia\c been rearran"-ed. In the
Hymenoptcra accessions have been incori)orat((l. In the Ifomoptera all the unar-
ranged material has been incorporated and the entire collection has been arranged.

{b) Duplicate collections.—The^^o are generally arranged in connection with tiie cor-
responding reserve collections, but an exception was made this year in selecting a
special series of North American Colcoplera, containing two specimens each of all
the species (2,'212) available frnm the general duplicate collection. This will facili-
tate exchanges.

(c) Exhibit collecfions.—In order to temporarily fill up the vacancies in the Museum
exhibition hall caused by the transportation to Chicago of the larger portion of the
nniterial, 56 exhibit boxes were prepared from duplicates of native and exotic insects.
At the beginning of the fiscal year a series of Xorth American insects were selected,
showing 181 species that have more commonly-used vernacular names. These were
arranged in 7 boxes and put on exhibition.

Several of the papers by the curator, enumerated in the Bibli()grai)hy (.\ppendix
VII

1,
are based largely on Mu.seum material. Dr. A. S. Packard, who is engaged m

the study of the North American Bombycid moths, has beeu allowed free study of
the Museum collection, and was granted the loan of siu-h species as requir.'d a. more
detailed investigation. Various papers have already appeared in the Canadian Ento-
mologist and in the .lournal of the New York Entomological Society on this sub-
ject. Mr. William Fox, of the Academy of Natural Sciences, Philadelphia, has
borrowed the collection of the genus Tri/poxelon of the family Pemphrcdouula; to
assist him in his review of this group, published in the Transactions of the Ameri-
can Entomological Society. Prof. A. L. Monlandon, of Bucharest, Roumania, has,
by exchange material from the Museum, been assisted in studying the North Ameri-
can Hemiptera-Heteroptera, and as a result has published in the Proceedings of the
MiLseum, Vol. xvi, pp. 45-52, "Notes on American HemiptcraHeteroptera/ Dr. F.
W. Coding in his "Synopsis of the Subfamilies and Genera of the Membracida' of
North America-' has studied Fitch's types, e.specially in the Museum collection, and
his "MembracidiE of St. Vincent Island, West Indies," in the Canadian Entomolo-
gist for February, 1893, pp. 53-56, contains seven new species from tvpes iu the
Museum collection. Mr. O. F. Cook has studied tht> Lithobiidw in the collection and
borrowed the African Myriapods of Abbott's collection for study and special report.
Mr. Samuel H. Scudder has studied the Orthoptera of the Galapagos Islands, and
Mr. William H. Ashmead has completed a valuable monograph of the Proctotrypidw
based on material in the Mu.seum. Mr. L. O. Howard has continue.l his work upon
the host relations of parasitic Hymenoptera, and has also prosecuted certain special
studies on the Chalcidida; while Mr. C. L. Marlatt has be(>n engaged upon the revis-
ion of the Tenthredinidiv.

Prof. Kiley also coutiibiite.s tlio followino- notice of the exliibits in
entomology in the Government buildino- at the World's Fair:
The fact of the intimate connection of the Department of Insects in the National

Museum with the Entomological Division of the Department of Agriculture, led to
a certain and necessary commingling of interests in the arrangement for tlie repre-
sentation of the two at the World's Columbian Exposition. The main Government
exhibit in entomology was therefore brought together in the agricultural section of
the Government buildiug, and while largely devoted to the economic phases of the
subject, in which particular it more clos.dy represent.'d the Department of Agricul-
ture, it contained also a large number of exhibits purely educational or .scientific iu
scope, which appertained more strictly to the .Museum material and work. Of the
former al.so practically all the insect material was drawn from the Museum lar.relv

H. Mis. 184, i)t.2 11
' '^ ''
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bowevei', from the biologic and other coHectious transferred from the Department

of Agriculture at or subsequent to the practical union of tlie two branches of Ciov-

ernment work in entomology. The expense attending the preparation of all these

exhibits, the securing of new cases, and the purchase of much new material, was

defrayed, however, from the appropriation for the Dejiartment of Agriculture. In

addition to the above, and to properly represent the Department of Insects in the

National Museum, in conjunction with the exhibits of the Department of Agricul-

ture, a sbowing was made in the Museum section covering a branch of the subject

not included in the displays in the agricultural section. This consisted of a very

elaborate and coiiii>lete exposition of the characteristics of the families of American

insects and their allies among the Arthropods. The general charge of the prepara-

tion of the exhil)it of the Department of Agriculture was assigned to Mr. C. L. Mar-

latt, who also attended to its installation at Chicago, as well as of the Museum
exhibit proper, which Prof. J. B. Smith was employed to prepare. Tbe exhibits of

the Agricultural Department and of the Museum may be described somewhat in

detail as follows

:

That of the Museum occupied 24 boxes of the standard Museum size, and consisted

of a graphic representation, by means of specimens and tigures, of the grosser fea-

tures of the classitication of insects and their near allies in the subkingdom Arthro-

poda. Included in this were illustrations of the subclasses, orders, and minor

groups down to and including tlie families of the classes Insecfa, Malacopoda, Myria-

poda, Acarida and Arachnida. In addition to sample representative exhibits with

each of the groups from class down to family, in many cases also with figures illus-

trating typical specimens or structural details, were brief but intelligent and accu-

rate definitions of the groups, carefully prepared and in the form of large lal)els.

The amount of labor thus entailed will be better appreciated from tbe fact that to

do this required tlie preparation of over 500 group characterizations. This exhibit

while not a large one in the amount of space occupied, was much more complete

than anything hitherto attempted of its kind, and was most instructive in repre-

senting and defining in small space the entire scheme of the more general features

of classification o{ Arthropods, other than Crustacea.

The larger and main display in the agricultural section, representing primarily the

Division of Entomology of the Department of Agriculture, may be described under

the several sections into which it naturally divides itself, viz: (1) Injurious and

beneficial insects; (2) systematic and biologic entomology; (3) professional ento-

mological exhibits; (4) insecticides and insecticide apparatus; (5) entomological pub-

lications, and (6) illustrations, maps, and charts. Of these the first three sections

contain material drawn from the National Museum, with the addition of much new
and original matter; the others are entirely original, and were prepared especially

for the exhibit of the Division of Entomology of the Department of Agriculture.

The economic series, namely, insects injurious to agriculture, had, as a basis, the

old economic material which has hitherto been exhibited at various previous expo-

sitions, but which, on account of its great educational value, could not well be

omitted. It was, however, greatly extended and made to include the results of the

later studies of life-histories and remedies, and was entirely remodeled and rear-

ranged in new cases, with new labels, and was for the most part fresh material. It

iiududed over 600 special exhibits of injurious species, affecting 31 distinct culti-

vated plants, in addition to insects injurious to live stock and household pests. The
number of exhibits of injurious species affecting some of the leading jjlants rei)re-

rsented were cabbage, 34; ai)i)le, 3."); orange, 36; cotton, 37; grape, 43; clover, 67;

and Indian corn, 129. Each of these exhibits gave a life-history, illustrated by

specimens and figures, natural enemies, together with references to the literature

and instruction as to remedies. In this same category conies the collection of forest

insects, which occupied eight standard Museum drawers, and included the principal

insect enemies of the leading forest trees of economic im])ortaiice.
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A very proniiuont, if not the main feature of the present exliibit. distinf,nii.shinj; it

from all its predecessors, was the special display of wax models of i)lant's showUig
tlie perfect development in eonjunetion with representation of the results of insect
injury, and the enlarged models of some of the more important of the injurious and
benelicial species. Most noteworthy in connection with tlie many plant models
were those of Indian corn, cotton, and hop. These three plants were selected and
elaborated because representing typical and leading American crops; the corn more
particularly as the leading staple of the Northern Central States, the cotton for the
Southern belt, and the hop as a leading industry of the Northeast and Northwest.
They were all intended to illustrate and draw attention to the affecting insects dis-
played in connection with them, which pur))08e they served admirably.
The important models of injurious insects comprised the Hop Louse, Chinch Bug,

and Oyster-shell Scale, each represented in all of their several stages. The beneh-
cial insects were represented by models of the imported Australian Ladybird ( Fedalia
cnrdinalis), showing life-history: structural models of the domestic silkworm, moth
and larva

;
and of the Honey Bee, all stages and economy. A similar anatomical model

of the European Cockchafer was also exhibited. A further exhibit of useful insects
was the showing of silk moths, the larva^ of which eith.-r now furnish an important
article of daily necessity or may be capable of doing so, comprising a representation of
the ditferent stages, in some cases witii silk, of 12 important native and foreign species.
More strictly appertaining to the National Museum were the displays hi system-

atic and biologic entomology and miscellaneous exotic and native insects, com-
l)rising Section 2. The systematic and biologic series were represented by means
of some 23 sample boxes taken from the national collection and indicating the
actual present condition of the collections in ditferent orders and the system fol-
lowed by the curator in the disposition and arrangement of the material, and was
intended for the edification of visiting entomologists, who would be interested in
the standard national collections as much if not more than the special educational
displays in the economic series for the general pu1>lic. Here also mav be classed the
general insect display consisting ofsome 28 boxes tilled with the striking insect forms
of Central America, Venezuela, Honduras, and Brazil, much of the material for which
was recently collected by Mr. H. H. Smith, and is undetermined and undescribed.
It was found possible to secure this valuable collection out of the fund allotted for
this Department, and by so doing at once greatly enrich the national collection in
Central and South American insects, and secure material for the making of a showy
exhibit to represent the beautiful and varied forms and colors assumed by insect
life near the tropics. With this last, and serving a similar purpose, may be
classed the display of Golden-rod insects, which was designed to appeal to the
ajsthetic taste of those who see or are interested in the beautiful aspects of nature's
handiwork, rather than in practical applications in the arts and sciences. The vast
number of insects that frequent the Solidago, either to breed on the diflerent parts
of the plant or merely attracted to its bloom, together with the great beauty of the
plant itself and its wide distribution and distinctive American habitat, led to its
special treatment. A very realistic model plant, in wax, served as a center about
and on which to display its more characteristic or common insect frequenters.
The remaining sections of the exhibit were economic in character and pertained

more strictly to the Department of Agriculture, and may be very briefly referred to.
What has been termed the professional exhibit was a display of the diverse appa-
ratus and methods for collecting, rearing, mounting, and preserving insects, includ-
ing in all some 66 displays of different styles of butterfly, sweeping and water nets,
collecting umbrellas, sieves, collecting and pinning forceps, collecting bottles and
boxes, breeding cages or vivaria of all sorts; spreading, drying, and mounting
apparatus; preservative and mounting substances, vial-holders, and insect boxes'!
The insecticide."! and apparatus for applying these to plants comprised of the former
120 and of the latter 12.") exhibits.
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A display was also made of the official entomological puldicatious of the Depart-

ment of Agriculture and the U. S. Entomological Commission, and some 129 frames

of entomological illustrations, maps, charts, and bromide enlargements. These

illustrations will probably become Museum property, and are for the most part in

standard ]\Iuseum fr.imes. They include 69 plates of illustrations of insects made up

from iiguros published m Prof. Riley's reports on the insects of Missouri, and from

illustrations from the reports of the Division of Entomology. De])artnient of Agri-

culture, and the U. S. Entomological Commission. Tliere were also a series of ordi-

nal charts representing classification and transformations ; charts of important insect

pests representing life history; maps showing range of leading insects; views of

insecticide o])erations and insect ravages, and a .series of bromide enlargements rep-

resenting exterior and interior views of the insectary of the Department of Agricul-

ture and interiors of the entomological rooms in the Department of Agriculture and

National Museum.
A detailed catalogue of 121 pages, covering the entire exhibit of the Department

ofAgriculture, was issued in midsummer as bulletin 31 of the Division of Entomology,

and was distributed to interested visitors during the remainder of the Exposition.

In it a full statement of the exhibits is given, and much information relative to them
which could not be well displayed with the exhibits themselves. This was supple-

mented by the stationing of some member of the division force at Chicago from time

to time during the summer to more fully explain the exliibit.

MARINE INVERTEBRATES.

The honorary curator, Dr. Eichaid Kathbun, on aceouitt of his respon-

sibilities to the U. S. Fish Connnissioii, has been unable to give more

than a general supervision to the work of this department during the

year, but substantial advances have been made. The number of acces-

sions have been larger than usual, one of ^vhich will add a new and

interesting feature to the display collection. Early in the year it again

became possible to open the exhibition hall to the public, and while

circumstances prevented any extensive improvement in the arrange-

ment of the cases, the chief cause of interference in that matter, the

preparation of material for the World's Columbian Exi)Osition, will

necessarily i^rove of great benetit in the liiture. The introduction of a

new style of rectangular glass jar for the display of alcoholic speci-

mens will also permit of the extension of the exhibition series in a very

important direction.

Much progress has been made by Mr. Benedict and Miss Eathbun
in their studies of the higher crustaceans belonging to the dei)artment,

and several i)apers bearing upon these subjects have been completed

for i)ublication. Arrangements have also been made with three well-

known authorities in Euroi)e for the study of our large collections of

foraminifera, hexactinellid sponges, and deep sea deposits, and it is

exi)ected that the assistance of other collaborators will soon be secured,

a result which is greatly to be desired, in view of the large amount of

original material from recent explorations now contained in our store-

rooms.

The accessions made to the collection number 5(5, an increase of 10

over last year. The most important one, from the standpoint of the
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exbibitiou series, consists of a large number of beautiful preparations

obtained by ])urchaso from the /.()()lo,iii<'al station at Xa])les, Italy.

These will add an interest inf>- feature to the display collection, as the

specimens are chietly soft and delicate organizations, whi(;h few Jnive

learned the art of i)reservinji,' in a manner at all presentable to the gen-

eral public. Many groups are represented. From the I'. S. Fish Com-
mission have been received the collection of actinians made during the

voyage of the steamer .4. /ia/ross from Xorfolk to San Francisco, and

described by Prof, J. Playfair McMurrich, and a series of crustaceans

resulting chietly from recent explorations of the same vessel in the

North Pacific Ocean.

jVIr. W. L. Abbott has contributed a tine series of crustaceans, echin-

oderms, corals, and sponges from the Indian Ocean; llev. H. Loomis,

of Yokohama, crustaceans, echinoderms, and hydroids from Jai)an;

Mr. Lewis Dexter, U. S. consul at Fayal, crustaceans, worms, and echin-

oderms from the Azores; Mr. H. R. Saunders, of Nassau, Xew Provi-

dence, 7() siiecimens of commercial sponges, representing the ditferent

Bahama grades; and Mr. Harlan I. Smith, many crayfishes and other

fresh-water crustaceans from Ohio and Michigan. Other collections

which also deserve mention here are specimens of crustaceans and

leeches from the fresh waters of Mexico, presented by Mr. P. L. Jouy;

crustaceans and worms obtained in Nicaragua by ]Mr. Uharles W. Pich-

mond; bird parasites from Mr. Walter Brett, of Lakeport, Cal. ; blind

crayfishes, including a new variety, from caves in Indiana, presented

by Mr. W. P. Hay; microscopic slides of fresh-water crustaceans from

Wisconsin, contributed by Prof. C. Dwight Marsh; crustaceans and

worms collected in East Africa, from Mr. Wdliam Astor Chanler; and

a number of starfishes and ophiurans from Canterbury Museum, Christ-

church, New Zealand. While the remaining accessions are of smaller

size than those above mentioned, containing only one or a few spec-

imens each, they add altogether many interesting features to our

collections.

The completion of the repairs in the west hall of the Sn)ithsonian

Institution during the summer of 1892 permitted the temporary cov-

erings of the cases to be removed, and steps were at once taken to

place the display collection in presentable condition, in order that the

room might be reopened to the jjublic. This was soon accomplished,

but not without considerable work and a general overhauling of the

specimens. At the beginning of the repairs, the large wall cases

which surrounded the hall were boarded over and covered with a

sloping metal top, which it was supposed would i)revent the entrance

of any moisture. Considering, therefore, that no harm could come to

them, the stony and large gorgonian corals, the sponges, and some of

the other groups were allowed to retain their ])laces upon the shelves,

as no other safe means of storing them could be provided. This sup-

posed ])rotection, however, proved entirely inadequate, and when the
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cases were tiiially uncovered it was observed that much damage had
been occasioned by the raiu. Tlie sponges and gorgouiaus were covered

thick with mold, and the glue used to repair many of the branching

stony corals had become softened, allowing the different pieces to fall

apart.

Before winter the exhibition room had been restored to its previous

condition.but any iniin'ovement or increase in the disi)lay collection had

to be temporarily deferred in consequence of the necessity of beginning

preparations for the World's Columbian Exposition at Chicago.

The renewal of alcohol on the large collection now possessed by this

department, the cataloguing of new accessions, and the continuation

of the card or systematic catalogue as specimens are identified, have

occupied much of the time of Mr. Benedict and Miss Eathbuu, and,

notwithstanding the crowded condition of the storeroom, it can be said

that the entire collection has been maintained in good condition

throughout the year.

Not taking into account the very small organisms, which it is impos-

sible to enumerate, the number of specimens received by the depart-

ment has been 2,090. The entries made in the serial catalogue books

have been as follows

:

Group.

Crustaoea IIS

Worms
Bryozoaus and Ascidiaus

Echinoderms and Cflelenterates
'

17,759 ' 17,858

Sponges and Protozoans fi. 313
'

6. 326

Total

Entries to

—

June 30, 1892. June 30, 1893.

Number of
entries dur-
ing year.

16. 987 17, 815 I 823

4.958 4,967 9

2.869 2,887
\

18

99

Mr. Benedict, the assistant curator of the department, has continued

during the year his work upon the large family l*((guri(la\ or hermit

crabs, of which he is preparing a complete mouograi^h, the same being

now well under way. He has also spent much time in a study of the

larger forms of anomura of the Pacific Ocean, belonging to other

groui^s than the above, and has classified the sponges recently' collected

in the North Pacific, by a microscopic examination of their spicules, in

order that the dilferent groups may be sent to specialists for study.

The following paj^ers by ]\Iiss llathbun, completed during this period,

have been submitted for publication in the Proceedings: "Catalogue

of the Crabs of the family MalUlw in the U. S. National Museum;"
"Descrijitions of new genera and species of crabs from the west coast

of North America and the Sandwich Islands," based chiefly upon

material recently collected by the steamer Albatross; and " Descrip-

tions of new species of American fresh-water crabs." She has also

completed the identification of the collection of Brachynra made in the
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Pacific Ocean and Bering Sea by the steameT Albatro.sa since tbe spring

of 1888, with the object of preparing- a catalogue of the same, baving

special reference to tbe fauna' of tbe lishing grounds, for publication

by the Fisb Commission.

The following specimens have also been identified, namely, the

Abbott collection of crabs from the Indian Ocean, the invertebrates

fnmi Japan, contributed with a request for names by Kev. H. Loomis,

both mentioned among the accessions, and a collection of crustaceans

belonging to the Provincial jMuseum of Victoria, Britisb Columbia,

transmitted for examinati(m and report.

The sponges belonging to the family MexactindUdw, collected in the

Pacific Ocean by the steamer Albatross, have been sent to Prof. F. E.

Scliulze, of Berlin, the well-known authority on this subject, who is

now i)reparing a complete revision of the group. He will also submit

a special paper for the Museum Proceedings, describing the specimens

supplied from here. Similar arrangements have been made with Dr.

Axel Goes, of Sweden, to work up the foraminifera collected by the

same vessel in the Gulf of Mexico, Caribbean Sea, and Pacific Ocean

;

and with Dr. John Murray, of Edinburgh, Scotland, to study the deep-

sea deposits obtained by the Albatross and other United States ves-

sels. The collections have accordingly been shipped to them. These

same experts reported upon the corresponding subjects in the exten-

sive series of volumes covering Ihe results of the voyage of H. M. S.

Challenffcr, and the Museum is therefore fortunate in securing their

cooperation at this time.

Prof. Walter Faxon, of the Museum of Comparative Zoology at Har-

vard Uiuversity, has continued to identify the crayfishes received from

time to time by this department, and Dr. C. W. Stiles, of the Agricul-

tural Department, has undertaken to study the intestinal parasites,

which have now been set aside for his examination.

The Fish Commission steamer Albatross has been employed during

the past year chiefly in connection with the sealing investigations in

the North Pacific Ocean and Bering Sea, but she has also had the

opportunity of doing some dredging work in the same region, from

which important collections of natural history were obtained. Some
of these have already been turned over to the National ^Museum. The
natural-history work of the steamer Fish Raid- has been confined

mostly to the oj^ster beds of Long Island Sound and Chesapeake Bay,

and that of the schooner Grampus to surface towing and fishing off

the New England coast, and to an investigation of the habits of the

mackerel during the spring migrations. Mr. Benedict took ])art in

the examination of the oyster beds in Long Island Sound, and through

his own efforts was enabled to secure a much larger series of the

smaller animals desired by the Museum than would otherwise have

been obtained.

The duplicate specimens belonging to the regular Series No. IV,
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which have been disnibuted to institutions of learuiiijj- duriug several

years })ast, are now nearly exhausted, ouly a few sets still remaining.

The following schools and collegers were supplied duriug the year:

State Normal School, Oshkosh, Wis.; Clark University, Atlanta, Ga.;

Columbia College, Van Allstyne, Tex.; Grammar School, Salem, Mass.

A large general collection of marine invertebrates, representing mainly

the dredging work of the Fish Commission, was also sent to the Impe-

rial University, Moscow, Eussia. and smaller collections were distributed

as follows: Anomuran crustaceans to the Museum of Comparative

Zoology at Harvard University; hermit crabs to Leland Stanford

Junior University and the University of California; miscellaneous

specimens to Clark University, Atlanta, Ga. ; University of Georgia,

Athens, Ga.; Normal School, Hampton, Ya.; and Miss Mary Y, Wors-

tell. New York City; two species of sea urchins to Prof. Cuenot, Nancy,

France; edible crustaceans to the Museum of Hygiene, Washington,

through Dr. Howard E. Ames, U. S. Navy; echinoderms to Prof. A. J.

Woolman, South Bend, Ind. ; foraminiferato Smith College, Northamp-

ton, Mass., and Prof. E. R. Boyer, Englewood, 111.

Collections were also sent to the following authorities for study and

report, as mentioned elsewhere: To Prof. F. E. Schulze, Berlin, Ger-

many, the hexactineliid sponges collected by the steamer Alb((fross in

the Pacific Ocean, between 1SS7 and ISDO; to Dr. Axel Goes, Liidcoping,

Sweden, a large collection of foraminifera from the Caribbean Sea,

Gulf of Mexico, and Pacific Ocean, obtained mostly by the steamer

Alh((tross; to Dr. John Murray, Edinburgh, Scotland, a large series of

deep-sea soundings, representing the character of the bottom in dif-

ferent oceans, and collected by the steamer Albatross and other explor-

ing vessels of the United States; to Prof. Walter Faxon, Cambridge,

Mass., the specimens of crayfishes recently received by the Museum.

The exhibit from this department at the World's Fair consisted of

a synoptic series, showing by means of sjx'cimens, models, drawings

and explanatory labelsj important forms and anatomical details of the

orders of invertebrates, contained in the groups Protozoa, Porlfera,

Ccelcnterata, Vermes, and Echlnodermata.

Marine invertebrates. A systematic series of specimens of marine invertebrates

in alcohol, iuclndiug representatives of 12.") families, of the foUowinj^ classes:

Spongia, Sponges. Anthozoa, Coral Polyps, roliipoxiediisw. Ilydrozoa. Crinoidea,

Sea Lilies. Jsteroidea, Star fishes. Echinoidea, Sea Urchins. Holothuroidea,

Sea encumbers. Annelida, Worms. Crustacea, Crabs, Shrimps, etc. Bri/o-

zoa, Moss Animals. Teihyodea, Ascidians.. .h-ac/o(*d«. Sea Sjiiders.

A collection of marine invertebrates in alcoliol. from the Ray of \;i])les. received

from the Naples Zoological Station.

Mediterranean Octopns, a group, with accessories, rcitresenting the Octoi)us in its

natural surroundings.

A series ofeconomic marine inverteln-at(^s and of other specimens illus-

trating the i)rincipal features of the fishing grounds was likewise with-

drawn by the Fish Commission for the same purpose. Mr. Benedict
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was ill Chicago during about lour weeks in Aj)iil and May, arranging

tlie eollections sent by this dei)artnient, and otherwise assisting in the

preparation of the National Museum exhibit.

DEPARTMENT OF COMPARATIVK ANATOMY.

The time of the acting curator, Mr. F. A. Lucas, has been chiefly

spent in the jireparatioii and instalhition of material for the World's

Columbian Exposition and in preparing copy for the numerous labels,

especially the somewhat lengthy descriptive labels for that portion of

the synoptic series of invertebrates there shown.

There have been few important accessions, the most noteworthy

being a comparatively complete skeleton of the extinct Steller's Sea

Cow {Rliytina SteUeri), received through the instrumentality of Prof. B.

W. Evermann, of the U. S. Fish Commission. Dr. W. L. Abbott sent

4 skeletons of cetaceans {rroiMphimis) from the Indian Ocean, and
also a fine example of the Aldabra Tortoise

(
Testudo elephantina). An

important series of skulls of African mammals, collected by Mr. H. C.

Moore, is mentioned in the report of the curator of mammals. A fine

old male ]\Iountain Goat {Mazama americana) was procured from Mr.

Allen Eupert.

A series of Sandwich Islands birds in spirits was secured by purchase

and gift from Mr. Scott i>. Wilson, and it is hoped that a study of

these may throw a little light on the relationship of the avifauna of

those islands.

Attention has been given to tilling up gaps in the exhibition series,

the additions being forms representing families, or important divisions

of families. The general exhibition series of mammal skeletons is now
fairly full, but few important forms being needed, while a limited num-

ber of pieces might perhaps be witlidrawn. Many additions are neces-

sary to the series of birds, while the collection of skeletons of fishes is

very incomplete. The number of mounted skeletons is designedly

restricted, as the distinctive features of various groups can be more

clearly shown by a moderate than by a large number of specimens. On
the other hand, the study series can not be too large, for only by large

series of specimens can the relationships of species and the amount of

individual variation be determined.

Among the series supplementing the general collection of skeletons,

and illustrating various jxnnts of anatomy and morphology, that show-

ing the homologies of the i)rincipal bones was complet<'d for the Chicago

Exposition.

Among the projected seiies is one showing some of the modifications

of tlie skeleton for oflCense or defense, one to illustrate the mori)hology

of the hyoid ami branchial arches, and one to show the relations of the

bones of the ear.

Work on the study series has been mainly confined to such rearrange-

ment of material as has been rendered necessarv bv the steadv growth
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of the collections. Owing to the lack of storage room it frequently hap-

pens that specimens are temporarily placed wherev^er space can be

found for tlieni and rearranged when room can be made available.

Mr. Lucas has been unable to devote any time to special researches,

but the skulls of bears and of far seals have been carefully studied by

Dr. C. Hart Merriam, the latter in connection with the ju'esentation of

the case of the United States in the Bering Sea question.

The curator submits the following statement of the condition of the

collections:

The comlition of the collectious is good; the increase, as indicated by the cata-

logues, is as follows

:

Mammals
Birds

Reptiles ami Batrachians

Fishes and Elasmobranches.

Total

,

Last entrj--

June30. 1892. June30, 1893

35, 526

19, 105

29, 325

26. 149

Increase.

36, 051

19, 185

29, 340

26, 159

525

80

15

10

The unniber of specimens on exhibition June 30, 1893, was as follows:

Skeletons of

—

Mammals 196

Birds 83

Reptiles 41

Batrachia 9

Fishes 37

Elasmobranches 3

Skulls and specimens illustrating points of morphology, structure, etc 292

Anatomical models 25

Total 686

This total included museum specimens withdrawn for exhibition at the World's

Columbian Exposition, but not those which have been purchased especially for that

purpose.

In the World's Fair exhibit from this department an effort has been

made to illustrate the methods adopted by the Museum to render the

exhibition of anatomical material instructive and attractive. To this

end the material exhibited comprised several fully labeled series, illus

trating various points of morphology or structure, grouped under the

following heads:

(1) HOMOLOGIE.S OF THE PRINCIPAL BOXE.S IN THE V.\RI()US CLASSES OF VER-

TEBRATES.

(a) General homologies.—Mounted skeleton of a man and a horse*

having the principal bones of each labeled. Mounted and disarticulated

skeletons of cat, crow, turtle, iguana, frog, and fish arranged in cases

side by side, the disarticulated skeletons having the principal bones

Illustrated in Plate 30.
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labeled, tlius iciuloring' it possible to recogiii/.e the coiTespondiiigr bones

of eai'li almost at a glance.

(h) ISpecial homologies; the shnll.—Sknlls of sturgeon, gar i)ike,

grouper, nienoponia, frog, boa constrictor, turtle, alligator, penguin,

goat, and puma, liaviug tbe correspouding bones similarly colored.

While this plau is not uew, special attention was given to securing a

harmonious color scheme, and the smaller skulls were represented by

accurately enlarged models, thus showing details that would otherwise

have been invisible.

{() Special homoJo</ic.s; ihr Intih.-i.—Articulated limbs of grouper, sea

turtle, alligator, eagle, and dog, having the larger bones labeled and

the smaller bones numbered, the specimens being accompanied by cor-

respondingly numbered labels giving* the names of the various bones

of the wrist and aidile. Limbs of fish, sea turtle, manatee, cormorant,

great auk, sloth, bat, monkey, and man, showing the homologies of

limbs specially modified for various nu'thods of locomotion, JNIauus

and i)es of a horse, camel, moose, tapir, seal, bear, and lion, with the

larger bones labeled and the smaller numbered alike, intended to make
clear the corresi)ondence of ])arts in mammals having from 1 to .") digits.

(2) U^CATION, GItOWTll, AXn STRUCTl'HK OK TKKTII.

Series of skulls of mammals, reptiles, and fishes, exhibiting the teeth

in various stages of growth, many having the outer surface so cut away
as to show the y<^'ung teeth not yet in place. Specimens illustrating the

mode in which the teeth are replaced in some animals, and single teeth,

or sections of teeth, displaying the varying proportions and disposition

of the dentine, enamel, and cement, as well as some of the simpler and

some of the more complicated patterns of tooth structure.

(3) STRrCTlHE AXI> OROWTH OF HORNS.

Examples of horns which are merely outgrowths of the epidermis,

as is the case in the rhinoceros; those which are permanent outgrowths

of the frontal bones covered with hard epidermal structures, such as

are found in sheep, goats, and oxen; and those which, as in the deer,

are outgrowths of the frontal bones and are grown and shed annually.

Sections of these various classes of horns are shown also.

ll> STIUCTURE OK TIIK !.ONC; BONKS.

A series of bisected humeri and femora exhibiting the light, hollow,

structure of the long bones in animals of rapid movement, and the more

or less dense character of the limb bones of aquatic animals or those of

sluggish movements.

(5) STRCCTURAL VARIATIONS OK DOMESTIC ANIMALS.

Series of skulls of dogs, showing something of the cranial variations

in different breeds. Series of skeletons illustrating the more marked
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dilierences in size aud proportious among domestic dogs. Casts of

brain cavities of wolf, fox, and dog, exhibiting the greater frontal

development of the latter.

(6) AXATOMY, EMIJRYoroGY, AND VAKIATIOX OV THE DOMESTIC FOWL.

(a) Anatomy.—Skeletons of ditterent breeds. Model displaying

muscles, blood vessels, and viscera,

{b) Emhrj/olor/i/.—Model of genital organs of hen. Sixteen models,

some enlarged to give details, showing various stages in the develop-

ment of the fowl from the beginning of incubation to the newly hatched

chick,

(c) Variation.—Wild jungle fowl, the stock from which the various

breeds of domestic fowls have been derived. Mounted examples of

several breeds to illustrate the marked difterences of proportions, size,

and color among domestic fowls,

(7) COMPOSITION' OF THE HUMAN HODY.

Series of specimens aud models showing the various elements and

their proportions in the body of a man weighing 150 pounds.

This department was also charged with the preparation of the

exhibit of domesticated birds, which are shown in two series:

(1) DOMESTIC PIGEONS.

Series of ."U specimens, including an example of the Wild Rock

l)igeon, grouped about a dovecot, and used to illustrate variation under

domestication. The following races and breeds are represented:

Pouters.—Ked; Blue; Isabella Pigmy Pouter.

Carriers.—Black Barb; Dun Carrier; Blue-rock Carrier.

Tumhlcrs.—Booted White English Fantad; Blue-tailed Turbit : Yel-

low-winged Turbit; Yellow shell-crested Turbit ; White Owl ; Turbiteen

;

Black Tumbler; Red Parlor Tumbler; Black Bald Tumbler; Black

Jacobin: Bluette; Salinette,

Trumpeters.—Common pigeons; Homers; Red-winged Swallow;

Barred Blue-winged Swallow; Nun; Helmet; Archangel; Ice pigeon;

Black Magpie; Yellow Magpie; Russian Trumpeter.

(2) BREEDS OF THE DOMESTIC FOWL.

American itreeds.—Plymouth Ivock, cock and hen; Black Java, cock

and hen: Silver Wyandotte, cock and hen; Jersey Blue, cock and hen.

Asiatic breeds.—Light Brahma, cock aud hen; Black liaugshau, cock

and hen; Partridge Cochin, hen; White Cochin, cockerel.

EnyUsh breeds.—Silver-gray Dorking, cock and hen; White Dorking,

cock and hen.

Hambnrf/hs.—Silver-spangled Hamburgh, cock and hen.

French breeds.—La Fleche, cock aud hen.
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G(fmes.—lied I'ilc Exhibition (lame, cock aiul lien: ^lantoii (lame,

cock; Black Sumatra Game, cockerel and pullet.

DEPARTMENT OF INVERTEBRATE FOSSILS (PALEOZOIC).

The honorary curator, Mr. C. D. Walcott, has been obliged to devote

his time almost exclusively to work connected Avith the U. 8. Geological

Survey. The department cooperated with the Survey in the prepara-

tion of an exhibit for the World's Columbian Exposition. Such time

as could be spared to laboratory work was given to the preparation of

a collection to be exhibited at the World's Columbian Exi)osition. A
description of this exhibit is given at the close of this report.

The year's work upon the collections was mainly in the direction of

working out and putting in condition for study the collections that had
previously been made by the Geological Survey. Over 200 drawers of

Upper Cambrian fossils have been worked up, preparatory to study in

connection with the preparation of a monograph on the Upper Cam-
brian fauna. A large number of Middle Cambrian fossils were received

from the field, cleaned, and record numbers entered upon them. None
of this material, liowever. was transferred to the National Museum, as

1 thought it desirable to complete the study of the same before trans-

mitting it.

In the laboratory, attention was given to painting the record numbers
on the specimens belonging to the accessions, and to the recording' of

material which will be transferred from the Geological Survey as soon

as the work upon it is completed.

The publications of the year based on Museum material are noticed

in the Bibliography.

The catalogue numbers taken up were from 24153 to 24311, both

inclusive. About 1,200 specimens have been added to the collection.

Owing to the pressure of other work, a number of the recent acces-

sions to the Museum exhibition series have not yet been entered, but

special instructions have been given to attend to this matter early in

the next fiscal year.

Among- the most interesting additions were the collections made by
Mr, Walcott. One hundred and fifty specimens of fossils of the Oriskany

formation, at Cumberland. Md., and 100 specimens of Lower Devonian

corals, from Genesee County, N. Y., from the Geological Survey. Also a

large collection of 325 individual crinoids, together with 12 magnificent

crinoid slabs from the Lower Carboniferous at Crawfordsville, Ind., from

Charles E. Bcecher, Yale College, New Haven, Conn. Dr. A. L. Bene-

dict, of Buffalo, N. Y., sent 24 specimens of fossils (tharacteristic of the

water-limestone of Buffalo, and L. W. Stuart, Monmouth, Iowa, a con-

siderable collection of Niagara fossils from jMonniouth, Iowa.

It was decided that the Museum should unite with the U. S. Geolog-

ical Survey in the preparation of a paleontological exhibit for the

World's Columbian Exposition. A large number of specimens belong-
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ing to the Survey were used for tbis j)uri)()se, and a number came from

tbe collections of the Museum. All of the material has now, however,

been transferred to the custody of the latter, and is now on exhibi-

tion in the Department of Geology.

The principal feature of the exhibit was the collection of characteris-

tic fossils and rocks arranged stratigraphically. This contained about

1,850 species (probably G,000 specimens) of fossils, and 543 rocks. There

were also exhibited a restored skeleton of Dinoceras mirahile, 4 large

slabs with Liiigula, Protichnites, ClimachHcJmites, and Dactyloidifes, 2

large casts of Orthoceras, 1 large specimen of Bacidites grandis, 1 large

special case containing showy specimens of Criuoids, Trilobites, Euryp-

terus, Ammonites, Corals, etc., and 2 special cases of showy fossil

plants, principally Carboniferous, with a few from the Cretaceous and

Tertiary.

DEPARTMENT OF MESOZOIC FOSSILS.

Comparatively little work has been done in this department during

the past year. Owing to the fact that its personnel is only nominally

or incidentally connected with the Museum, it has been impracticable

to devote much more time to it than the most imperative of the routine

forms required. This work has been mainly confined to the examina-

tion of and report upon accessions, and to the transference of certain

collections to the Museum from the U. S. Geological Survey.

The most important accessions to the Museum through this depart-

ment are those received from the Survey. Among these are the type

specimens of fossils which have formed the basis of Bulletin No. 100 of

the Geological Survey, of which Mr. T. W. Stanton is the author. This

collection embraces 179 type specimens, all of which are figured in that

bulletin.

During the past year the entries in the record book of this depart-

ment have ranged from 22,170 to 22,959. There have been catalogued

6,440 specimens of fossils, 5,392 of which came from the U. S. Geological

Survey, and 1,048 from all other sources.

Dr. C. A. White, the honorary curator, has during the past year been

engaged in the preparation of a work upon the Bear River formation

of Wyoming and Idaho, which is largely of a paleontological character.

This work is not yet published, and no work based upon the collections

of this department has been published during the year.

DEPARTMENT OF RECENT PLANTS.

Dr. George Vasey, honorary curator and botanist of the Depart-

ment of Agriculture, died March 4, 1893, after a long and faithful

service in connection with the National Herbarium and with the U. S.

Department of Agriculture.* Mr. Frederick V. Coville, his successor,

* Notices of hie hie and scientific worli have been published in the Bulletin of the

Torrey Botanical Club, vol. 20, 1893, pp. 218 to 220, and in the Botanical Gazette,

vol. 18, 1893, pp. 170 to 183.
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was appointod lionorary curator of the Dcpartiiiciit oC Botany in the

National JMuseuni, March 28, 1893.

During the past year, up to the time of liis deatli, Dr. Vasey was
engaged upon researches in connection Avith a publication entitled

"Monograph of the Grasses of the United States and JJritish America,"
basing his work upon the very full collection of Gramineae in the
National Herbarium. The work on this subject was about four-fifths

(;oniplet(Ml at the time of Dr. Vasey's death. The report on tlie botany
of the Death Valley expedition, in preparation by Mr. Frederick V.
Coville, was also continued during the first part of the present year
and Avas finished in December, 1892. Work on the collecjtions made by
Dr. Edward Palmer in western Mexico during the years 1890 to 1892

was continued by Dr. J, N^. Rose.

The Herbarium collection, which is deposited in the Department of

Agriculture, consists of study and duplicate series only, no specimens
having been prepared for exhibition purposes. In general the her-

I)arium is in excellent condition, the system of classification being so

carried out as to greatly facilitate access to the material contained

in it.

During the year about 33,000 specimens were received, involving

567 catalogue entries. Specimens to the number of 14,308 were sent

out as exchanges, and 4,117 mounted sheets were added to the Her-
barium proper.

Mr. Coville reports as follows upon the important accessions re-

ceived during the year:

A large collection of specimens from northwestern Idaho, collected by Dr. J. H.
Saudberg and assistants. The whole collection contains 1,03.5 numbers.
A collection of 168 numbers from Yakutat Bay, Alaska, made by Frederick Fun-

eton during the summer season of 1892. These specimens are in excellent condition

and excel in their value as specimens any collection heretofore received from
Alaska.

Dr. Edgar A. Mearns, captain, U. S. Army, has continued to send in collections

made upon the International Boundary Commission (United States and Mexico),
which, although not yet critically examined, will furnish material for a future

report on the botauj^ of this region.

Dr. H. E. Hasse of Soldiers' Home, Los Angeles County, Cal., has contributed a set

of 255 specimeus from the southern ])ortion of the State of California.

Mr. G. C. Nealley has continued his collections in Texas, having sent in about 1,650

specimens from that State.

Through Mr. P. A. Rydberg have been received a valuable collection from the

Black Hills of South Dakota, containing about 2,500 specimens.

From Dr. Edward Palmer has been received a collection of specimens from middle
California in the vicinity of San Francisco Bay, and in the Sacramento and Sau
Joaquin valleys.

From Mr. J. W. Toumey, of Tucson, Ariz., was received a series of .ii>ecinu'ns col-

lected on a .journey from Tucson northward past San Francisco mountain to the

Grand canyon of the Colorado and return.

From Dr. E. F. Franchschi was purchased a collection of 21-1 plants from Attica,

Greece, the specimens in by far the best condition of any yet received from Europe.
From Mr. John Macoun, Ottawa, Canada, was purchased a set of 100 Canadian

lichens ami 100 Canadian mosses.
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From Prof. C S. Craiidall, Fort Collins, Colo., has been reci-ive«l a collection of

587 Colorado plants.

From Mr. G. W. Lctterman, of Alleutowii, Mo., was received a small but interest-

in<i and yaliiable collection consisting of 71 grasses of the genus Poa, collected at

high altitudes in the Eocky Mountains of Colorado.

From C. G. I'ringlc, of Charlotte, Vt., was purchased a collection of his plants of

18!)2 from southern Mexico.

From Dr. Franz Buchenau, of l^erlin, Germany, was recei\e(l a collection of Itil

specimens of the genus Juncus.

From Dr. H. H. L'usby, of New York City, a set of Miguel Jiang's ]?f)li\ian plants

was received.

Fascicles 8 and 9 of Mr. W. N. 8uksdorf's collections made in the .State of W ashiiig-

ton have been acquired by purchase.

M. C. Coi)ineau has sent in 260 specimens of French plants as an exchange.

From Dr. B. L. Robinson was secured a set of 420 siiecimens collected by the late

Mr. H. E. Seaton, of Cambridge, Mass., on Mount Orizaba, Mexico.

In addition the first installments of severiil collections have been received from

collectors which are more properly mentioned, together with the remainder of those

collections, in the report for the succeeding year.

Through the Smithsonian Institution has been received fromM. S. E. Lassiuiouue,

of France, a collection of 200 specimens of plants from that country.

From Baron Ferdinand a'ou Mueller, Melbourne, Australia, have been received

several packages of Australian plants, in most cases new to the Herbarium.

From Miss Elizabeth Taylor, of Troy, N. Y., were received a set of 115 specimens

collected by herself in a journey down the Mclveuzie River, British America, during

the season of 1892.

From the U. S. Fish Commission was received a package of 650 specimens from

the mainland and islands of Alaska, collected by Dr. B. W. Evermann.

Ill addition to these specimeus many others, small in number but no

less valuable in quality, have been received and incoriiorated in the

Herbarium.

DEPARTMENT OF FOSSIE PLANTS.

The work of the year has been a continuation of that of the two

preceding years, that is, the object kept constantly in mind has been

"the arrangement of the specimens in such a manner as to facilitate

their consultation and study."

Prof. Lester F.Ward, of the Geological Survey, continues his services

as honorary curator, and Prof. F. 11. Knowlton n-as reappointed assistant

curator of this department in August. He was, however, only able to

devote one-half of the time to this work for several months, but since

December his whole time has been given to the ^Museum. Later by an

arrangement madebetween the National Museum and the U.S. Geological

Survey, Prof. F. H. Knowlton exchanged work with Mr. ]Javid White.

The actual period of this exchange extended from November 28 to June

27. During this i)erio<l Prof. Knowlton continued the revision of the

flora of the Laramie group, mentioned in my last report, and at the

end of the year he had settled the status of 241 species and had written

about 450 i)ag<'s of the ])r('liminar>' manuscript. He has had prepared

a large numlier of drawings to illustrate the new species, or those pos-

sessing peculiar or curious features. The work thus far accomplished
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rei)reseiits all but about L'.") ot tho species recorded in Lesquereux's

Tertiary Flora. The whole liora of this group, as now known, will

probably embrace about 350 species, and when completed it will repre-

sent, it is thoujiht, one of the most satisfactory aids to geolof^y that

has been atforded.

Mr. AVhite's work for the Museum has been entirely on the great

Lacoe collection, and at the end of the year about 125 boxes, weighing

15,000 pounds, had been shi})ped to Washington. As the magnitude

and value of this collection was stated at length in the report for last

year, it is unnecessary to again refer to it. The larger part of this

donation has now been labeled and sent to Washington, but much
remains, especially in the way of duplicates It is probable that a fur-

ther arrangement will be perfected whereby Mr. White will be enal)led

to complete the transfer.

No especially important accessions have been made during the year,

the lots received being either single specimens or small collections from

limited areas. The Museum has, however, obtained by purchase a very

fine series of fossil cycadean trunks from Lower Cretaceous strata near

Hot Springs. South Dakota. They are six in number, and range from

10 inches in length and G inches in diameter, to over 3 feet in length

and 2 feet in diameter. The finest specimen, which weighs 721 pounds,

is undoubtedly the largest example of the kind ever found. The speci-

mens have been photographed in various positions, and will be made
the subject of a special monograph.

The routine work in arrangement and classification of the collections

has been of the same nature as in several previous jears. We had
constructed in the west tower-room a large storage-case, capable of

accommodating about 500 3-inch unit trays. The entire miscellane-

ous Carboniferous collection, which is being studied l)y Mr. White,

was jjut in this case, and the room on the balcony floor reserved for the

Mesozoic and Tertiary iilants. Five quarter-unit table cases were also

placed in the west tower room, and the Avhole collection of fossil wood
was placed in them. At the present time everything in the department

is perfectly accessible. This condition is only brought about, however,

by storing in the Armory building all that can not l)e accommodated
in the cases. This arrangement, wliile probably the best that the

present division of space will admit of, often causes serious inconven-

ience, as collections or specimens desired for study or comparison are

in storage. When the great Lacoe collection is installed, the need of

additional space will T)e nnn*li greater than now.

Prof. Ward's work during the year has been practically a continua-

tion of that recorded as in hand in his last report. He has continued

the exploration of the Potomac formation, both in the innnediate vicinity

of Washington and below Richmoml, Va., with the result of discover-

ing a number of new plant beds, from which a large nund)er of new
and interesting plants were obtained. The specimens from the Potomac

H. Mis. 1S4. i)t. 2 12
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foriruitioii, exclusive of tliose on which Prof, Fontaine based his mono-

graph ou tlie Younger Mesozoic Flora of A'irginia, now All 113 of the

standard unit trays of the National Museum. These later specimens

have come from Alabama, Virginia, the District of Columbia. ^Nlary-

laiul, and Xew Jersey, and, combined with the earlier ones, malie

jtrobably as complete a flora as that known for any formation. The
results of their study will be embodied in a work on the correlation of

the Cretaceous plants, now in preparation.

Besides the work of revision above mentioned, Prof. Knowlton has

also studied collections and made reports as follows: lie-examination of

the fossil plants at Silver Cliff, Colo. ; list of the plants of the Post-Lara-

mie beds of Colorado; report on a collection of fossil plants from Ellens-

burg, Wash. ; report on fossil plants obtained by J. S. Diller in western

Washington ; report on two species of fossil plants fiom ( )regon ; identi-

fication of a collection of fossil i)Iants from the auriferous gravels of

California, obtained by H. W. Turner; report on the bearing of the fossil

plants of the auriferous gravels on the tjuestion of the temperature and
elevation at the time of their deposition; determination of fossil plants

collected by W. H. Weed in the Crazy Mountains on Big Timber Creek,

Park County, Mont. ; report on collection of fossil plants from Cookville,

Utah; report on fossil i^lants from Huefano Park, Colorado, as well as

numerous reports relating to accessions received by the Museum.
Prof. William M. Fontaine, of the University of Virginia, has studied

and made an elaborate report on a collection of plants from the Trinity

rocks near Glen Kose, Tex. He has determined no less than 23 species,

ofwhich number 6 are new to science. His paper, illustrated by 8 plates,

is published in the proceedings of the National Museum.
The last catalogue entry in June, 1892, is 555.

The last catalogue entry in -Tune, 1893, is 581.

Total number of specimens added to the collection during the year

is estimated at 2,000.

DEPARTMENT OF MINERALS.

Prof. Clarke reports that apart from the usual routine little Mas done

in the department except to i)repare, pack, and install its share of the

exhibit made by the Museum at the World's Columbian Exposition.

To that work all else was subordiimted. The preparation of the crys-

tallographic series for Chicago, by Mr. W. S. Yeates, involved the care-

ful measurement and description of a large number of characteristic

crystals, representing many mineral S})ecies. The data thus obtained

appear upon the printed labels of the specimens, whicli have thus

acquired new value for the jjernianent collection. Toward the end of

April Mr. Ideates went to Chicago to install the collection ; l)ut early

in May he resigned as assistant curator, to become State geologist of

Georgia, and the work of installation was completed by ^Ir. Wirt Tassiu

and the Curator. The collection shown at the Exp<»sition lilled 2
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Liveii)()ol casos and 4 slope-top cases, and consisted entirely of choice,

selected characteristic material. For the time being-, of course, the

exhibition series in Washington was i>erceptibly weakened.

Durin.i;- the year ."US entries were made in the catalogue of the depart-

ment, representing ~)7\) specimens. Of these a considerable number

were bought with reference to exhibition at Chicago, especially a fine

group of representative gems from Amelia County, Va., a superb series

of crystallized sulphurs from Sicily, and a suite of anglesite crystals

fi'om Monteponi, Sardinia. Some remarkable Sicilian selenites and

celestites, and the gToui)S of tiuorites from the Wilcox collection were

also obtained in this way.

By gift, little was received during the year. The most notable

accession of this kind was a series of 7 cut turquoises and 1 specimen

of turquoise in the matrix,, presented by the American Turquoise Com-
pany, of Xew York. The exchanges also were few in nundxn". Six-

teen specimens of miscellaneous minerals were thus obtained from jMr.

E. E. Howell, and 51 sj)ecimens, all of European origin, were received

from Prof. P. Groth, of Munich, in return for a collection previously

sent to him. Still another exchange collection came from Prof. A.

Brezina, of Vienna, but it was not catalogued during the year covered

by this report.

When the (;ollections now in Chicago shall have been returned to

Washington, the incorporation of the new material obtained into the

permanent series will involve a general reorganization of the exhibition

hall. Much old nmterial will be retired to the study and duplicate

series, to make room for new and finer specimens. Until that work
has been done, no satisfactory census of the mineral collection can be

made.

The last catalogue entry of the preceding year, June 30, ISOli, was
No. 80()40. The last entry of the present year, June 30, 1893, is ^o.

80991.
KXIIIUIT OF MINKKAL.S AT THE WOKLD'S COLUMBIAN EXrOSITIOX.

The exhibit consisted of minerals, gems, and semi-precious stones,

illustrating the principles of crystallography and those physical prop-

erties of minerals which apply to the eye, and included the following

series

:

Crystallography and the physical projierties of minerals.

A series of crystallized minerals (with the i)riiicip:il forms in models of wood) to

illnstrate crystal form.

A series to illustrate ]>arallel growtlis.

A series to illustrate the twinning of crystals.

A series to illnstrate the imperfections of crystals.

A series of crystalline aggregates.

A series of pseudoniori>hs.

A series to illustrate structure.

A series to illustrate cleavage and fracture.

A series to illustrate diaphaneity, color, and luster.

A collection of gems and semi-precious stones, embracing two series, as fcdlows:

A general series, arranged in the order of their intrinsic value.

A series of American gems and semi-precious stones.
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DEPARTMENT OF OEOLOGY,

A very large portion of the year was devoted by Prof. George P.

Merrill, the curator, and his assistants, to the preparation of an exhibit

for the Columbian Exposition, a general outline of which was given in

the curator's report for 1892. Lack of space necessitated a certain

amount of curtailment in the original plans, but as carried out the

exhibits were classified and arranged as below

:

I. VULCAXOT.OGY.

(a) A mapof tlie world showing in red the distribution of active and

recently extinct volcanoes, compiled mainly from ]\[eumayer\s Erdges-

chichte.

{b) A geological map of the United States sbowing in red the areal

distribution of recent volcanic rocks in the United States, comi)iled by

Prof. C. H. Hitchcock, in 18SG, and published in the Transactions of

the American Institute of Mining Engineers.

(c) A model of the Ice Spring Craters, a group of recently extinct

volcanoes near Fillmore, ITtah, modeled from surveys made under the

direction of the U. S. Geological Survey; scale, 100 feet to 1 inch, hori-

zontal and vertical the same; size of model, 5 feet square.

[d) A large series of photographs showing cbaracteristic volcanic

phenomena, as below:

(1) Two eidarged views of the volcano on Bogoslof Island, Bering

Sea.

(2) A series of views of Bogoslof and mounts Shishaldin and Maku-

shin, in Alaska.

(3) A series of views of Hawaiian volcanoes and lava flows.

(1) A series of views of Vesuvius, Italy, and the volcanoes of the

adjacent islands, including Stromboli, Etna, and Yulcano, in various

stages of volcanic activity.

* (5) Views of a recent volcanic cone and lava fields near Snag T^ake,

California.

(G) Three views of the grand volcanic neck known as Mato Teepee,

Bear Lodge, or the Devil's Tower, in Wyoming.

(7) Views of columnar volcanic rocks in the Yellowstone National

Park, in the vicinity of Orange, X. J., and at Bonn, Prussia.

(8) Views of geysers and hot s]nings in the Yellowstone National

Park.

{e) A series of specimens of volcanic products in characteristic forms,

as lavas, fragmental ejectamenta, and sublimation products, as fol-

lows :
*

(1) Columnar basalt, from Bonn, Prussia, and the Giant's Cause-

way.

* These collections were accompanied, whenever possible, by ])hotograplis of the

immediate reijions from which thev were collected.
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(l!) Slaggy aud glassy lava, from the IIinA-aiian Islands and tlic Yel-

lowstone National Taik.

(3) Puniict'ous aud glassy lavas (obsidians), from the Yellowstone

National Tark aud the Mono craters, California; vesicular lava, from

near Flagstaff, Ariz.

(4) Lava showing the aa, palioehoe, and other structures dependent

upon their varying degrees of viscosity; lava stalactites and driblet

cones from the Hawaiian Islands.

(5) Volcanic bombs, from Lipari, Etna, the extinct volcanoes of Mount
Trumbull and Sunset Peak, Arizona; lapilli, from Ice Springs Buttes,

in Utah, and Sunset Teak, Arizona.

(6) Sand, rock fragments, ash, etc., from Bogoslof Island.

(7) Fine pumiceous dust, from beds in Montana and Nebraska.

(8) A series comprising 40 hand specimens illustrating the various

kinds of lavas, and also 2 large specimens of i)olished paleozoic lava

(felsite), from eastern Massachusetts.

(0) Volcanic sublimation products, including sulphar, ammonium
chloride and iron oxides from various American and foreign sources.

(10) Siliceous and calcareous sinters from the geysers aud hot springs

of the Yellowstone National Park, and travertines from extinct hot

springs in Arizona. The jjossible economy of volcanoes was illustrated

in the sulphur and other sublimation i)roducts, pozzuolaui (a natural

concrete) building-stone, and the beautiful "onyx marbles" or traver-

tines.

II. GL.\CIEKS AND (JLACI.VL I'll HXC >MKN A.

{(() Views illustrating living glaciers and icebergs.

(6) A relief map of the United States, showing the theoretical resto-

ration of the ancient ice sheet at the stage of the Glacial period follow-

ing the Main Silt epoch.

(c) A large series of photographs and other illustrations sliowing

characteristic glacial i>henomena, as below

:

(1) Views of glacial deposits, as moraines, drundins, and kames.

(2) Views of large drift bowlders the source of which has been traced

with api)roximate accuracy.

(3) Views of glaciated rock surfaces.

{cl} Actual specimens illustrating the transporting and eroding

power of glaciers, as

:

^1) Specimens of glacial clays, sands, and drift bowlders. ()f])artic-

ular interest in this series are bowlders taken from various altitudes

in the White and Catskill mountains, and bowlders of i)eridotite and
other rocks in Phodc Island, Ohio, aud Illinois, the original source of

which is known with approximate accuracy.

(2) Scratched and scarred bowlders from glacial till.

(3) Scratched and scarred bowlders Irom glaciers still existing.

(4) Glacial flour.



182 REPORT OF NATIONAL MUSEUM, 1S93.

(5) Slabs of stone, grooved, scratclied. or polislied by glacial action.

(C) The possible economy of glacial i)roducts as shown in the utili-

zation of glacial bowlders for building, and the glacial clays for brick-

making.

(7) The destructive effects of glaciation, as illustrated bj' tields

covered by drift bowlders and other glacial debris, the stripping of

the surface of soils, and the burial of forests: shown by photographs

only.

III. LIMESTONE CAVERNS AND ASSOCIATED IMIENOMENA.

(a) Actual plans and sections of Howe's Cave, IST. Y; the Luray
Caves, Va. ; Mammoth Cave, Ky., and Wyandotte Cave, Ind.

(h) A series of photographs showing cave interiors, as follows:

Howe's Cave, N. Y. ; the Luray Caves, Ya. ; The Grottoes. Va. ; Mam-
moth Cave, Ky. ; Wyandotte and Marengo caves, Ind.

(c) A large series of cave deposits as below, many of the stalactites

and stalagmites being cut and polished to show structure.

(1) Stalactites and stalagmites from the Luray Caves and The
Grottoes, in Virginia.

(2) Gypsum rosettes and incrustations from Mammoth Cave, Ky.

(3) Gj'psum incrustations and rosettes, epsoni salt, and stalactites

and stalagmites, from Wyandotte, Ind.

(4) Stalactites and stalagmites from Marengo, Ind.

(5) Stalactites and stalagmites from the Percy and Robertson caves,

near Springfield, Mo.

(6) Botryoidal stalactitic masses from caves in the Organ INiountains,

is^ew Mexico.

(7) Stalactites from the Copper Queen Mines, Arizona.

(8) Large translucent selenite crystals from a cave in Wayne County,

Utah.

(9) The possible economy of cave products, shown by cut, turned,

and polished blocks of cave marble (stalagmite); nitrous earth, from

Mammoth Cave, Ky., together with a small vial of calcium nitrate

extracted from the same by leaching.

(10) A series of specimens in alcohol illustrating the fauna of caves.

(11) A small series of photographs, bone breccia and flint chips,

illnstrating the occupancy of caves by human beings.

(lli) A section of a cave, some 2 by 4 feet, and 2i feet high, con-

structed from materials collected in Marengo, Ind., the materials

occnpying their original positions as taken from the cave.

As comi)leted, the exhibit occupied two wall-cases, each some 30

feet in length, and three special bases carrying relief-maps and cave-

section. One of the most impressive and unique of these exhibits is

the reliefmap of the LFnited States, modeled by Howell, and showing
the restoration of tlie ice sheet of the Glacial epoch. This map is
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shown in tlie accompauyiug illustratiou (PL 57), tlie Iciieud beiug

repioduced below, as it is too illegible in the illustration:

U. S. XATIOXAI. MUSKUM
DEPARTMENT OI' GEOLOOY

MODEL OF THE | UNITED STATES

showing tho theoretical restoration of the
|
Ancient Ice-Slieet

|
at the stage of

the (Uacial Period
|
following the Main Silt Epoch.

|
Constructed from data fur-

nished by T. C. Chamberlain aud associates
|
of the U.S. Geological Suryey;

the outline of the ice follows
|
the outer terminal moraine next north of the main

slit deposits, and
|

probably does not represent a strictly synchronous stage

throughout, as later
|
advances of the ice at some points overrode earlier ones,

making it difficult
|
to trace a perfectly synchronous line. The slope of the sur-

face of the ice is
|
based on an adaptation of that of (ireenland, as given by

Nausen.
|

The scale of the model is 1 inch to 40 miles.
|

It shows the correct curvature

at sea-level, and is a section of a globe
|
16i feet in diameter; elevation and

depression above and below sea-level exaggerated five times.

At the beginning of the fiscal year the curator was in southwest

Missouri searching for materials to illustrate cave phenomena. This

work was interrupted by leave of absence from July 8 to August 1, to

be resumed again at a later date. On August IS the curator returned

to Washington. The materials collected during these trips are noted

under the head of "important accessions." Mr.W. H. Kewhall, assist-

ant, made in November a trip to Weyer's and Fcmntain caves in Vir-

ginia, and obtained a fine series of i)roducts from these sources, M'hich

are also mentioned under the head of accessions. Our thanks are due
to the managers of these caverns, as well as to those of Luray, Mam-
moth,Wyandotte, ^Marengo, Percy and llobertson's, for the lively inter-

est manifested and the assistance afforded in procuriug as fine a series

as possible both for the Columbian Exi)ositi(»n and for the Museum.
We are also greatly indebted for assistance of a high order to Prof.

W.O.Crosby, of the Massachusetts Instituteof Technology, and to Mr.

F. W. Crosby, of this city. Prof. Crosby was instrumental in i^rocuring

a large i)roportion of our series of glacial products, and to the enthusi-

asm of Mr. F. W. Crosby we owe a large and exceptionally fine series of

Sicilian sulphurs and associated rocks and minerals, volcanic bombs
from Lipari, and other materials elsewhere note<l. From April 15 to

May 15 the curator was in Chicago, eugagcd in the work of installing

the exhibit there.

Below is given a list of the more im[)ortant accessions of the year:

A series of typical iron ores froui S;iuti;ig(). Cuba. Gift of the Sigua Ir<ui Com-
pany.

A collection of asphalts and assorted roc i<s from Trinidad, (iift of Mr. Clidord

Richardson.

A collection of rocks and ores from Texas. Gift of W. H. Streeruwitz.

A collection of glacial materials made by Prof. W. O. Crosby for tlit^ World's

Columbian Exposition.
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Eruptive rocks from the vicinity of ^lontreal, Cauada. Koceived from Henry

Lampard.

A collection of stalactites and stalagmites from the grottoes, Shendun, Va. Col-

lected for the World's Columbian f'xposition by Mr. W. H, Xewhall.

A line, large collection of lavas from the volcanoes of the Hawaiian Islands. Col-

lected for the World's Columbian Exposition by Mr. A. B. Lyons.

A large collection of stalactites and stalagmites from the caverns of Luray. Col-

lected for the World's Columbian Exposition by Mr. J. H. Morrison.

A large antl valuable series of cave products from caves in Virginia, Tennessee,

Kentucky, Indiana, and Missouri ; also onyx marbles from Arizona ami Lower Cali-

fornia. Collected by the curator.

A collection of rock types from the vicinity of Hot Springs and Magnet Cove,

Ark., as described by the late Francis Williams.

A beautiful series of the wonderful selenite crystals from Wayne County, Utah.

Obtained from Dr. J. E. Talmage.

A series of septarian nodules, stylotites, volcanic bombs, fulgurites, and onyx
marbles. Obtained from Mr. H. L. Ward.

A fine mass of drift copper, weighing 5.5 pounds, found in the Earnshaw quarries,

some 20 miles southwest of Chicago. Obtained I'rom Ossian Guthrie.

An exceptionally fine collection, comprising Elban iron ores, volcanic bombs from

Lipari, miscellaneous volcanic products from Stromboli, Viilcano, and Etna; basaltic

columns from Bonn, Prussia, and a large and beautiful series of suljihur and associ-

ated rocks and minerals from Sicily. Collected by ]Mr. F. W. Crosby.

A collection of cave products from the Wind Caves of South Dakota. Gift of A.

F. McDonald.

Eighty-five views of volcanic phenomena in the Hawaiian Islands. Obtained

from I. Williams for the World's Columbian Exposition.

Sixty-six A'iews of South Italian volcanoes. Obtained from Dr. H. J. .lohnston-

Lavis.

Twenty-five views in Howe's Caves, New York, obtained from S. R. Stoddard.

Fifty-eight views of Mammoth, AVyandotte, and Marengo caves. From Ben.

Hains, jr.

Twenty-six views ()f Mammoth Cave. Obtained from Miss F. B. Johnson.

Seventeen views of Alaskan glaciers. Obtained from Prof. H. F. Reed.

Thirty-five views of Luray Caves. Obtained from Mr. C. H. James.

Thirty views of glacial phenomena, obtained from Prof. W. O. Crosby.

Fifty-three views of glacial phenomena. Obtained from Prof. G. F. Wright.

The character of the routine work lias varied but little from that of

previous years. Especial effort was made in phmuing the World's

Fair exhibit to so arrange the labels that, when returned to Washing-

ton, it could be made to fill a definite place in our regular system of

installation. Thus, excepting that it was impossible to devote a large

portion of the time to a preparation of the three exhibits there

included, and to work them out in considerable detail, almost no

departure was made from ordinary museum methods, and but little

labor actually lost. Copy for 1,175 labels was sent to the printer and

1,301 printed forms received.

A large proportion of the routine work of this department consists

in the examination of geological material transmitted to the Museum
for this purpose. During the year 130 packages of this character

were examined and reported upon. The total number of packages of

material of ;ill kinds received during the vear for examination was 516,
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and it is tlieretbie evident that this department has its full share of

tliis kind of Avoik, A detailed list of the receipts of this character

will be found in Appendix v.

It may be observed that altliousih this class of work is reco<;nized as a

regular part of the duties devolving- upon the officers of the Museum,
and is always promptly i)erformed, it is probable that no work under-

taken by the Museum produces less beneficial results to itself. The
jMuseum can not charge for making these examinations, and it rarely

happens that any of the material transmitted has any value for addi-

tion to the collections.

The fact that the collections are now divided, a portion being iu Chi

cago, renders it impossible to give accurate figures regarding the num-

ber of specimens either iu the reserve, exhibition, or duplicate series.

The clerical force of the department has not been sufficient to keep the

records in shape to furnisli this information otherwise than by an

actual count. The accumulation of material has been greater than

during any equal space of time since Mr. Merrill's connection with the

department. The amount of new material tliat has been actually added
to the Museum collections can, however, be scarcely in excess of that

withdrawn for the World's Columbian Exposition. The catalogue num-

bers for the fiscal year run from 00,001 to 00,927, inclusive, and from

68.050 to 68,471, inclusive.

As during the "^'ear previous, Mr. Merrill has been assisted by Mr.

W. H.Xewhall, to whose energy, states the curator, is due much of the

progress made.
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Details of fixtures for Storage Cases.

Fig. 1. Combined bolt and loi-k ip. eTi.

Fig. 2. Corner section of storage case, siiowing method of dust proofing, etc ip. iJ8).

Fig. 3. Still) and jilate (i). --iS).

Fig. 1. Wedge bolt for binding doors i p. d)S).
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Details of installation methods in the U. S. National Museum.

Fig. ."). Showing arraiifreinent of specimens on slopiner shelves ip :il i

Fig. 6. Device for storiiitr inleroseopical slides (p. 32)

Fig. 7. Kectaii^Miiar jar i p. :«).

Fig H. Mounting lisli in rectangular jar ip. 35).

Fig. 9. Reference table in e.\-hil))tion hall (j). 41),





v.—ADMINISTRATION.

REVIEW OF THE WORK OF THE ADMINISTRATIVE BUREAl'S.

OFFICE OF THE CHIEF CLERK.

The chief clerk's office remains under tlie supervision of Mr. W. V.

Cox. The duties belonging to this office are mainly of an executive or

administrative character. Among these duties are the general super-

vision of the expenditure of the appropriations; the preparation of

proposals for supplies or labor; the opening of bids; awards of con-

tracts; issuing orders for the purchase of supplies and employment of

labor; the settling of accounts; the suj)ervisiou of correspondence

other than that of a scientific nature, or of that relating to specimens;

the general supervision over employes and their assignment to duty;

the granting of leaves of absence and other matters aflecting the per-

sonnel of the Museum; the issuing of passes to the buildings; the

conducting of boards of inquiry, inspection, and survey ; the investiga-

tion of complaints, etc.

In Ai)pendix ii to this report a statement is i)resented showing the

disposition of the unexpended balance on hand at the close of the year

ending June 30, 1892. This is followed by a statement indicating the

disbursements on account of the appropriation for the year ending

June 30, 1893.

Since his last annual report, the chief clerk, the superintendent ol

buildings and labor, and the property clerk have had much of their time

and that of their force occupied in the preparation of exhibits for the

Columbian Historical Exposition in Madrid, and the World's Colum-

bian Exposition at Chicago. Yet the extra work incident to the many
additional retiuisitions made, and orders issued for supplies required

to be purchased, together with tlie work to be done in the shops of the

IMuseum by reason of these preparations, were all attended to by the

regular employes, without additional cost to the Exposition, notwith-

standing the fact that ever}' purchase of supplies thus made and every

order for work required the stating of a bill, and also involved a large

amount of other incidental work. In the office of the chief clerk 600

vouchers, aggregating more than '^78,000, were stated and otlierwise coni-

pleted for settlement, and transmitted to the Board of Managers for

payment. To perfoiin this amount of extra labor the clerks were com-

pelled to devote longer hours to their duties.

CORRESPONDENCE AND REPORTS.

This division of the administrative work remains under the charge

of Mr. K. I. Geare. At the beginning of the year the force consisted

of 2 stenographers, 1 accession clerk, 1 record clerk, 1 index clerk, 3

typewriters and a messenger.
1S7
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The amount of correspondence has hirgely increased each year since

the establishment of this division. In 18SG, the total number of official

papers prepared for signature was a little over 2,000. In the year

covered by this report the total was 10,040. The reason for this growth

is readily explained. Every letter asking for information is answered

as promptly as possible, and the information, if obtainable, is always

supplied. Tlie fact that requests of all kinds are thus noticed, soon

spreads among the acquaintances of the writers, and before long they

also are led to correspond with the Museum on some subject in regard

to which they may desire information. Another reason for the large

increase this year is that since May, 1892, the distribution of Museum
publications has been added to the work of this office, necessitating a

large number of letters on matters relating to the subject of Museum
publications.

The correspondence of the Museum also includes letters pertaining

to the acquisition of specimens, and to their acknowledgment when
received; also letters reporting the results of examination of material

submitted for qualitative analyses.

The preparation and general supervision of the proof of the Annual
Eeport of the ]Museum is also a part of the work which has been

assigned to this division.

Distribution of Museum publications.—The edition of the Proceedings

and Bulletin is entirely inadequate to supply the numerous demands
made upon it, and in order that the edition might be increased, an

estimate of §18,000 for printing was made for the year ending June 30,

1892, an increase of $8,000 over the appropriation for the preceding

fiscal year. The amount granted by Congress, however, was only

$15,000. For the present fiscal year the sum of $18,000 was again

asked for. The following extract from a letter accompanying the

estimate will show how urgently this appropriation is needed :

The Slim of $18,000 was asked for last year, for the purpose of cularjjjiug the

mailing list so as to include in it the more important public libraries and educa-

tional institutions, and to render it possible, in response to urgent requests, to send

the publications of the Museum to individuals who need them for use in connection

with scientific investigations. The sum appropriated ($15,000) enabled the Museum
to enlarge considerably its mailing list, but the full amount estimated for will be

necessary to insure a satisfactory distribution.

The amount carried by the appropriation bill, as passed by Congress,

however, was $12,000, and as a necessary consequence, this branch

of the ^luseum work has been much crij^pled.

The report for 1890 was distributed during the year. Coi^ies have

been forwarded to all individuals and institutions upon the mailing

lists for ^luseum reports, to the consular and other officers of the Gov-

ernment who have cooperated with the Museum, and to persons who
contributed to the collections during the fiscal year covered by that

report. Editions of 500 copies each of several ethnological papers

included in thereportsfor ISOOand 1S91 liave been sent out. The four-
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teeiitli volume of the Proceediuiis of the National Museum lias been

mailed to all addresses upon the regular list for Proceedinfrs volumes,

and to more than L'.OOO domestic and foreign libraries. Five hundred

copies each of Proceedings Separates, Nos. 887 to Klo, 1H9, 020, !)22 to

92(>, !I2S, 92!), U'M, and advance copies of No. 944: have been sent to

recipients upon the regular mailing-lists and to persons making special

application. Tarts F and G of Bulletin 39, and Bulletin 40, have been

distributed, and i)arts A to (1, inclusive, of the former have been sent

to all institutions upon the f(n-eign and domestic library lists. Special

Bulletin No. 1, entitled ''Life Histories of North American Birds," by

Major Charles Bendire, has been distributed. In addition to the regu-

lar distribution of ^Museum publications, more than l.r)00 si)eeial send-

ings have been made during the year.

REGISTRATION AND DISTRIP.TTION.

Mr. S. C. Brown, registrar, states that the total luimber of packages

of all kinds received during the year was 29,409. The entries covering

these receipts number 2,830, 863 of these packages containing speci-

mens for the Museum, the others consisting of exchanges, supplies,

etc. The record of outgoing packages for the year embraced 1,315

entries, covering 3,309 boxes and 902 packages, of which S^h] contained

si)ecimcns from the Museum, sent out as exchanges, gifts, and loans;

347 packages of specimens returned to owners, and 396 boxes con-

tained material, exhibits, and cases sent to the Madi'id Exposition.

During the mouths of March, April, and May the exhibits prepared for

the World's Columbian Exposition were shipped to Chicago. There were

1,340 packages of exhibits and cases transmitted by freight (twenty-

six carloads), while packages containing the most valuable portions

of the exhibits were forwarded by express. The storage record shows

that 174 packages were stored and ."il were turned over to the curators.

The total number of accessions, /. e.. lots of specimens received for

the Museum during the year, was 1.226. In addition, 516 packages of

specimens were received for exanunation and report.

The records show that 13,581 specimens were sent out, including

exchanges and specimens distiibuted to universities and colleges.

COLLECTIONS TRAXSMl'l'TEI) To EDT'CATIOXAL ESTABLISUMENTS.

It has for many years been customary to distribute to educational

establishments, as far as j^racticable, the duplicate material contained

in the collections of the National ]\Iuseum. Owing to the fact that there

had accumulated a large number of applications for specimens from

colleges and universities throughout the country, the curators of several

of the departments were requested to separate into sets, for distribu-

tion, such of the duplicates in their charge as might be available for

this purpose. The time necessary for work of this character could,
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however, be spared ouly with great iuconveiiieiiee, ou aceouut of the

fact that the preparation of exhibits for the Workl's Cohimbian Exposi-

tion (lemaiKk'd the greater part of the attention of the- curators. It is

expected that witliin the course of a few months collections of iishes,

marine invertebrates, and birds' skins will be ready for distribution.

A number of sets of minerals, rocks, and ores, and casts of prehistoric

stone implements have been already prepared.

During the months of March and April, 1893, the work of distribu

ting the collections of rocks and ores recently prepared by the curator

of geology was undertaken, there being among the pending apidica-

tious many requests for geological material. In a number of instances

in which it was not apparent that the institution which had made the

application was still in need of si)ecimens, a letter requesting informa-

tion on this point was addressed to the Senator or Eepresentative who
had indorsed the application. The reply in nearly every instance Avas

to the effect that a collection would be acceptable.

There have been distributed during the year loO collections of all

kinds, including a large number of sets of minerals and rocks.

GEOGKAPHICAL STATEMENT OF THE DISTRIBUTION OF SPECIMENS DURING THE
YEAR ENDING JUNE 30, 1893.

In Appendix iii a geographical statement is given showing in detail

the distribution of specimens of all kinds during the year. A brief

summary of this statement is presented in the following table, which

indicates the number of lots of specimens transmitted to institutions

in the I'^nited States and in foreign countries:

United .States:

AJabama
Arkansas . .

.

Califoruia..

.

Connecticut.

Colorado

3

4

1

1

District of Colnmbia 10

P^lorida 1

Georgia •">

Illinois 7

Indiana 5

Iowa 13

Kansas -t

Kentncky 1

Maryland 2

Maine 1

Massailiusetts 14

Midi igan .">

Minnesota 3

Missonri 5

Nebraska 4

New Jersey 2

New York 11

United States—Continued.

Ohio
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lU'ILDlXCiS AISl) LAIIOR; POLICE AND PUBLIC COMFORT.

The force of watebmen, iiiechauics, aud laborers is under the cliar^ie

of yiv. Henry Iloran, superinteudent. lu Mr. Horan's annual report

there is included a statement of the Avork accomplished by the me-

clianies aud laborers during the past year, a list of the machines, tools,

aud other property in his care, aud a statement of the supplies pur-

chased through his ollice. Extracts from his report, designed to indicate

the character of the work performed by the employes connected with

this department, avUI be found in Appendix IV.

WORK OF THE MUSEUM PREPARATORS.

TAXIDKUMISTS.

Mr. William Paluier, chief taxidermist, reports that a large pro])()rtiou

of the tiuu' of his force has been devoted to completing aud installing the

exhibits for the World's Columbiau Exposition. The actual work of

mounting the specimens had already beeu finished, but the grouping of

the pieces and the arrangement of the accessories remained to be done

this year. Thirteeu-groups were prepared with great care, especial atten-

tion being giveu to making their surroundings as natural as possible.

Some progress has been made toward reducing the number of skins in

pickle, and two new lead-lined tanks have been provided for the better

accommodation of those which are still awaiting attention. Xumerous
casts ofvarious kinds havebeen made, and other incidental work attended
to. The number of skins received during the year was 206, the total

on hand June 30, 1893, being 427; 271 skins have been worked up.

About 30 si)ecimensof fowls and pigeons have been added to the series

of domestic animals during the year.

OSTKOLOCICAL rUKPARATORS.

Mr. F. A. Lucas, in charge of this work, reports that the preparation

of specimens for the exhibition series was interrupted somewhat by
work for the World's Columbian Exposition, but still compares favor-

ably Avith the records of xu'evious years:

Xnmher af specimens received, denned mid mounted.

Received as fresh specimens :

Eutire skeletons

Incomplete skeletons

Cleaned :

Entire skeletons

Incomplete skelet<ms

Skulls

Mounted

:

Skeletons

Limbs and other pieces . .

.

Skulls

Total

.

MammalSc

7

634

649

Birds. Keptiles.
Batra-
chians.

Eishes. Total.

27

25

2

645

23

4

13
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It may be stated tliat the labor involved in mounting the skulls is

but partially indicated by the figures which appear in the table, since

the mountings in most cases were complicated in their character and

the component bones of the skulls were distinctively colored. In addi-

tion to osteological work, there have been made 3 anatomical models,

and 45 casts of reptiles, invertebrates, and coud)s and gills of domes-

tic fowls. Besides this a group was completed, showing the common
octopus and its surroundings, and a large number of specimens hav^e

been mounted for the synoptic series of invertebrates.

PHOTOC; ISA I'll KK.

Mr. T. W. Smillie, tlie photographer, reports that 857 negatives and

3,402 silver prints have been made during the year. A large propor-

tion of these was for the departments of ethnology, mammals, geology,

reptiles and batrachians, and prehistoric anthropology.

In addition, 281 extra i)rints were mounted and 147 cyanotypes, 22

lantern-slides, and 4 enlargements were made.

The National Museum, as heretofore, has rendered assistance to the

U. S. Fish Commission in photographic work, the Commissioner fur-

nishing the material necessary, and one assistant to aid the photog-

rapher. In this connection there were made G45 silver prints, 121

cyanotypes, and 57 lantern-slides.

COLORIST.

During the early part of the fiscal year, Mr. A. Zeno Shindler con-

tinued his work on the series representing the races of man. Thirty

paintings of this series have been finished and turned over to the

Department of Ethnology, while five more are in course of completion.

About fifty figures have been painted for use in groups for the exhibit

of the Department of Ethnology at the Columbian Exposition. These

include, among others, a Sioux warrior mounted on a horse, a Navajo

woman spinning, a Xavajo silversmith, a Cte woman burden-bearer,

a South American Indian, and a Zuni warrior.



APPENDIX I.

The Scientific a>d Aumikistratiye Staff.*

Director, kx officio.

S. P. Langley, Secretary of tlie Smithsonian Institution.

Executive Officers.

G. Brown Goode, Assistant Secretary of the Smithsonian Institution, in charge of

r. S. National Museum, 1887. (1872.)

Frederick \V. True, Executive Curator, 1892. (1879.)

W. V. Cox, Chief Clerk, 1886. (1879.)

R. E. Earll, Special Agent for World's Columbian Exposition, 1891.

Scientific Staff.

Depart.ment of Art.s and Industries: G. Brown doode. Curator, 1879. (1872.)

Section of Materia Medica: C. II. White, t Medical Inspector U. S. Navy, Curator,

(1893).

Section of Jnimal J'roducts: R. E. Earll, Acting Curator, 1889. (1878.)

Section of Naval Architecture: J. W. Collins,t Curator, 1891. (1880.)

Section of Foods: W. O. Atwater.t Curator, 1881.

Section of Hintory : A. Howard Clark, Curator, 1882. (1879.)

Section of Transportation and Engineering : J. E. Watkins, Curator, 1887. (1885.)

Section of Graphic Arts: S. R. Koehler. Curator, 1887.

Section of Forextrij: B. E. Fcrnow.t Curator, 1889.

Section of rhysieal Apparatus: W. C. Winlock, Curator, 1889.

Depart.ment of E'iunoi.ogv : O. T. Mason, Curator, 1884 ; Walter Hough, Aid, 1885;

W. H.Ryland, Aid, 1893.

Section of Oriental Antiquities : Paul Haupt.t Curator, 1888; Cyrus Adlcr, Assist-

ant Curator, 1888.

Section of American Aboriginal I'ottery : W. H. Holmes, t Curator, 1889.

Department of Prehistoric Anthropology : Thomas Wilson, Curator, 1889.

Depai:t.ment of Mammals: Frederick W. True, Curator, 1881. (1879.)

Department of Birds: Robert Ridgway, Curator, 1880. (1872); P. L. .louy.

Aid, 1887. a876.)
Section of Birds' Eggs: C. E. Bendire,t Major. U. S. Army (retired), Curator, 1884.

Department of Reptiles and Batrachians : Leonhard Stejneger, Curator, 1889.

(1884); Mr. F. C. Test, Aid, 1890.

Department of Fishes: Tarletou H. Bean,t Curator, 1880. (1874); Barton A.

Bean, Assistant Curator, 1889. (1881.)

Department of Molhsks: William H. Dall,t Curator, 1880. (1866); R. E. C.

Stearns, Associate Curator, 1884; C. T. Simpson, Aid, 1889.

Department of Insects: C. V. Riley, t Curator, 1882; M. L. Linell, Aid, 1889.

Depart:\ient OF Marine Inverteurates: Richard Rathbun.t Curator, 1880; James
E. Benedict, Assistant Curator, 1890. (1879); M. J. Rathbun, Aid, 1893.

(1886.)

* The date following each ofhcial title is that of ai)pointment to the office now held;

that witliiu jiarentlieses indicates tiie time of first connection with the musrum.
+ Honorary.

II. Mis. 184, pt. L' 13 193
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liErAKiMKNT OF CoMPA iiATiVK Anatoji V : 1 laiilc B;ilv('r,t ("ni-ator, 1890; Fred-

crick A. Lucas, Assistant Curator, 1886. (1882.)

DEPAKTiNii-.NT OF BoTAXY (Natioxal Hkkhakium) : F. V. Coville,t Curator, 1893.

Departmkxt of Vkutfijuati: Fossils: Otbniel C. Marsh, t Curator, 1887.

Departmkxt of Ixvekteijkate Fossils :

rah'o:oic Section : C. D. Walcott,t Curator, 1882.

Mesuzoic Section : C. A. White, t Curator, 1885.

Ceiwzoic Section : William H. Dall.t Curator, 1880. (1866).

Section of Fossil Plants: Lester F. Wanl,t Curator, 1881; F. If. Kuowltou,

Assistant Curator, 18S7.

Depautmext OF Mineralogy: F. W. Clarke, t Curator, 1883; W. S. Yeatcs. Assist-

ant Curator, 1886. (1879.)

L)epai:t:mext OF Geology: Ceorge 1'. Merrill, Curator, 1S90. (1880^: W. H. Xew-

hall. Aid, 1887. (1885).

Lii!1;arv : Cyrus Adler, Librarian, 1892. (1888) ; N. P. Scudder, Assistant Librarian,

1882. (1879,)

Administrative Staff,

Chief Clerk: W, V. Cox, 1886, (1879,)

Chiefs of Division:

Correspondence and Reports: E. I. Geare, 1890. (1880.)

I!e(jistration and Stora<je: S. C. Brown, 1881. (1876.)

rrintino and Labels: A. IL Clark, 1882. (1879.)

Disharsing Clerk: W. W. Karr, 1888. (1879.)

Properl!) Clerk: J. S. Goldsmith, 1891. (1886.)

Photoiiraphii : T. W. SmiDie, 1872.

Stnnrintcndeiit (if BiiiJdinijs: Henry Horan, 1880. (1857.)

PlIKPARATORS.

William Palmer, Chief Taxidermist, 1880. (1874.)

Joseph Palmer, Chief Modeler, 1889. (1873.)

A. Z. J^hiudler, Colorist, 1876.

J. \V. Scollick. Osteologist, 1884.

Henry Marshall, Taxidermist, 1875.

X. E. Wood, Taxidermist, 1888.

A. H. Forney, Taxidermist, 1880.

APPENDIX II.

Finance, Property, Supplies and Accounts.

The disbiu-sements fiom the uuexpeiuled balaiices of the appropiia-

lious for tilt- i)revion.s tiseal year, ending .Tune 30, 1S9L*, are as folh/ws:

PRESERVATION OP COLLECTIONS.

From the bahiuce of $8,818.14, the followiiii;- disbursements have

been made:

Salaries or eom;H'ii at ion, 8440; speeial or eontract services, $;i30.n
;

supplies, $337.50; sta^; )nery, $375.80; freight and cartage, $593.30;

t Honorary.
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travel, .^S9.(»0: speciiiu'iis. s(;.l'i:().2;>; books aiul periodicals, s414.4r):

a total expenditiue of sS.SOl.Oit, leaving a balance, July 1, 1S1>:3, of

$17.05.

FUR^"1TUR1; AM) IIXTTRES.

The (lisburseinents from the miexpeuded balanc(; of this appropria-

tion, §3,o()0.o7, are as foUows:

Special or contract servi(;es, $30; exhibition cases, $1,454; storage

cases, $324; drawers, trays and boxes, $50.05; frames, stands, etc.,

$100.50; glass, $1,038.14; hardware, $43.88; tools, $19.48; cloth, cot-

ton, etc., $8; glass jars, vials, etc., $22.20; lumber, $47.97; ottice furni-

ture, $(5; tin, lead, etc., $2.94; leather and rubber goods, $13.32;

apparatus, $30.32; travel, $3.70; a total of $3,272.59, leaving an uuex-

peuded bahince, -Inly 1, 1893, of $27.78.

lIEATI^a AISI) LKiHTINCf.

From tlie bahince of $424.91, the foUowing expenditures ha\'e been

made:
Special services, $3; gas, $89; telei)hones, $201.55; electric work,

$15; electrical supplies, $14.44; rental of call boxes, $20; heating sup-

plies, $81.57: a total of $424.50, leaving a balance, July 1, 1893, of 35

cents.

On July 1, 1892, the unexpended balance of the appropriation for

removing the old boilers under the ^Museum hall of the Smithsonian

building, replacing them with new ones, and making necessary altera-

tions, etc., was $01.53, and there has since been expended for brick-

work previously' contracted for, the suni of $00, leaving a balance of

$1.53.

Of the api)roi)riatiou for removing the decayed wooden Hoors in the

Museum building, and substituting therefor granolithic or artiticial-

stone pavement, there was a balance of $525.3G. Liabilities, amounting

to $522.53, have since been ])aid, leaving an unexpended balance. July

1, 1893, of $2.83.

The appropriations for the fiscal year ending June 30, 1893, and the

disbursements on account of the same, are as follows:

PRESERVATION OF COLLECTIONS.

The appropriation "for continuing the preservation, exhibition and
increase of the collection from the surveying and exploring expeditions

of the Government, and from other sources, including sahiries or com-

pensation of all necessary employes," was $132,500, together with a

deficiency appropriation of $2,000, making a total of $134,500. The
expenditures were as follows:

Salaries or compensation, $110,177.15; special or contract services,

$2,224.83; supplies, $1,888.31; stationery, $723.25; freight and cart-

age, $1,889.75: travel, $407.88; specimens, $3,030.02; books and period-



106 REPORT OF NATIONAL MUSEUM, 1893.

icals, 8144.28; n total expenditure of $127,08.").47, leavin.n' an unex-

pended balance, July 1, 1803, of $7,414.53 to meet out standinj»- liabili-

ties,

FTKNITTRE AND FIXTURES.

The amount appropriated "for cases, furniture, fixtures and ai)pli-

auces, re(iuired for the exhibition and sale keeping- of tlie collections of

the National Museum, including salaries or compensation of all neces-

sary employes," was 815,000. The following exijentlitures have been

made from this appropriation:

Salaries or compensation, $7,903.47; special or contract services,

$91,22; storage cases, $550.53; designs and drawings for cases, $34.50;

drawers, trays and boxes, $252.00; frames, stands and miscellaneous

woodwork, $10; glass, $774.92; hardware and interior fittings for cases,

$049.50; tools, $25.08; cloth, cotton, etc., $47.53
;
glass jars, bottles, etc.,

$438.10; lumber, $501.44; paints, oils, glue and brushes, $383.35; ofidce

and hall furniture and furnishings, $48.22; tin and lead, $30.89; brick,

plaster,etc., $0.50 ; leather and rubber goods, $21.8 ('» ; apparatus, $118.20

;

skylights, $100; a total of $12,059.91, leaving a balance on hand, July

1, 1893, of $2,940.09 to meet outstanding liabilities.

The following is a list of cases nuide in the Museum shops during

the year

:

Two card-catalogue cases, 1 pine bookcase, 1 walnut bookcase, 2 small si)ecial

cases, 2 unit storage cases, 12 unit tabic cases.

CASKS IIKPAIKKD AND AI.TKIIED.

Four door-screen cases, 2 Cbiucse cases, 3 llat-top cases, 19 Kensington cases, 1

mabogauy bird case, 6 slope-top cases, 9 storage cases, 5 upright cases, 3 wall cases,

1 walnut case, 1 card-catalogue case, 36 pine unit table cases, and 1 half-unit table

case. In addition, 25 cases were glazed, and 231 were painted and cleaned.

Miscellaneous furniture and fittings made during the year:

Seventeen bases, 416 blocks for mounting specimens, 1 large storage rack, 100 jtack-

iug boxes, 176 drawers for cases, and 115 frames for labels.

Miscellaneous furniture and fittings repaired and altered:

Fire bases, 424 blocks for mounting specimens, 247 drawers for cases, 51 frames for

labels, and 130 locks.

In addition to the work indicated above, many shelves, label-holders,

screens, sash, ventilators, skylights, etc., were repaired or altered.

Repairs Avere also made to the floors and roofs of the various buildings,

ami considerable painting was done from time to time.

iieatin(t and lighting.

The apiHopriatioii '^ for the expense of heating, lighting, electrical,

telegraphic and telej)hoiiic service for the National Museum," was

$11,000, to Avhich was addeil a deficiency ai)propriatioTi of $2,000 for

heating, making a total of 81.),000. From this appropriation the follow-

ing disbursements have been made:
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Salaries or comiiensaticMi, $4,7(54; ^f)e('ial services, -SiO; C(»al and
wood, $5,003.04; ^as, $1,253.(J4; telei)hoiies, 8730.09; electric supplies,

$07.73; rental of call boxes, $100; lieating supplies, $222.47; a total of

$12,159.97, leaviiii;-, July 1, 1893, an uuexj tended balance of $840.03, to

meet outstandiuii' liabilities.

During the year the watch boxes, burglar alarms, time clocks and
call-bell system were overhauled, and the unserviceable wire connected

therewith removed. The latter was leplaced with okonite wire, nearly

8,000 feet being required for this purpose. The telephone system has

also been overhauled, the old wires having been removed and new
ones substituted. Owing to the small appropriation for heating, light-

ing, and electrical service, it was found necessary to reduce the number
of telephones in service. This was reluctantly done, as the telephone

has been very useful in taking the place of messengers.

APPENDIX III.

Statement of the Distribution of Specimens durinci the
Year ending June 30, 1893.

north america.

CANADA.

Dr. John H. Gariiior, Lucknow, Outario: Siredoii.s (2 8])eciiuen.s). For study. (D.

7341.)

College of St. Laurient, Montreal: Dnjtlieato collection of rocks and ore8 (7(5 speci-

mens, set 146). Gift. (D. 7766.)

Geological Survey of Canada, Ottawa: Bones of Great Auk. (iift. (1). 7852.)

University College, Toronto: Duplicate collection of alcoholic lislies (160 speci-

mens, set 29). Gift. (D. 7662.)

I'NITKI) STATKS.

Alabama. ISloiuit C'ldlcge, lUountsvillc : Dujilicatc collection of rocks and ores (71

specimens, set ini). Gift. (D. 7666.)

State Agricultural and Mechanical College, Auhurn: Duplicate collection of

rocks and ores (66 specimens, set 196) ; duplicate collection of alcoholic lishes

(1C6 specimens, set 40). Gift. (0.7659.)

Akkax.«a.s. Arkansas Industrial University, Fayetteville: Duplicate collection of

rocks and ores (68 specimens, set 198) ; duplicate collection of alcoholic lishes

(1C6 specimens, set 42) ; dujtlicale collection of minerals (57 specimens, set 143).

Gift. (D. 7567.) (D. 7594.) (D. 7667.)

Califoisxia. Kelmont School. Belmont: Duplicate collection of minerals. (57 sjieci-

mens, set 134). Gift. (D. 7611.)

Leland Stanford Junior University, Meulo I'ark: Hermit crabs (13 specimens);

alcoholic lishes (10 specimens). Oift. (D.7I86.) (D. 7764.)

CoN'NiXTiciT. Hartford Theological Seminary, Hartford: Duplicate collection of

rocks and ores (75 spechnens, set 174). Gift. (D. 7702.)

COLOkAix). University of Colorado, Boulder: Tuplicate collection of rocks and
oies (77 sj)ecimens, set 164). Gift. (D. 7733.)
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District ok Columbia. George }I. Bochmer, Washiugtou, 1). C: Bird-skiu.

Exchange. (D. 7344.)

Eastern High School, Washington : Duplicate collection of mineral.s (57 speci-

mens, set 141). Gift. (D. 7(JtU.^

Public Schools, Washington: Duplicate collection of rocks anil ores (1(>4 speci-

mens, set 2). Gift. (D. 7547.)

E. E. Howell, Washington: Ores (2,550 pounds); minerals (54 specimens);

Lepidostens ossens (1 specimen); rocks (18 specimens). Exchange. (D.

7337.) (D. 7373.) (D. 7572.) (D. 7593.)

J. J. Jones, Washington: Indian pottery (1 specimen). Exchange. (D. 7549.)

Bladen T. Snyder, Washington: Indian pottery (3 specimens). Exch.ange. (D.

7821).

Florida. I. Greegor, Jacksonville: Gopy of engraving "'Ariadne." Exchange.

(D. 7548.)

Georgia. University of Georgia, Athens: Brachipods, corals, hydroids, etc. (42

specimens). Gift. (D. 7556.)

Clark University, Atlanta: Duplicate collection of marine invertebrates (640

specimens, series IV, set 192) ; duplicate collection of marine invertebrates

(2 boxes, special set) ; duplicate collection of minerals (57 specimentj, set 147)

;

duplicate collection of rocks and ores (75 specimens, set 173). Gift. (D.

7189.) (D. 7701.)

Central Grammar School, Augusta: Duplicate collection of minerals (57 speci-

mens, set 150). Gift. (D. 7776.)

Emory College, Oxford: Duplicate collection of minerals (37 specimens, set

136^1. Gift. (D. 7663.)

Illinols. Carthage College, Carthage: Duplicate collection of minerals (57 speci-

mens, set 140); duplicate collection of alcoholic lishes (106 specimens, set 39);

duplicate C(dlection of rocks and ores (174 specimens, set 181). Gift. (D.

7645.)

C. F. Adams, Champaign : Birds' skins ^^6G specimens). Exchange. (D.7449.)

E. R. Boyer, Chicago: Small collection of foraminifera. For study. (D. 7382.)

Lake Forest University, Lake Forest: Duplicate collection of rocks and ores

(77 specimens, set 159). Gift. (D. 7737.)

University of Chicago, Chicago: Duplicate collection of rocks and ores (104

specimens, set 7); duplicate collection of minerals (57 specimens, set 137).

Gift. (D. 76.S7.)

University of Illinois, Champaign: Duplicate collection of rocks and ores (.57

specimens, set 195). Gift. (D. 7658.)

Anastasio Alfaro (Costa Rica Exiiosition Commissiou), Chicago: Mounted birds

(268 specimens). Exchange. (D. 7753.)

Indiana. Earlham College, Richmond: Duplicate collection of rocks and ores {6S

specimens, Set 194); duplicate collection of minerals (57 specimens, set 135).

Gii't. (D.7657.)

Hanover College, Hanover: Duplicate collection of rocks and ores (104 si»eci-

mens, sets.) Gift. (D. 7638.)

Indiana University, Bloomington: Alcoholic tish. Gift. (D. 75.53.)

Capt. H. L. Johnson, New Albany: Pair of Can.idian snowshois. Exchange.

(D. 7538.)

Wabash College, Crawfordsville: Duplicate collection of minerals (57 speci-

mens, set 153) ; duplicate collection of rocks and ores (77 specimens, set 141).

Gift. (D. 7843.)

Iowa. Iowa State Normal School, Cedar Falls: Duplicate collection of rocks and

ores (77 siiecimens, set 158). Gift. (D. 773»).

)

Coe College, Cedar Rapids: Duplicate collection of minerals (57 specimens, set

133); duplicate collection of rocks and ores (197 specimens, set 197). Gift.

(D. 7590.)
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Iowa. Miist'uin of State Libiary, Des Moines: Duplicate collection of minerals (57

specimens, set V2(>); dnplicate collection of casts of prehistoric stone imi)le-

ments (107 specimens, set 12) ; stone mortar and pestle; duplicate collection of

rocks and ores (104 specimens, sot 4); Indian pottery (15 pieces). Gift. (D.

7366.) (D. 7612.) (D. 7853.)

Des Moines College, Des Moines: Duplicate collection of rocks ami ores (77 speci-

mens, set 142).' Gilt. (D. 7836.)

Higli School, Emmetsluirg: Duplicate collection of minerals (76 si)ecimens, set

149); dnplicate collection of rocks and ores (76 specimens, sot 148). Gift.

(D. 7754.)

Jefferson County Lilirary Association, Fairfield: Skull of linlijick-wliale
; 46

mounted birds. Gift. (D. 7618.) (D. 7734.)

Iowa College, Grinnell: Dnplicate collection of casts of inchistorie iuiplemeiits

(set 14). Gift. (D. 7591.)

Hubert E. Brock, Mason City : Archteological objects (44). Exchange. (D.7444.)

Public School, Paulina: Duplicate collection of rocks and ores (77 specimens,

set 144). GilY. (D. 7780.)

Western College, Toledo : Duplicate collection of rocks and ores (74 sjiecimens,

set 178); duplicate collection of minerals (57 specimens, set 138). Gift.

(D.7643.)

Kaxsas, College of Emporia, Emporia: Duplicate collection of rocks and ores (77

specimens, set 165). Gift. (D.7714.)

Fniversity of Kansas, Lawrence: Duplicate collection of minerals (set 122);

duplicate collection of rocks and ores (77 specimens, set 154). Gilt. (D. 7324.)

(D.7749.)

Oswego College, Oswego : Duplicate collection of rocks and ores (77 specimens,

set 145). Gift. (D.7774.)

KENTrciCY. Capt. J. R. Johnson, Louisville: Indian bow, quiver, and arrows.

Exchange. (D. 7476.

)

Makvl.vxd. Baltimore Manual Training School, Baltimore: Duplicate collection of

rocks and ores (77 specimens, set 161). Gift. (D. 7730.)

Loyola College, Baltimore: l)uplicate collection of rocks and ores (70 specimens,

set 193). Gift. (D. 7656.)

Maixk. it. C. Merrill, Aulnirn : Marble (2 specimens). Exchange. (D.7517.)

South Paris High School, South Paris : Duplicate collection of minerals (57 speci-

mens, set 128). Gift. (D. 7387.)

Prof. W.S.Bay ley, Waterville: Rocks (38 specimens). Exchange. (D. 7563.)

Colby University, Waterville: Dnplicate collection of rocks uud ores (103 speci-

mens, set 49). Gift. (D. 7729.)

Massacihsf.tt.'*. Amesbury High School, Amesbury : Duplicate coUoptiou of rocka

and ores (70 specimens, set 147) ; duplicate collection of casts of prehistoric

implements (107 specimens, set 49). Gift. (D. 7767.)

Cushing Academy, Asburnhani : Dnplicate collection of rocks and ores (77

specimens, set 143). Gift. (D. 7819.)

Prof. W. O. Crosby, Boston: Rocks (36 specimens). Exchange. (D.7592.)

Museum of Fine .\rts, Boston : Impression from Pelham's plate of ''Cotton

M.itlier." Gift. (D.7321.)

High School, Brookliue: Duitlicate collection of minerals (57 specimens, set 124).

Gift. (D. 7.342.)

Mu.seum of Comparative Zoidogy, Cambridge. Hermit-crabs (15 specimens);

Lithodes Mj)hi(>,sisimnH (2 specimens). Exchange. (D.7513.) (D. 7633.)

Memoiial Hall of Pacomtuck Valley Association, Deerfield: Arrow and spear-

heads from Georgia (24 specimens). Gift. (D.7508.)

Natural History Society, Lawrence: Duplicate collection of minerals (set 123);

duplicate collection of minerals (.57 specimens, set 132). Gift. (D.7333.)

(D. 7.5.59.)
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Massachtsetts. .J. v..lackman, Marlboro: Rocks (12 specimens i. Exchange. (D.

7475.)

Siiiitli College, Northaniptou : Foraininifera(12 vials). Gift. (D.7454.)

(Grammar School, Salem : Duplicate collection of minerals (57 specimens, set

139); duplicate collection of marine invertebrates (640 specimens, series IV,

set 193). Gift. (L).7C6().)

George B.Frazar, West Medford: Red mercury ore. Exchange. (L).7676.)

MiCHiOAX. University of Michigan, Ann Arbor: Duplicate collection of rocks and

ores (143 geological specimens, set 1). Gift. (D.7470.)

Peter Lepp, East Saginaw: Birds' skins (4). Exchange. (1X7550.)

Masonic Library, Grand Rapids: Duplicate collection of minerals (57 speci-

mens, set 148); duplicate collection of casts of prehistoric implements (107

specimens, set 18). Gift. (I). 7706.)

Western Michigan C<dlege, Grand Rapids: Duplicate collection of alcoholic

fishes (166 specimens, set 36). Gift. (D. 7681.)

Michigan State Normal School, Ypsilanti : Duplicate collection of casts of pre-

historic stone implements (107 specimens, set 15). Gift. (1). 7661.)

Minnesota. Albert Lea College, Albert Lea: Duplicate collection of rocks and

ores (71 specimens, set 190). Gift. (D. 7655.)

Hamline University, Hamlihe : Duplicate collection of rocks and ores (75 speci-

mens, set 172.) Gift. (D.7700.)

Stevens Seminary, Glencoe: Duplicate collection of alcoholic fishes (106 speci-

mens, set 44); duplicate collection of minerals (57 siiecimeus, set 131); dupli-

cate collection of rocks {66 specimens, set 199). Gift. (D.7510.)

Missouri. Missouri Wesleyan Institute, Cameron: Duplicate collection of rocks

and ores (77 specimens, set 157). Gift. (1).7735).

University of Missouri, Columbia: Dujilicate collection of rocks and ores (71

specimens, set 190); duplicate collecti(m of fishes (106 specimens, set 41).

Gift. (D.7654).

Hooper Institute, Clarksburg : Duplicate collection of rocks and ores (76 speci-

mens, set 171). Gift. (D.7707.)

Missouri Valley College, Marshall : Duplicate collection of rocks and ores (71

specimens, set 189). Gift. (D. 7653. )

Missouri School of Mines, Rollo: Duplicate collection of rocks and ores (72

specimens, set 188). Gift. (D. 7652.)

NEBRASKA. F. C. Keuyou, Lincoln: Myriopods (3si)ecimeus). Exchange. (D. 7792.)

Lincoln Normal University, Lincoln : Duplicate collection of rocks and ores

(104 specimens, set 46). Gift. (D. 7589.)

Nebraska Wesleyan T'niversity, Lincoln: Duplicate collecliou of rocks and

ores (76 specimens, set 169). Gift. (D.7718.)

University of Nebraska, Lincoln: Duplicate collection of rocks and ores (76

specimens, set 170). Gift. (D. 7719.)

New Jersey. George F. Kunz, Hoboken : Package of iron ores. Exchange. (D. 7525.)

E. M. Museum of Geology and Archa'ology, Princeton: Duplicate collection of

rocks and ores ( 103 specimens, set 50). Gift. (D. 7640.)

New York. Union Free School, Canandaigua : Duplicate collection of rocks and ores

(74 specimens, set 127). Gift. (D. 7641.)

Hamilton College, Clinton: Duplicate collection of rocks and ores (104 speci-

mens, set 2). Gift. (D. 7551.)

Union School and Academy, Cooperstown : Dnjdicate collection of minerals (57

specimens, set 144); duplicate collection of rocks and ores (74 specimens, set

176) ; duplicate collection of fishes (160 si>ecimens, set 36) ; duplicate collection

of caste of ])rehistoric stone implements (set 16). (iift. (1). 7671.)

Union School, Lockport : Du])]icate collection of rocks and ores (75 specimens,

set 180) ; duplicate collection of alcoholic fishes (160 specimens, set 37). Gift.

(D. 7644.)
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New York. College of tlie City of New York, New York City: Duplicate collertioii

of rocks niul ores (104 specimens, set (i). Gift. (I). 7(539.)

Columbia College, New York City: Duplicate collection of jilcoliolic lishes (1(5 '

specimens, set 27). Gift. (D. 7458.)

J. D. Slicrmau, jr., Now York City: Coleoptera (18 dry specimens i. Kxchaugc.

(D. 7777.)

Miss Mary V. Worstell, New York City: Corals, Echini, starfislies jiiid loranii-

nifera. For study. (D. 7815.)

l?ertin A. Wright, Penn Yau: Unios. Exchange. (D. 7674.)

Phelps Union School, Phelps: Duplicate collection of rocks and ores (74 speci-

mens, set 178). Gift. (D. 7642.)

Prof. H. A. Ward, Rochester: Rocks (6 specimens). Exchange. (D. 7619.)

Ohio. Case School of Applied Sciences, Cleveland: Duplicate collection of minerals

(57 specimens, set 154); duplicate collection of rocks and ores (78 si)ecimen8,

set 140). Gift. (D. 784.5.)

Ohio Weslcyan University, Delaware: Duplicate collection of rocks and ores

(76 specimens, set 168). Gift. (D.7717.)

Hopedale Normal School, Hopedale: Duplicate collection oi' minerals (57 speci-

mens, set 127). Gift. (D.7380.)

Manslield Memorial Museum, Mansfield: Duplicate collection of rocks and ores

(76 specimens, sot 167). Gift. (D. 7716.)

Scio College, Scio: Duplicate collection of rocks and ores (77 s))ecimens, set

163). Gift. (D.7732.)

Pennsyla'ANIa. Wilson College, Chambersburg : Duplicate collection of rocks and

ores (73 specimens, set 187). Gift. (D. 7651.)

Central State Normal School, Lock Haven: Duplicate collection of rocks and

ores (73 specimens, set 186). Gift. (D. 7650.)

Dr. Harrison Allen, Philadelphia: Skull of Phocana communis. For study.

(D. 7379.)

Stewart Culin, Philadelphia: Apache Indian playing-cards. Exchange. (D.

7346.)

H.F.Moore, Philadelphia: Alcoholic iiiollusks (15 specimens). Forstudy. (D.

7722.

)

Wagner Free Institute of Science, Philadelphia : Pliocene fossils. Exchange
(D. 7768.)

Central High School, Pittsburg: Duplicate collection of rocks and ores (77

specimens, set 156). Gift. (D.7742.)

Curry University, Pittsburg: Duplicate collection of rocks and ores (76 speci-

mens, set 150). Gift. (D.7713.)

Duquesue College, Pittsburg: Duplicate collection of rocks ami ores (76 speci-

mens, set 149). Gift. (D.7712.)

Pennsylvania State College, State College: Duplicate collection of rocks and
ores (77 s])ecimens, set 155). Gift. (I). 7746.)

Warren Public Schools, Warren : Duplicate collection of rocks and ores (73

specimens, set 185). Gift. (D. 7649.)

Rhode Island. Brown l^niversity, Providence: Amphhtma means (2 specimens);

Accijjciiser stiirio (4 si)ecimens). Gift. (D. 7526.)

SoiTH Dakota. Rcdfield College, Redfield: Duplicate collection of rocks and ores

(77 specimens, set 153). Gift. (1).7757.)

.State Normal School, Spearfish : Duplicate collection of rocksand ores (77 speci-

mens, set 1.52). Gift. (D. 7756.)

State Normal School, Valley City: Duplicate collection of minerals (57 speci-

mens, set 146); duplicate collection of rocks and ores (74 specimens, set 175).

Gift. (D. 7688.)

State University, Vermillion: Duplicate collection of rocks and ores (77 speci-

mens, set 151). Gift. (D.7755.)
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Tkxxksskk. U. S. (iraiit I 'nivt-rsity. Athens: Duplicate collection of minerals (57

specimens, sot 125); duplicate collectinn of rocks and ores (74 specimens, set

184). Gift. (D. 73.59.) (I).7648.)

University of Tennessee, Knoxvillc: Duplicate collection of rocks and ores (74

specimens, set 183). Gift. (D.7(U7.)

Maryville College, Maryville: Duplicate collection of alcoholic fishes (lOt! speci-

mens, set 43). Gift. (D.7541.)

Texas. University of Texas, Austin : Duplicate collection of rocks and ores (76

specimens, set 166.) Gift. (D.7715.)

Public School, Bastroj) : Duplicate collection of niincr.ils (57 specimens, set 142).

Gift. (D.7665.)

Agricultural and Mechanical College, College .Station: Duplicate colh-ction of

rocks and ores (77 specimens, set 160). Gift. (D. 7738.)

Columbia College, Van Alstyne: Duplicate collection of minerals (130 speci-

mens, set 130) ; duplicate collection of marine invertebrates (610 specimens,

set 191); duplicate collection of rocks (67 specimens, set 200); duplicate col-

lection of alcoholic tishes (135 specimens, set 33) ; duplicate collection of casts

of prehistoric stone implements (107 specimens, set 20). Gift. (D.7417.)

(D.7773.) (D.7801.)

Vkrmont. Brattleboro Society of Natural History, Brattleboro: Duplicate collec-

tion of rocks and ores (74 specimens, set 182). Gift. (D.7646.

)

"Wisconsin. High School, Arcadia: Duplicate collection of minerals (57 siiecimens,

set 152). Gift. (D.7820.)

Jefi'erson High School, Jeft'erson : Duplicate collection of minerals (57 speci-

mens, set 151). Gift. (D. 7775.)

High School, Linden: Duplicate collection of minerals (57 specimens, set 145);

duplicate colh'ction of cists of stone implements (107 s])ecimens, set 17).

Gift. (D.7675.)

State Normal School, Oshkosh : Duplicate collection of marine in\ertebrates

(SoriesIV, set 190). Gift. (D.7367.)

Sparta High School, Sparta: Duplic:ite colleetiou of alcoholic fishes (1()6 speci-

mens, set 34). Gift. (D.768G.)

H. P. Hamilton, Two Rivers: Indian pottery (20 pieces). Exchange. (D.7546.)

Wyoming. University of Wyoming, Laramie: Duplicate collection of casts of pre-

historic implements (107 specimens, set 13); duplicate collection of rocks and
ores (77 specimens, set 162). Gift. (D. 7384.) (D.7731.)

THiNS:\IISSIO.\S To FOHKIGN CorXTKIES.

AUSTRALIA.

m:w south walks.

Australian Museum, Sydney : S]>eciineii each of Pol i/odnii uni'i Aiiiio (<tlv(t. l^xciiange.

(I). 7583.)

ET'ROPE.

AISTIMA.

Dr. IC. Keck, Aisterheiiii: Dried plants (2 packages). Exchange. (D. 7808.)

Dr. A. Brezina, Vienna : Specimen case of gy]isiim and ]>hotographs. Exchange.

(D.7569.)

i.N(;lam>.

Edward Lovett, Croydon : Ethnological objects i45). Exchange. (D. 7578.)

H. E. Dresser, London : P.irds' skins (4 specimens). P^xchangc. (D. 7351.)

Hugh Fulton, London: Shells (25 s])eciniens) ; shells. Exchange. (D. 7409.)

(D.7817.)
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Prof. Lucien Cueiiot, Nancy : Echini (2 si)ecimeus). Excliange. (D. 7445.)

A. C. Bonnet, Paris: Archivoloj^ical objects (132). Exchange. (D.7741.)

S. E. Lassinionne, a Ysenre (Allier); Botanical specimens (205). Exchange.

(D. 7457.)

GERMANY.

Zoological Institute of" the University, Berlin: Ilexactinellid sponges (.S Itoxes).

Exchange. (D. 7G06.

)

Dr. W. ICabelt, Schweneiin am Main: Land-shells (X siiecimens). Exchange.

^D. 77.52.)

Ludwig Molnar, Hollos: Bir<ls" skins ( 15 sitecimens). Exfhange. (I). 7477.)

Royal Miisenni, Florence: Archa'ological objects (48). F^xchange. (D. 7338.)

Dr. II. .1. .lohnston-Lavis. Naples: Kocks (7 si»ecimens). Exchange. (D.7f)00.;

Dr. A. Krassnow, Charkow : Dried plants (3 packages). Exchange. (D. 7807.)

University of St. Petersburg, St. Petersburg: Cast of Trilohite (Axaph us megiiios).

Gift. (D.7325.)

.SWEUEX.

Prcf. \\'. Lcclie, Stockholm : Alcoholic moles (4 specimens). Excliange. (D. 7816.)

LIST OK KECIPIENT.S OE SPECIMEN'S THAXSMITTEI), CHIEELY EOK STUDY, DUHIN(;

THE VEAK.

Dr. Harrison Allen, Philadelphia, Pa*< Skulls of three bats. (D. 7840.)

Dr. J. A. Allen, American ^luseuin of Natural History, New York City: jNIamnial

skins and skulls (37 specimens, including 8 type specimens). (D. 7690.) Six

skins and 7 skulls o( Hesperom^is sitomys. (D. 7834.) Three skins and skulls of

Heupcromijx. (D. 7851.)

Frank M. Chapman, American Museum of Natural History, New York City: Birds'

skins (18 specimens). (D. 7460.) Birds' skins (24 specimens). (D.7814.)

Commissioner of Patents, Washington, D. C. : Nine typewriting machines (for

exhibition at the ^Vorld's Columbian Exposition). (D. 7460.)

W. E. Curtis, ^Vashington, D. C. : Door of the convent of La Rabida, a bolt by which

Columbus was chained, label for the same, and a piece of wood from the dun-

geon (for exhibition at the AVorld's Columbian Exposition). (D. 7635.)

Leland Stanford Junior University, Palo Alto, Cal. : Alcoholic fish. (D. 7761.)

G. L. McKean, Chicago, 111. : Oil portrait of George Washington ffor exhibition at the

World's Columbian Exposition). (I>. 7.558.)

H. A. Pilsbry, Academy of Natural Science, Philadelphia, Pa. : Specimens of chitons.

(D.7673.)

Hon. James B. Randal, Chicago^ III. : Model of a (luicksilv'er mine in California (for

exhibition at the World's Columbian Exposition). (D. 7636.)

S. N. Rhoads, Academy of Natural Science, Pliiladcl]ihia, V-.i.: Siiiioplomifi rooperi

skull (2 type specimens). (D. 7576.)

Arthur liu.ster, Baltimore, Md. : Bird-skin. (D. 7641.)

Prof. T. Salvadori, British Mu.seum, London, England: Bird-skin. (1). 7423.)

Osbcrl Salvin, London, England: Birds' skins (21 specimens). (D.7424.)

Witmcr Stone, Academy of Natural Science, Philadelphia, Pa. : Birds' skins (29

specimens). (D.7450.) Birds' skius (63 specimens). (D. 7.531.)

Gordon Turnbull, Hartford, Conn.: Bir<ls' skins (14 specimens). (D. 7574.)

U. S. Patent Oftice, M'ashington, D. ('.: Three models of locomotives and fifteen

firearms (for exhibition at the World's Columbian Exposition). (D. 7573.)
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Prof. A. J. Woiiliiian, Soutli lieiul, lud. : Squid, .shell, starCsli, and sea-urchiii.s (G

specimens). (D. 7516.)

Prof. A. A. Wright, Oberlin Col lege, Oberliii. Ohio: Kock scetious (14 speciiiiciis).

(D.7482.)

APPENDIX IV.

llriLDlNCS AM) LaBOK—POLICK AM) PUKLIC CoMFORT.

The lollowiiiii' statement from the reeords of the SupeiinteiHleiit of

Buildings is intended to indicate in a general \vay the character of the

work iierformed by the mechanics and laborers during the year covered

by this report

:

1892.

Jidj.—The labor involved in packing and shipping exhibits for tlie Madrid Expo-

sition consumed a large auionnt of time during the mouth. The tinner was engaged

for several days in making necessary repairs to the roof of the Museum biiildiug.

The valves connected with the steam-heatiug a]»i)aratus have been repacked and

the radiators overhauled.

August.—The lecture hall was cleaned and put in order after the completion of

the work of preparing the exhibits for the Madrid Exposition. The windows of

the east and west balconies were placed on pivots to provide better ventilation.

The carpenters were engaged for a time in making packing cases for the shipment

of exhibits to the \Vo:ld's Columbian Exposition. Considerable paving was done

in the basement of the Museum building, and this necessitated the temporary

removal of the material store 1 there.

Scpteinhcr.—The buildings were suitably decorated on the occasion of the encamp-

ment of the Grand Army of the Republic, and the laborers were busy for many days

preparing for the reception of the crowds of persons visiting the buildings. The

furniture and apparatus of the chemical laboratory connected with the U. S. Geo-

logical Survey have been removed from the northeast pavilion, the Survey having

found it necessary to make many changes on account of reduced appropriations.

October.—Improv(?ments h.ave been made in the system of installation of the

telephone and other electric wires. To increase the eflicieucy of the telephone serv-

ice it was found necessary to remove a number of instruments about the buildings.

Various improvements have been made in the laboratory of the department of mam-
mals, in the department of prehistoric anthropology, and in the telephone room.

The exhibition cases throughout the Museum were cleaned during the month.

Xoreiiihcr.—A wagon shed was constructed south of the Smithsonian building.

The exhiI)ition cases in the north hall of the Museum were rearranged, and a num-
ber of specimens were withdrawn for transmission to the World's Fair. Work of a

similar character in many of the departments demanded the attention of the

laborers, and it was found necessary to use the lecture hall and several of the

courts of the building for the preparation of exhibits. A workroom was fitted up

for the use of the assistant curator of oriental antiquities.

December.—A number of specimens were transferred from the north hall to the

department of prehistoric anthropology. The shed south of the Smithsonian build-

ing was painted, and also the hallway of the south tower. A number of storage-

cases were removed from the northeast pavilion to the department of mammals
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1893.

Jinuianj.—Several extra carpenters and laborers have been employed in conneetion

with the World's l^iir work. A largo number of si)ocimens in the exlii))ition hall of

the section of graphic arts were transferred to new cases. An air-shaft was con-

structedin the northwest pavilion. The buildings were draped in mourning in respect

to tlui memory of ex-President Rutherford B. Hayes. Screens were ]daced between

the pillars, above tin? wall cases, on both sides of the north hall, to provide a back-

ground for the collection of busts which has been arranged on these cases.

Fehniarij.—An apparatus for the distillation of alochol was set up in the boiler

room, and a new dynamo placed in the carjienter shop. Improvements Avere made
in the laboratory of the nuimraal department at the south entrance. The shipment

of exhibits to Chicago, for exhibition at the World's Columbian Exposition, was
coumienced on the 27th.

March.—Three of the basement rooms in the east wing of the Smithsonian build-

ing, which have been used by the registrar I'or storage purposes, were cleared out,

to be retitted for the use of the liureau of International Exchanges. The east shed

was moved a short distance farther from the south wall of the building, in order to

provide better light in the basement. On the 25tli the lecture hall was prejjared for

the first lecture of the course to l)e delivered under the auspices of the Anthropolog-

ical Society. The superintendent, and a number of nun connected with his force,

was ordered to Chicago, for the purpose of installing the exhibits.

April.—The material sent to the Exposition at Madrid was returned during the

month, and a portion of the specimens were repacked for transmission to the Colum-
bian Exposition. The last shipment of exhibits to Chicago was made on the 29th,

the total iiumber of carloads sent being twenty-four. Necessary repairs were made
to the roof of the Smithsonian building.

Maij.—The carpenters were engaged ibr a time in coustructiug storage cases on the

north balcony for the use of the department of historical collections. New copper
gutters were laid on the roof of one ofthe towers of the Smithsonian building, and sky-

lights were placed in the roof of the southeast pavilion of the Museum building,

the work being done by outside contract. The steam-heating apparatus in the base-

ment of tiie Smithsonian building was extended, and the entire basement white-

washed. The window frames around the roof and the skylight of tin; Museum were
painted.

Jiiitc.—The work on the roof and in the basement of the Smithsonian building was
continued during the month. Awnings were put up at the windows of botli build-

ings for the summer. The tiremen were engaged in making repairs to the steam
pipes and radiators. Twenty -six incandescent lamps were hung in the lecture ball,

the current being supplied l)y the dynamo in the carpenter shop.

APPENDIX V.

Specimens Sent to thk ^Fuseum foii Examination and Report.

The following: is ii complete list of the specimens leceivetl lor exam-
ination and report during the year ending June 30, 1893:*

* Thefirst number accompanying the entries in the above list is that assigned to scnd-
ings"forexamination" on the Museum records. The nuuiber in Aral>ic figures, in par-

entheses, relates to tile record of permanent accessions. The third number, in Kiunan,
and also in parentheses, indicates the department in the Museum to which the mate-
rial was referred for examination and report.



206 REPORT OF NATIONAL MUSEUM, IS'Xi.

Adams, Robert E., Hnutingtou, W. Va. : PeUilied woixl. UYSG (XIV).

Albright, W. H., Detroit, S. Dak. : Insect. 1852 (X).

Allen, D. E., Baylis, 111.: Ores. 1854, 1901, 1969 (XVII).

Allen, Prof. J. A., American Museum of Natural History, New York City: Birds'

skins from Central America and other localities. 1996, 2010 ( V-a).

Andrr, Charles, I5oon's Path, Va. : Insect. 2085 (X).

Andrews, J. <)., GainesviHc, Ma.: White substance found after a heavy rain. 1919

(XV).

Ankeny, William 1)., Mannuoth, Pa. : 2 lead buttons. 1836 (XVII).

Anthony, A. W., Denver, Colo. : 4 birds. (Returned, l 1917 (V-a).

Ashcroft, M. E., Farmington. W. "\'a. : Insect. 1847 (X).

Atherton, F. J., Lodi, Cal.: "> birds' skins. (Returned.) 2065 (V-a.)

Ayres, H. B., Carlton, Minn.: ?> fragments of pottery fnuud in a uiuuud in Aiken

County. 1942 (III),

Babbitt, C. J., Flagstaff, Ariz. : Rock. 1812 (XVII).

Baker, A. J. & Joseph, Eversole, Ky. : Ore. 2183 (XVII).

Baker, F. H., Martiusburg, W. Va.: Insect. 1829 (X).

Baldwin, A. A., Star, Ivans.: 2 arch;eological objects found by Williaui Hodges.

(Returned.) 1910(111).

Baldwin, A. P., Newark, N. J. : Abnormal e.gfi of hen. 2066 (I).

Baldwin, Charles, Great Falls, Mont. : 2 six'cimens of minerals. 1802 (XVI).

Balster, F. S., Ouray, Colo. : Concretion. (Returned.) 1865 (XVII).

Bammer, AV. S., Fort Apache, Ariz. : Insects. 2029 (X).

Barksdale, W. M., Mooresville, Ala.: Fish-skin. 1951 (VII).

Barnes, B. E., Boyett, N. C: Minerals. 1868. (Returned.) 2037 (XVI).

Batchelder, C. F. (See under F. Stephens.)

Bates, J. R., Greenville, Miss.: Ancient coin. 2241 (1).

Becker. M. J., Fort Scott, Kans.: Fossils. (Returned.) 2263 (XIII-a).

Beckwith, M. H., Newark, Del.: Hydroids. 1912 (26284) (XI).

Bedwell, Ethel, Pentwater, Mich. : 2 insects. 1850 (X).

Behreus, Charles M., Dallas City, Pa.: Clay. (Returned.) 2257 (XVII).

Bertelsen, Mrs. H.,Ma(juoketa, Iowa: Old-style watch. (Returned.) 2161 (II-a).

Betts, George W., Cumro, Nebr. : Moth. 1878 (X).

Biederman, C. R., Bouito, N. Mex. : Ore. 2087 (XVII).

Binkley, S. II., Alexandersville, Ohio: Stone from bowlder clay. (Returned.)

2106 (XVII).

Bird, Frank G., Park City, Utah: Ore. (Returned.) 1822 (XVII).

Bishop, U. S. Grant, Texas, Ky. : Fragment of stone. 2272 (XVI).

Blish, W. G., Niles, Mich.: Branches and leaves from American Arl)or-Vit,e hedge.

1957 (XV).

Boisseau, Sterling, Crewe, Va. : Insects injurious to jiiue trees. 1914 (X).

Bonnett, E. H., Stonewall, Colo.: 2 stone implements. 1938 (III).

Borden, D., Somerset, Ky. : Mineral. 2163 (27190) (XVI).

Botsford, Z. E., Nordnmnt, Pa.: Moth. 22,54 (X).

Bowie, Allen W., Clark's Gap, Va. : Earth and rock. 1807 (XVII).

Bowman, D. A., Bakersville, N. C. : Minerals. 1939, 2146 (XVI).

Boyd, G. W., Waynesboro, Tenn. : Geological material. 2079 (XVII).

Boyd, SteidieuD., Leesburg, Va.: Minerals. 1961 (XVI).

Bradley, Rev. D. L., Cape Vincent, N. Y. : Egg-shaped stone. 2102 (XVII).

Bradley, Terrill, Lester Manor, Va. : Indian canoe and spccinieus of pottery.. 1992

(26600) (II-A).

Branch Hydrograiihie Otiice, U. S., Lieut. O. E. Lasheer, in charge. (See under C.

F. Pearson.)
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Brantley, R. A., Milaiio, Tex.: Coiuretions. 2170, 2188 (XVII.)

Bresslir, D. W., Chattanooga, Teuu. : Minerals. 17% (XVI).

Brett, Waltc, Lakeport, C"al. : Duck's breast inlesti'd with parasites. 2082 (1).

Brimloy, II. H. A: C. S., Kalcigh, ^'. (-. : Mammal skins and 2 snakes. 1H6'.} (2()13r)).

2202 (IV, VI).

Brook(>, Mrs. M. E., San iJiego, C'al.: Stone head taken lioni a well. 1908 (III).

Brooks, Allan ('., Mount Forest, Ontario, Canada: Skin of magi)ie. (Kcturned.)

1843 (V-A).

Bruce, H. W., Mangimi, Tex. : Ore. (Returned.) 2280 (XVII).

Bruce, W. L., Nogal, N. Mex. : Rock. 1851 (XVII).

Brunot, H. S.,Greensburg, Pa.: Skull of a fish. (Returned.) 2i:52(VII).

Bryau, W. A. C, Xephi, Utah: Ore. 1924 (XVII).

Bryant, AValter E., Academy of Sciences, San Francisco, Cal.: 2 birds' skins.

(Returned.) 2i:!7 (V-a).

Butt, William F., Lehi City, Utah: Fossils; rocks and day. 2285 (XIII-a, XVII.)

Caldwell, E. K., Monero, N. Mex.: Ore. (Hetiirued.) 22.59 (XVII).

Calfar, Frank H., Roswell, X. Mex.: Ore. (K'eturned.) 2070 (XVII).

Callihau, Dr. R., Rohnerville, Cal.: Stone. (.Returned.) 2177 (XVII).

Cami)bell, J. J., Marshall, N. C. : Minerals. 21.54, 2200 (XVI).

Cam]>tield, C. H., Duizura, Cal.: Mineral. 1780 (XVI).

Canute, James, Jacksonville, Fla. : Crustacean. 1795 (20002) (XI).

Capute, W. W. (See under Miss L. Maltern.)

Capwcll, V. L., Luzerue, Pa. : Mineral. 2049 (XVI).

Carmicheal, J. J., Dallas, Colo. : 2 si)ecimeus of ore. 2043 (XVII).

Carpenter, F. E., Omaha, Nebr. : Skull of mannnal. (Returned.) 2126 (IV).

Carter, E. I., Pittsburg, Pa.: Copper coin. 2191 (I).

Cha])man, Frank M., American Museum of Natural History, New York City: 6

birds. (Returned.) 2004 (V-a).-

Chesterman, W. D. (See under R. E. Robinson.)

Chidsey, Charles E., Scrauton, Miss. : Plants. 1953 (XV).

Clayton, J. H., Summer Lake, Oreg. : Insect. 1895 (X).

Cole, Fred H., Hot Springs, S. Dak.: Fossil cycad trunk. 2131 (27013) (XIV).

Collier, D. C, San Diego, Cal. : Crystals and rock. 2135 (XV^II).

Colsou, Eugene H., Washington, D. C: Mineral. (Returned.) 2091 (XVI).

Converse, H. D., Campo, Cal.: Supposed lithographic stone, and ores. 2053 (XVII).

Cook, R.E., Newton, Colo.: Fossil. 2242 (XIII-a).

Cooke, Joseph, Washington, D. C. : Mineral. 2145 (XVI).

Cooper, Dr. M., Wadena, Minn.: 5 sjiecimens of minerals. (Returned.) 2092

(XVI).

Copp, Mrs. A., Burkeville, Va. : Sand. 1809 (XVII).

Corbett, E., Clarendon, Tex. : Ore. (Returned.) 2005 (XVII).

Cornett, Henry B., Greenville, Ky. : Stone implement. (Returned.) 2239(111).

Cornm, J. C, Spikenard, Oreg. Clay. 1785 (XVII).

Cory, C. B., Boston, Mass.: Birds' skins from Tobago. (Returned.) 1841 (V-A).

Crenshaw, J. W., PlueuiX; Ariz.: Supposed lithographic stone. 2035 (XVII).

Crevecoeur, F. F., Onaga, Kans. : Insects. 1965 (X).

Crew, Henry, Lick Observatory, University of California, Mount Hamiltnu, Cal.

:

Negative from which a photograph was made of a curious piece of sculpture

found in San Antonio Valley. 1844 (111).

Criswell, D. R., Buckholts, Tex. : Fiber-bearing weed. 2170 (XV).

Crouse, C. M., Syracuse, N. Y. : Celt and handle. 1782 (III).

Dana, D. S., Payson, Utah: Clay. (Returned.) 2120 (XVII).

Danu, Raymond (J., Iloneoye Falls, N. Y. : Indian beads. 2155 (II-a).
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Davis, John W.. Crescent City, Fla. : Butterfly. 1791 (X).

Davison, W., Tenafly, N. .7.: Botanical specimens. 1879 (XV).

Day, E. L., Buckhannon, W. Va. : Ore. (Returned.) 2074 (XVII).

Detwiler, 11. L., Jacksonville, Oreg. : Mineral. 22.j0 (XVI^.

Dickey, Dr. J. A., Bristol, Tenn. : Ores. 1970 (XVll).

Dickson, L. E., Geological Survey of Texas, Austin, Tex. : Supposed fossil tooth of

mammal from Iowa. (Returned.) 2015 (XII).

Doty, W. F., Marionville, Mo. : Rock. 1801 (XVII).

Dow, Mrs. Elizabeth K., New York City: 7 skins of Paradise Trogon. 21(U (2712."i)

(V-A).

Draper, E. A., Litchfield, Nebr. : Insect. 1833 (X).

Drew, C. V., Ouray, Colo. : Rocks. 1985 (XVII).

Dufty, H. J., South Bend, Wash. : 5 specimens of ores. (Returned.) 1940 (XVll).

Dnges, Prof. A., Guanajuato, Mexico: Insect. 2227 (X).

Durock, P. H., Pecos Ciiy, Tex. : Mica. 1905 (XVII).

Dutcher, William, New York City, through Dr. Leonhard Stejneger: 2yonnn loons.

(Returned.) 2221 (V-a).

El)aiigh, Jeremiah, Carrollton, Md. : Minerals. 3 8i)ecimens of ore; 1940 (2052,

returned) (XVI, XVII).

Edwards, B. M., Marshall, N. C. : Insect. 1825(25156). (X.)

Egleston, Dr. T., Columbia College, New York City: Minerals. 2006 (XVI). 1

specimen retained (26514), and the remainder returned.

Elliott, J. D., Young Island. S. C. : Insect. 1870 (X).

Eltiug, R. O., Kansada, Kans. : Mineral flakes. 1824 (XVI).

Enos, Mrs. D. C, Saratoga, N. Y. : Moths. 1805 (X).

Evans, Creed, Low Gap, N. C. : Minerals. 1874, 1959, 1976, 2025 (XVI).

Evans, H. Clay, Chattanooga, Tenn. : Ore. (Returned.) 1884 (XVll).

Fairchild, James 11. , Chicago, 111. : Concretion. (Returned.) 2042 (XVll).

Finn, John, Washington, D. C. : Alcoholic fish. 1881 (Vll).

Fish Commission, U. 8. (See under \V. R. Harris.)

Fisher, William H., Baltimore, Md. : 2 birds. 2008 (V-a).

Fitcher, E. C, Monarch, Colo. : Minerals. (Returned.) 2129 (XVI).

Fitzpatrick & Strickfaden, Anaconda, Mont.: Mineral. 2038 (XVI).

Fletcher, W. A., Rhodelia, Tenn. : Ore. 1803 (XVII).

Flood Brothers, Maiden, Mass.: Coleoptera from North America and TasuKinia.

18.55 (X).

Floyd, C. H. B., Savannah, Ga. : Indian i)ottery and two stone implements. 2121

(27333) (II-B).

Foote, Dr. A. E., Philadelphia, Pa. : Minerals. 2122 (26833), 2123 (26834) (XVI).

Forester, S. N., Norcross, Ga. : Fragments of supposed aerolite. 2143 (XVI).

Forrester, Robert, Castle Gate, Utah: (Returned with one exception). 1973 (26690);

shells, fossils, fossil bone, 2024; fossil (portion returned, and some retained) 2214

(27054); fossils, shells (returned) 2243 (XIII-a; IX; XIII-u).

Forristel, James, Bozeman, Mont.: Ore. 2201 (XVII).

Fowke, Gerard, U. S. Bureau of Ethnology : 2 axes found near the mouth of Straight

Creek, Ohio. 2133(111).

Foye, G. D., Hyattsville, Md. : Mineral. 2117 (XVI).

Fry, L., Rinkerton, Va. : Ores. 1960, 2021, 2048 (XVII).

Gant, A. B., Graham, Tex. : Grass. 2234 (XV).

Garrett, A. I., Lawrence, Kans. : Plants. 1999 (XV;.
Gardner, Frank A., Riverside, Cal. : Insects. 1966 {X).

Gardner, W. D., Seattle, Wash.: Ore. (Returned.) 1863 (XVII).
Geological Survey of Texas, Austin, Tex.: Fossil unionid;e for study. 2211 (IX).

Gerndt, F. L., Paris, Ontario, Canada: Insects. 2036 (X).

Gilbert, Prof. Charles H., Lelaud Stanford Junior University, Palo Alto Cal. : Rep-
tiles and batrachians. (Returned.) 2078, 2182 (VI).
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Gilbert Brothers. Ouiaha, Xelir. : 4 birds. 20-'^ (2Gii77, 267G7) (V-a).

Glenn, llaivey E., Livingston, Mont.: .Mineral. iy7."3 (XVI).

Goclbey, S. M., Chapel City, Tex.: Shells. 21 U (20852); shells from Texas and Cal-

ifornia 21G6 (2G'»7:)) ; shells (retnrned). 2l'J.'> (IX).

Goldsuutli, I., Duncan, Ariz.: Coal. 2278 (XVII).

Gorman. W. A., West Chester, X. V. : Worms. 2200 (X).

Goudie, Robert, Xashville, S. l)ak., tliroiiiili Mr. Wliircomb: Conglomerate :ind

rocks. 2023 (XVII).

Granger, Dr. F. C, Randolph, Mass.: Insect from \\:ishingt(>ii, D. ('. I'Jl.j (X).

Greer. Dr. E. 11., Yorktown, Ind. : Insect. 177;^ (\).

(hiflitli, (4. W.. Wilmington, Del. : Shells. 2063 (IX).

Guilford. II. M., Minneapolis, Minn. : Bird. (Returned.) 1900 (V-a).

Haas, Miss II. V., Pekin, 111. : Bntterlly. 1788 (X).

Hale, C. E., Marhlc Hill. Ga. : I'.ird's claw. 216'J (IV).

Hales, Henry, Ridgewood, X. J. : Collection ofancient jiueblo pottery and iiiiiilenicnts.

2111 (26917) (II-H).

Hannnitt, J. M. , Pittsburg, Pa. : Perforated mussel sliell found in an old Indian fort.

1988 (26.515) (III).

Hammond, L. F., Rensselaer Falls, X. Y. : Butterlly. 2246 (X).

Hampton, J. H., Chelsea, Ga. : Mineral, clay. (Returned.) 2105, 2118 (XVI, XVII).

Hard wick, W. P., Amarillo, Tex. : Xut. 1987 (XV).

Hardy, Manly, Brewer, Me,, Bird-skin. (Returned. ) 20117 (V-a).

Harper, John, Dye, Tex. : Insect. 2245 (X).

Harris, Frank, La Crescent, Minn. : Birds' eggs. 2026 (26573) (V-u).

Harris, G. E., Cassville, Mo. : Ore. 2162 (XVIIj.

Harris, T. S. , Boston, Mass. : Mineral. 1780 (XVI).

Harris, W. R., Southwesteiu Academy of Sciences, Tyler, Tex., through U.S. Fish

Commission. Shells (returned) ; shells (retained): 1913,2101(26759). (IX).

Harvey, Rev. M., St. John's, Newfoundland: Birds' skins. 2109 (26901, 26902>

(V-A).

Hassctt, E. B., St. Paul, Ark.: Ores. 2020, 2039, 2046 (XVII).

Hedges, H. S., Douglas City, Wash.: Minerals. 2229 (XVI).

Henley, Charles, Central City, S. Dak.: Mineral. 1982 (XVI).

Heuselbecker & Bedell, Red Blutf, Mont.: Ore. (Returned.) 2208 (XVII;.

Herbert, Dr. George, Richfield, Utah: Minerals. 2283 (XVI).

Herrera, Prof. A. L., Mexico, Mexico: Insects. 2062 (X).

Hershberger McD., East Marcus, Wash. : Mineral sand. 2147 (XVI).

Higdon, Hugh L., Globe, Ariz. : Ore. (Returned.) 2097 (XVII).

Hines J. J., Wilkesbarre, Pa. : Clay. (Returned.) 2175 (XVII^.

Hodge, H. G., Y'ork, 111.: Insects. 2200 (X).

Holt, Andrew, Stelicooiii, Wash. : Substance of a mineral cliaracter. 2058 (XVI).

Holton, W. W., Shenandoah, Va., through Mr. William Palmer: Insects. 1815 (X).

Hood, Miss Jessie L., Lynn, N. C: Butterfly. 2136 (X).

Hoppe, E, G.. Cairo, 111. : Silk cocoon
( f). 1943 (X).

lIoi)piiig, Ralph, Kaweah, Cal.: Coleoptera. 1810. (Returned with the exception of

10 si)ecinicns -which constitute ace. (26029); 62 species of Californian coleojitera

1899 (26193); 47 species of coleoptera 2]9() (27028). (X).

Hourston, Joseph. Hudson's Bay Company, Cumberland House, Canada: Minerals.

1837 (XVI).

Hunt, J. A., Eureka, Utah: Mineral. 2064 (XVI).

Hunt, W. E.. Greenville, Miss.: 2 specimens of pottery. 2016 (III).

Hutehins, Miss H. B., Chicago, 111. : Plant. 1932 (XV).

Hutt, W. H., Casnovia, Mich. : Ore. (Returned.) 2217 (XVII).

Hux, M. W., Weldon, La. : Silver coin. 2247 (I).

Hyde, G. L.. Eureka, Utah: Asphalt. 2270 (XVII).

U. Mis. 184, i)t.
1' 14
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Iii.uniliam, D. P., Eliuirn, N. Y. : 3 birds. 1!I31 (26269) (V-a).

liitrani. Robert, Cbeuowitb. Wasb. : Plant. 1872 (XV).

Jaciiieniin, C. B., Hekna, Mont. : :Mineral8. 1927, 2098 (XVI).

Jaske. Honnann. St. Mary's Convent. Dayton, Obio : Minerals and zinc products.

(Kt'tnriKMl.) 1986 (XVI).

James, A. J., Dallas, Tex. : Mineral. 2258 (XVI).

.laniesun, W. C, Rixeyville, Va. : Insects. 2251 (X).

Jenkins, J. M., Westtield, Iowa: Supposed clay. 1991 (XVII).

Jerome, Charles W., Minneapolis, Minn.: Plant. 1816 (XV).

Johnson, Joseph, Stafford, Mo. : 3 specimens of rock. 1983 (XVII).

Johnson, Dr. W. C, Micauopy, Fla. : Alcoholic specimen of snake. 2244 (VI).

Jone.s, Rev. C. J. K., Lonisville, Ky. : 2 worms. 2127 (X).

Jones. Mrs. J. G., Bnshnell, Fla. : Butterfly. 1891 (X).

Jones, M. II., Guaymas, Souora, Mex. : Beans. 1860 (XV).

Keam, T. V., Keam's Canon, Ariz., through W. .1. McGee, U.S. (Geological Survey:

Fossil bones Iroui Arizona. 2158 (27072) (XII).

Kearney, R. A., Alexandria, Va. : Mineral. 2138 (XVI).

Keeler, C. A., San Francisco, Cal. : Crustacean from the Faralloue Islands.

(Returned.) 1813 (XI).

Kelly, R. A., AVebster City, Iowa: Illinois third-vein coal with inn)rt'ssi()ns of sup-

posed human footprints. 2274 (27152) (111).

Kent, W. F., Lockport, N. Y. : Birds' skins. (Returned). 2153 (V-a).

Kenyou, F. C, Lincoln, Nebr. : Myriupods. 2193 (27005) (X).

Kerr, W. C, New Brighton, N. Y. : Sponge. 21.50 (26940) (XI).

Kimball, S. D., Canton. N. Y. : Herb—supposed cure for the bite of the rattlesnake.

2224 (XV).

Kimber, Rev. A. C, New Y'ork City : Crab. 1776 (XI).

Kinley, Charles, Crescent City, S. Dak. : Mineral. 1982 (XVI).

Kirker, Miss A. J., Portland, Me. : Hiinian skull, buttons, and other objects. 2248

(27468) (III).

Kirkland, Jacob, Thorp Springs, Tex : Ore. (Returned.) 2215 (XVII).

Kitterman, G. B., Ottumwa, Iowa: Interglacial plants. 2213 (XIV).

Knight, L. R., St. Joseph, Mo.: Insect. 2203 (X).

Knight, W. C, Laramie, Wyo. : Stone ini])lemeut, and 2 arrow-points. 2225, 2096

(26844) (III).

Knox, W. D., Hillsboro, Tex.: Insect. 1954 (X).

Kramer, E. D., Dayton, Ohio: Insect. 2081 (X).

Krtisi, Graf, Gais, Switzerland: Butterlly-net. 2199 (27249) (X).

Labouve, J. T., Derouen, La.: Insects. 2279 (X).

Lacoe, K. D , Pittston, Pa. : Fossil plants, type specimens of Volkmaiiu's praelogiie.

1893, 1903 (returned). (XIV).

Lake, G. H., Lewiston, Idaho: Ore. 2275 (XVIL.

Lander, W. Tertsh, Williamston. S. C. : Tnckahoe or Indian bread. 2017 (2()589)

(II-A).

Lartigue, Dr. G. B., Blackville, S. C. : I'lants. 1827 (XV).

Laws, Franklin, Wiudom, N. C. : Mineral. 1819 (XVI).

Lee, M. H.. Thurber, Tex. : Coal ( ?). 1937 (XVII).

Lesser & Sawyer, Winslow, Ariz.: Meteoric iron. 2204 (27105) (XVI).

Lewis. B. and V. A.; Express, Oreg. : Ores. 1853, 2041 (XVU).
Lewi.s, H. B., Fairhaven, Wash. : Plant. 1823 {XX).

Lewis, S. M., Fort Worth, Tex. : Skull of mammal. ( Returned.) 1963 (XII).

Lind. IIou. .lohn, House of Keprc^ntatives. (See under E. E. Stoeckert.)

Linell, N. L., Fruita, Colo. : 3 sjjecies of locusts destructive to fruit trees. 1818 (X).

Livingston. Knox, Bennettsville, S. C.: Insect found destroying hickory tree, and

sample of its work. 1904 (X).
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Logan, Robert, Moapa. Nev. : Stone. 1922 (XVII).

LongeuecbtT, 13. F., Maria, Pa. : Airow-hcad. 1984 (III).

Looniis, Rev. Heury, Yokohama, Japan : Fish. 2134 (VII).

Looiuis, L. M., Tryon, N. C. : 7 specimens of new Juuco from simtheni California.

2015 (V-A).

L(ningshoft', H. F., Notor, Neschim, (ioverumont Tseiiiigofl", Russia : Book. 2228 (I).

Love, Dr. T. B., Giinsight, Tex. : Mineral. 1806 (XVI).

Lowrcy, Col. W. L., Asheville, N. C. : 12 small fragments of minerals, mineral. 1801,

2013(27176) (XVI).

Liicia, I. W.. Lexington. Midi. : luseet. 1885 (X).

Liisk, Ur. P. B., Lewisburg, Ala.: Insect, leaf, stem, and root of plant. IJStUi, 2261

(X,XV).

Lyniau, Miss M. E., Mid<lleliel<l, Conn.: Leaves of plant. (Returned.) 1941 (X).

Lyon, James, Moutpelier, Idaho: Oysters and small black mollusks. 1907 (XIII-a).

McCounel, E. A., Boise City, Idaho: (iills of llshes. 1861 (XII).

McGee, W. J. (See under T. V. Keam.)

McGregor, H. B., Pontiae, 111.: 2 wax impressions of silver medal. (Returned).

2226 (I).

McGregor, R. C, Denver, Colo.: Birds' skins, and skin of .lunco. 1995 (returned),

2C61 (V-A).

McLellan, H. K., Hamilton, 111.: Bone. 2069 (XII).

McMauner, Dr. C. S., White Springs, Fla. : Mineral. 2115 (XVI).

McManus, J. E., Everett, Wash.: Coal. 1848 (XVII).

McNeill, Frank, Herndon, Va. : Worm. 1890 (X).

Maddox, R., Fort Wrangle, Alaska: Supposed ore. 1928 (XVII).

Maltern, Miss Luella, Forestville, N. Y., through W. W. Capute: Insect. 1952 (X).

Marsh, Charles H. , Dulzura, Cal. : Brown rat ; skin of bat. 1779 (25942 ), 1887 (26117)

(IV).
Marshall, Dr. D. M., ^Villiamstown, N. Y. : Insect. 1947 (X).

Marshall, John, Flagstaff, Ariz. : Mineral. 2076 (XVI).

Mathewson, J. O., & Co., Augusta, Ga. : White sand. 1877 (XVII).

Mattocks, J. H., Albuquerque, X. Mex. : Mineral. 1811 (XVI).

Maxwell, J. A., Fulda, Minn.: Fragment of j)()ttery. 2216 (27060) (II-B).

Meeker, Dr. J. W., Nyack-on-IIudson, N. Y. : Plants. 1799, 1967, 2207, 2240, 2271

(XV).

Mellier Drug Company, St. Louis, Mo. : Plant. 2077 (XV).

Merrill, V. D., Bear Grove, lovra: Boue and tooth of nuimmal ( ^. 1856 (IV;.

Meyran, Barney, Moscow, Idaho: Ore. 2124 (XVII).

Mendenhall, M. O., Hot Springs, S. Dak. : Fossil skull of mammal. ( lietiuned.) 2018

(VIII).

Miles, Cyrus, West Mi«hllesex, Pa. : Rock. 2095 (XVII).

Miller, Charles, jr.. Grand Rapids, Mich. : Insects, minerals, ores, minerals, minerals

and clay. 1846, 2159 (2252 returned), 2072 (2090 returned). (X. XVI, XVII.)

Miller, C.F.,Wolcottville,Ind.: Insect. 1908 (X).

.Miller, Mrs. E. V. D., Washington, D. C. : Ores from Mrginia. 1918 (X\TI).

Miller, L. H., Little Falls, Wash.: 7 specimeus of chemicals made by the aid of the

new solvent of vegetable origin by Mr. Miller. 2253 (XVI)
Miller, W., Grand Rapids, Mich. : 5 specimens of minerals. 2027 (XVI).
Millis, F. T., Lehi, Utah : Ore. 2047 (XVII).

Minor, Dr. T. C, Cincinnati, Ohio : Insects. 1876 (X).

Mitchell, R. IL, Memphis, Tenu. : 2 small fishes. 1956 (VII).

Mitchell, Dr. Weir. Bar Harbor, Me. : Salmon gills with parasites attached. 1787

(VII).

Mitchell, W., Prince Albert, Northwest Territory, Canada: Bird-skin. (Returned.)
2060 (V-A).

Mode. N. W., Leavenworth. Ind : Ore. i Returned. ) 1989 (XVII).
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Mortett, Roscoe, Livingst(.n ,M;inor. N. V. : Supjiosotl iiit'teoric stone. 1950 (XVI).

(See under E. C. AVeltun.

)

Morgan. T. M., Cliff :Mills. V,i. : Mineral. 2034 (XVI).

Moriu, J., Hockiiisou. Wash. : Clay sui)pose<l to eoutaiu aliimiuuin. (Keturneil.)

2280 (XVII).

Mosier, C. A., Seattle, Wash. : Head, wing, and tail of bird. 195;-) (26369) V-a).

Miulge, E. H., Belding, Mich. : 6 small shells taken from a mound. 1933 (III).

Mnnson, M. S., Velasco, Tex. : Gorgonian. 2030 (26645) (XI).

Musser, R. W., Cyuthiaua, Ky. : Large liowlder impressed with tracks; rcsidium from

sap of sugar. 1862, 2151 (XVII, XV).

Myer, W. E., Carthage, Tenn. : Fossil. 1888 (XIV).

National Mnsenm of Costa Rica, San Jose, Costa Rica: 2 birds' skins. 1873 (V-a).

Nay, Dr. H. E., Bristol, Conn. : Seed. 2057 (XV).

Neal, Dr. J. C, Stillwater, Okla: 3 specimens of ores. (Returned). 1840 (XVII).

Nelson, Pett;r, Charlotte Harbor, Fla. : Fish. 2194 (VII).

Newlon, Dr. W. S., Oswego, Kans. : Fossils. 2237, 2249, 2273 (XIII-a, XII, XIII-a).

Nielsen, J. A., Kooskia, Idaho: 3 specimens of minerals. 1958 (XVI).

Nier, H. F., Livingston, Mont. : Mineral. 2012 (XVI).

Nile, William, Dutch Flat, Cal. : Butterfly, with cocoon and eggs. 2235 (X).

Nye, S., Station Camp, Tcnn. : C lay. 2054 (XYII).

Nye-Galbraith Drug Company, Boise City, Idaho: Plant, said to be cnre for fevers.

2269 (XV).

Ober, F. A., Washington, D. C. : 22 stone implements. 2073 (26798) (III).

Odeneal, A. T., I'aris, Tex. : Metal. 2119 (XVI).

Ogilvie, Dr. J. W., Allendale, 8. C. : Fragment of jaw of lish. 21.52 (VII).

Ohlwiler, F., Cooper Tract, Pa. : Fossil plant. 2080 (XIV).

Olmstead, Mrs. F. C, Stillwater, N. Y. : Stone implements from Ireland. 2112 (III).

O'Neal, W. H., Virginia Beach, Va. : Fish. 2093 (VII).

Orcntt, C. R., San Diego, Cal. : Bowldertaken from a well, showing material among
which a stone head was found. 1909 (III).

Osman, Miss L. E., Hillsborough, New Brunswick: Plants. 1849. 2238 (XV).

O-wcus, Miss M. J., Jacksonville, Fla. : Specimen of earth supposed to contain ka(din.

(Returned.) 2281 (XVII).

Owsley, Dr. W. T., Glasgow, Ky. : Living rattlesnake. 1789 (26071) (VI).

Paiue, J. B., Ontario, Wis. : 7 specimens of minerals. 2222 (XVI).

Paine, O. J., Duraugo, Colo. : Clay and other material. 2276 (XVII).

Palmer, William. (See under W. W. Holtou.)

Pasada, J.C.,Medellin, Ihiited States of Colombia: 39 gold ornaments. (Returned.)

2165 (III).

Pattee, Orson, .larbalo, Kans.: Supposed worm. 2174 (XI).

Pattou, J. D., Cleveland, Tenn. : Fossil tooth of mammal. 2099 (XII).

Payn, Elias, J., Tres Pledras, N. Mex. : Bituminous coal and su]i]ioscd tin ore. 2003
"

(XVII).

Peabody, I'. B., Owatonna, Minn. : Bird. (Returned.) 1997 (V-a).

Pearson, C. F., Portland, Oreg., through U. S. Branch Hydrographic Office, Lieut.

O. E. Lasheer, in charge: Waxy substance found on the inner beach at the

month of the Nehalem RMver; sample of coal. 2032, 2108 (XVII).

Pennypacker, C. H., West Chester, Pa. : Mineral. (Returned.) 2068 (XVI).

Perkins, F. S., Burlington, Wis:. Fluted stone. 1790 (III).

Perry, A. K., Beverly, N. J. : Insect. 2256 (X).

Pfeiffer, F., Rock S])rings. Wyo. : Sujjposed ]ictritied baud and forciuin of aman.
2107 (III).

Phillips, A. II., Ilulberton, N. Y. : .Stone. 1993 (XVII).

Pierce, G. W., Wellsville, N. Y. : Clay. (Returned.) 1797 (.XYII).

Pitcher, Mary E., Madison, lud. : Birds' .skins. 2190 {\-\).
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Pleasants, J. H.,,)i'-. Baltimon', Mtl. : Binls' skins. (Returned.) 21.57 (V-a).

Poole, J. E., Haskell, Tex. : Insects. 2284 (X).

Poole, Richard, Poolesville,Md.: Mineral. 2094 (XYI).

Pope, n., Quebec, Canada : 2 skins, skulls, and hones of seals. 1839 (26021) (IV).

Potter, Williani,jr., New YorkCity : Bird-skin from Africa. (Returned.) 2167(Y-a).

Price, Hon. Andrew, M. ('., House of Representatives: Coal, 1859 (XYIl).

Price,.!. K., Holly Brook, Ya., tlirouj;li 1). ^Y. ]M. ^Yrigbt: 2 specimens of ores

(Returned.) 2282 (XYII).

Price, W. II., Gainesville, Cia. : ^Yorm. 1889 (X).

Pride, \Y. .!., Lynchburg, Ya. : 2 specimens of mineral. 1800 (XYI).

Putnam, J. H., Abbeville. La. : Substance found on the beach at Marsh Island. 2178

(27053) (XYII).

Qualey, E. J., & Co., McMiunville, Oreg. : Mineral. 2180 (XYI).

Raber, C. A., Prescott, Ariz. : Supposed rock, ore. 1911, 1925 (XYII).

Ragsdalc, G. H., Gainesville, Tex. : Breast of bird, sterna of swans. 1972 (Y-a, XII).

Rambo, M. E., Lower Providence, Pa. : 2 fossil bones from Bad Lands, South Dakota

;

stone. 2059,2128 (XII, XYII).

Randall, C. ^Y., Lockport, N. Y. : Insect. 1902 (X).

Rathbone, C. F. and E. H., Eureka, Utah, Ore. (Returned). 1798 (XYII).

Ray, Mrs. C. H., Philadelphia., Pa. : Suit of clothing supposed to form }>ort ion of a

costume of South Sea islander. (Returned). 2187 (II-a).

Ray, G. D., Burnsvillo, N. C. : Mineral. 1820 (XYI).

Ray, J. B., Burnsville, N. C. : Mineral. 1794 (XYI).

Read, M. C, Hudson, Ohio: Crustacean. 18.57 (XI).

Reeves, R.C., Salt Lake City,Utah: 2 specimens o fores. (Returned.) 2113(XYII).

Reich, M., Union Star, Mo. : Insects. 1883 (X).

Resler, Arthur, Baltimore, Md. : Bird. (Returned.) 1930 (Y-a).

Rhodes, W. H., Placerville, Idaho: 2 specimens of rock. 2192 (XYII).

Richmond, C. ^Y., Bluetields, Nicaragua: Birds' skins, reptiles, fishes, insects, crus-

taceans ; 2 skins of Cebus monkey with skulls, birds' skins, birds' nests and eggs,

reptiles and batrachians, fishes, shells, insects, crustaceans, and worm ])arasites;

tlirough \\ ..1. McClellan; 3 birds' skins, collection of mammal skins, birds" skins

and skulls, hnnnning bird's nest, reptiles, fishes, insects, and crustaceans from
Nicaragua 1830 (2(52.52) (Y-a, A"I, YII, X, XI); 1994 (26738) (except mammals)
(lY, Y-A, V-B, YI, YII, IX, X, XI) ; 1998 ( Y-a) ; 2083 (28121) (lY)

; (26809) (Y-a)
;

(26726) (Y-B); (27382) (YI)
; (28042) (YII); (28181) (X); (27128) (XI).

Robinson, R. E., Richm(uid, Ya., through AY. I). Cliestermau : Mineral. 1882 (XYI).

Robinson, Lieut. Wirt, U. S. Army: Mammal skin and jihotograph of mammal,
birds' skins; humming birds, chietiy from Bogota. (Returued.) 1897, 1974

(lY, Y-a).

Rockhill, W. W., ^Yashington, D. C. : Ethnological objects. 2084 (27007) (II-a).

Rose, M. E., Washington, D. ('. : 2 specimens of minerals, from Florida. 2033 (XYI).

Rose, .7. T., Ubly, Mich. : Fossil tooth of su^tjiosed mammal, from South Dakota.
2055 (XII).

Ross, S. E., Cabin Hill, Ya. : Ore. (Returued.) 2031 (XYII).

Rowe, C. H., Maiden, Maus. : 25 s]>ecimeus of North American coleoptera; insects.

1896, 22.36; 1926, 1978. (Returned.) (X.)

Rost, Charles, Indianapolis, lud. : Tree-frog. (Returned.) 2210 (YI).

Rynearson, W. S., Indian Yalley, Idaho: Rock. (Returned.) 1777 (XYII). *

Sackrider, C. A., Napoli, N. Y. : Mineral. 2181 (XYI).

Salviu, Osbert, London, England: Birds. (Returned.) 193.5, 2002 (Y-a).

Sandrock, W. .!., Buffalo, N. Y. : Insects. 18.58 (X).

Saver. A. .1., Mount Olive, Yn. : Ore. (Returned.) 2268 (XYII).

Sayre, S. B., Elizabeth, W. Ya.: Mineral. 1962 (XVI).
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Scharf, W. I., Washington, D. C: "Worm from Virginia. 1898 (X).

Schmidt, Walter, White Plains, Va. : Ore and alkali. 1916 (XVII).

Schnltz, B. F., Tazewell, Tenn. : Bulb or egg plowed u]> in a lield. 2261 (XV).

Schwiertz. John, Marseilles, 111. : Insect. 2267 (X).

Science College Imperial University, Tokio, .Japan: Birds' skins. (Returned.)

*1808 (V-A).

Scott, O. C, Oskaloosa, Iowa : Plant. 2289 (XV).

Scott, Tessia, Fort Klamath, Oreg. : Collection of butterflies. 1783 (X).

Seward, Percy L., Lawrenceville, 111.: Chrysalis. ]Si)4 (X).

Shaw, Lieut. C. P., U. S. Navy (retired) : Plant supposed to be an antidote for the

bite of a rattlesnake. 2220 (I).

Sherman, J. D., jr., New York City: 25 specimens of North American coleoptera.

2197 (27027) (X).

Shriver, Howard, Cumberland, Md. : Material resembling slate or plumbago ; fossils^

2255 (returned) (XVII); 2288 (returned with exception of 1 specimen) (27390)

(XIII-A).

Shutt. G. W., Hillaboro, Va. : Rock. 1934 (XVII).

Simjfson, D.J. , Sunnyside, Utah: Ore. (Returned.) 1864 (XVII).

Simpson, Stewart, Ruthburg, Idaho : Mineral. 2173 (XVI).

Singley, J. A., Austin, Tex.: 43 specimens, representing 13 species of birds; 91

archa'ological objects. (Returned.) 2071,2141 (V-a, III).

Slack.C.W., Globe City, Ariz.: Ore. (Returned.) 1838 (XVII).

Smith, Mrs. F. A„ Klizabethtown, N. Y.: Insects. 2230 (X).

Smith, G. H., Minneapolis, Minn. : Ore. 2223 (XVII).

Smith, H. I., South Lebanon, Ohio: Crayfish, crayfishes, spiders. 1826 (26350),

1871 (26104), 1880 (XI, X).

Smith, J. P., Price's Fork, Va. : Ore. 1981 (XVII).

Smith, J. B., Brown, Colo. : Mineral. 2277 (XVI).

Smith, Dr. L. H., Faston, Md. : Beetle. 1828 (X).

Smitherman, S. J., Troy, N. C. : Supposed clay. (Returned.) 2001 (XVII).

Smithsonian Institution, Bureau of Ethnology: Collection of etunological objects;

black steer robe painted with tribal history by a Piegan Indian. 1821 (26105),

1990 (II-A).

Snow, C. C, Farmington, Utah : Ore. (Returned.) 1875 (XVII).

Snyder, H. E., Beaver Dam, Wis. : 47 species of colcoptera. 1845 (X).

Spencer, E., Big Pine, Cal. : Chalk. 2185 (XVII).

Spray, S. J., Salida, Colo.: 4 specimens of minerals; 3 specimens of ores. 1945,

2100. (Returned.) (XVI, XVII.)

Sprinz, R., El Paso, Tex. : 2 antique ivory figures from Mexico. i^Returned.) 2212

(II-«).

Stahl, M., Bayley, Iowa : Butterfly. 1831 (X).

Stedman «fc Co., Minnesota Lake, Minu. : Plant. 1832 (XV).

Stejneger, Dr. L. (See under William Dutcher.)

Stephens, F., San Bernardino, Cal., through C. F. Batchelder: 7 birds. (Returned.)

2007 (V-A).

Steward, A., Bridgeport, Conn. : Insects. 2051 (X).

Stewart, J. H., Broken Bow, Nebr.: Insect. (Returned.) 1793 (X).

Stoeckert, E. E., through Hon. .lohn Lind, M. C, Ihnise of Representatives: Sand
'^ini)posed to contain gold. 1784 (XVII).

Stoutfer, Jeremiah. Wooddale, Pa.: Mineral. 1944 (XVI).

Strinegger, Alexander, Pho'nix, Ariz. : Rock. (Returned.) 2176, 2184 (XVII).

Stump, J. M., White Oak, Ohio: Supposed bone of fossil mammal. 2219 (XIII-a).

* A description of these birds' skins and also of No. 1712 sent jtreviously, has been
published in the Proceedings of the National Musi-um, Vol. xvi, No. 957.
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S<iu,vor, Homer, Mingiisville, Mont.: Fossil shells. (Rotnrnctl.) 2089 (XIII-U).

Swan, .1. ^y., Bozeman, Mont. : Ore. 2287 (XVII).

Swingle, Mrs. O. H., Dudleyville, Ariz. : 2 specimens of ore. (Returned.) 2168 (XVII).

Talcott Brothers, Olympia, Wash. : Black sand; 2 specimens of ores. 1775; (2160

returned.) (XVII).

Tally, M. E., Parkersburg, W. Va. : Tods from pine tree. 190() (XV).

Tappan, Mrs. C. C, Brooklyn, N. Y. : Flower. 2231 (XV).

Taylor. Miss E., Troy, N. Y. : Dress of Eskimo woman. (Returned.) 2011 (II-a).

The Druggists' Circular, New York City: Plant; portion of root, stem, and flower of

a plant from Texas. 2022, 2198 (XV).

Thomson, X. A., Victoria, Tex. : Plant. 2110 (XV).

Thompson, E. E., Toronto, Canada: Birds' skins. (Returned.) 1923 (V-A).

Thompstm, W. F., La Luz, N. Mex. : Rock. 2111 (XVII).

Thornton, M. E., Hickory, N. C: Worm. 1979 (26119) (XI).

Thropp, Miss Amelia, Oil City, Pa.: 4 beetles from Brazil. (Returned.) 1971 (X).

Thurlow. Paul, Stamford, Colo. : Residuum left after the eva])orati()u of a goblet

full of snow. 2116 (XVII).

Tichar, G. C, New York City : 2 si)eciuieu8 of so-called Mexican onyx. (Returned.)

1964 (XVII).

Tilton. W. L. R., Prairie, Ohio: Plant. 226.5 (XV).

Tristram. Rev. H. B., Canon of Durham, The College, Durham, England: Various

specimens of ProceUaridw. (Returned.) 1892 (V-a).

Turnbaugh, I., Pauaca, Xev. : 2 tpecimens of dendrites. 2209 (XVII).

Turner, A. C, Ellensburg, Wash.: Saud. 2086 (XVII).

Turner, J. H., Jonesville. Tex.: 2 specimens of minerals and seed of ]ilant. 1867

(XVI, XV).

Tweed, J. W., Ripley, Colo.: Stone implements. 1817 (III).

Vanoy, E., Springdale, Ark.: Ore. (Returned.) 1920 (XVII).

Vinson, J. S., Pendleton, Oreg. : Clay. 5205 (XVII).

Voorhees, C. J., Miliersburg, Ohio: 2 fossil bones of mamnuil from Texas. 2125

(XII).

Voss. C. F. E., Portland, Oreg. Clay. 2218 (XVII).

Wagner, Luther, Ruby, Wash.: Mineral. 2067 (XVI).

Wall, W. A., Champion, Ala. : Su-pposed slug. (Returned.) 2186 (XVII).

Walters, Bryon, Circleville, Ohio: 13 archseological objects. (Returned.) 2142

(III).

Ward. Rev. Philip .!., Wyoming. Ohio: Insect. 1918 (X).

Ward's Natural Science Establishment, Rochester, N. Y, : Human skull. (Returned.)

1842 (XII).

Wardell, Caroline, Tougaloo, Miss.: Insect. 2014 (X).

Ware, C. T., Johnson City, Tenn. : Portion of a hen. 2140 (XII).

Wayne, A. W., Wallace, Idaho: 4 specimens of ores. 1949 (.XVII).

Weaver, J.T.,& Co., Lyerly, Ga. : Sample of geological material. (Returned.) 2075

(XVII).

Wells, G. H., Washington, D. C. : Copper knife found in a field in Michigan.

(Returned.) 2050 (III).

Welton, E. C, and Roscoe Moftett. Livingston Manor. N. Y. : Supposed meteoric stone.

1950 (XVI).

Wheeler, E. S., Troy, N. Y. : Clay. (Returned.) 2189 (XVII).

Whitcorab, Mr. (See under Robert Goudie.)

White. Dr. CD., Lexington, Minn.: Insect. 2139 (X).

White. G.W., Webster, Miss. : Clay. (Returned.) 1814 (X\II).

Whitehorn, Worth. Sizer. Nebr. : Mammal skin. 2130 (IV).

Wilkinson. E.. Mansfield, Ohio: Mineral. 2088 (XVI).

Wilkinson, . I. B., jr.. New York City: Supposed marble. 1792 (XVII).
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AVilhird, C. D., Cottonwood, Ariz. : Stoue. 1921 (XYII).

Willard, G. M., Cottonwood, Ariz. : Mineral. 2103 (XVI).

AVillianis, J. A., Cloud Chief. Okla. : Mammal bone; winjj;s. tail, and head of hird.

2040 (26722) (XII); 2149 (V-a).

Williams, AV. A., Piiyallup, Wash.: 2 stones. (Heturned.) 1977 (XVII).

Wilson, Sauiuel. Richland. Tex : Fossil tooth of mannnal and fossil shells. 2232

(XII).

Wilson, S. B., Snrrey, Kn.nland : Birds' skins from Hawaiian Islands. (K'etnrned.)

1835 (V-A).

Wilson, Thomas, I'. S. National Museum: Collection of ll."> iiii]i]enients, ornaments,

and pottery from Indo-China. 2202 (III).

Winton, G. B., San Luis Potosi, Mexico: 3 skins of impi rial woodi)e<ker. 2148

(26893) (V-A).

Wood, Miss C. M., Middleboro, Mass.: Plant fr(mi southern California. 2171 (XV).

Woods and Johnson, Jasper, Colo. : Ore. 1980 (XVII).

Woodward, Albert, Dayton, Wash. : Supposed silica. 2266 (27132) (XVII).

AVtnthen, C. K., Warsaw, 111. : Mammal skins; 126 alcoholic bats and shrews; 100

alcoholic nuunmalskins; skin, skull, and leg-bones of i^e?is.i/rt</«rtr«nf// ; mammal
skins. 1781, 1834, 2056, 2104 (26763), 2172 (IV).

Wooster, A. F., Norfolk, Conn.: Mineral. (Returned.) 2233 (XVI).

Wright, I). W. M. (See under J. K. Price.)

Wright, J. W., Principal, Livingston Military Academy, Livingston, Ala.: Plant:

insect; plant. 2156, 2206 (XIV, X, XV).

Wright, O. F., Chicago, 111. : Sup])osed quartz. 2000 (^XVI).

Yauger, E. R., Rockwood, Tenn. : Mineral. 1929 (XVI).

Yoder, George, Rosendale, Mo.: Deposit supposed to contain mineral. 2014 i XM\
Young, J. W., Burnsville, N. C. : Mineral. 1886 (XVI).

Yonnt, Henry, Uva, Wyo.: 3 specimens of ores. (Returned.) 2009 (XVII).

Index io list of ajyecimens sent for exainiualion uiid report, arraiujed (jeixjruphiculhj.

Source. Xo. of lot.

Isorth America:

British America 1837, 1839,1843. 184!>, 1923, 2036, 20G0. 2238.

Central America.

ilexico

Xewfonudlanii. . .

iite<t States

:

Alabama

Alaska

Arizoua

1830, 1873, 1394, 1998, 2010. 2083.

1860, 2062, 2148, 2227

2109

Arkansas.

California

1806, 1951, 2156, 2186, 2206, 2261

1 928, 2187

1812, 1838, 1911, 192', 1925, 2029, 2035. 2070, 2097, 2103, 2158.

2168, 2176, 2184, 2204, 2278.

1920, 2020, 2039, 2046

1779. 1786, 1810, 1813, 1844, 1887, 1899, 1909, 1960. 1968. 2007,

2015,2053, 2065, 2078, 2083, 21.35, 2i:!7, 2100, 2171, 2177.

2182,2185,2191,2235.

1817, 1818, 1865, 1917, 1938, 1945, 1980. 1985, 2043, 2001, 21(10,

2116,2242,2276.2277.

1941, 2051 , 2057, 2233Connecticut

Delaware 1912 2063

District of Columbia
j

1881,1915,2073,2091,2145
^''^"""'"^

I

1791, 1795, 1891, 1919. 2033, 2115, 219<, 2244, 2281
^"""^'^

1877, 1889, 2075, 21(5, 2118, 2121, 2143, 2169
^'^^^o

I 1717, 1861 1907, 1949, 1958, 2124, 2173. 2192, 2269, 2275

Illinois 1781, 1788, 1834. 1854, 1894, 1901, 1932, 1943, 1969, 200(1. 2042

2056, 2069, 2104, 2172, 2200, 2226, 2267, 2274.
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luiJc.r io lint of fipecimeun sent for craiiiinotion uuil report, etc.—Coiitiinu-d.

Source. Ko-oflot.

Xebniska . .

.

Nevada

New Jersey.

United States—Continued.

Iiuliaiia ! 1778, 1908, 1989, 2190, 2210

Iowa ' 1831, 185(), 1991, 2045, 21G0, 2213, 2289

Kansas 1824, 1910, 19C5, 1999, 2174, 2237, 2249, 22G3, 2273

Kentucky ' 1789, 1862, 2127. 2151, 21G3, 2183, 2239

Lduisiaiia 1859, 2178, 2247, 2279

Maiuo 1787, 201 9. 2248

Maryland 1828, 1930, 1940, 2008, 2052, 2091, 2117, 2157. 2255, 2288

Masaacliiisetts I 1780, 1855, 1896, 1926, 1978, 2236

ilicl)ii;an ' 1846, 1850, 1885, 1933, 1057, 2027, 20.-)0. 2072. 2090, 2159, 2217,

I

2252.

Miiiiivsota. . . !
1784, 1816, 1832, 1900, 1942, 1997, 2026, 2092, 2139, 2216, 2223

.

Mis-sissippi ' 1814, 1953, 2014, 2106, 2241

Missouri ' 1804, 1883, 1983, 2044, 2077, 2162, 2203

Montana
!
1802, 1821, 1927, 1975, 1990, 2012, 2038, 2089, 2098. 2201. 2208,

2287.

1793, 1838, 1878, 2028, 2126, 2130, 2193

1922,2209

1879, 2066, 21 14, 2256

New Mexico ! 1811, 1851 , 2003, 2070. 2087, 2111, 2259

New York
;

1"76, 1782, 1792, 1798. 1799, 1805. 18l2, 1858, 19G2. 1931, 1947,

I

1950, 1952, 1964,1967, 1993, 1996, 2004, 2006, 2010, 2011,

2102, 2150, 2153, 2153, 2:64, 2181, 2189, 2197, 2207, 2221,

I
2230,2231,2240,2240,2271,2290.

North Carolina ' 1794, 1801, 1819, 1820, 1825, 1868, 18C9, 1874, 1886, 1939, 1959,

j

1976, 1979, 2001, 2013. 2025, 2037, 2130,2146,2154.2202.

oi •
I

2260.
IOhio '

1826,1857, 1871,1876, 1880, 1918, 1980.2081,2088,2106,2133.

,„ , ,
I 2142,2219,2205.Oklahoma
1840,2040,2149

1783, 1785, 1853, 1805, 2032, 2041, 2108, 2180, 2205, 2218. 2250.

1S36, 1893. 1903, 1944. 1984, 1988, 2049, 2068, 2080, 2095, 21^
South Carolina

-'-•' -'''- ~'"^' 2191, 2254, 2257.

South Dakota... 3827,1870,1904,2017,2152

Tennessee

''

I

^852, 1982, 2018, 2023, 205.5, 20.^9. 2128, 2131

1796, 1803, 1884, 18S8, 1929, 19,56, 1970, 2005, 20.54. 2079, 2099,

2140,2261.

1806, 1867. 1905, 1913. 1937, 1954, 1963, 1972, 1987, 2022, 2030,

2071, 2101, 2110, 2119, 2125, 2141, 2144, 2166, 216,8,' 2170,'

2179, 2195, 2198, 2211, 2212, 2215, 2232, 22.14. 2245, 2258,

2272, 2284, 2286,

1798, 1822, 1864, 1875, 1924, 1973. 2024, 2047, 2113, 2120. 2164,

2214,2242,2270,2283.228,').
'^""^'"""

1800.1807,1809,1882,1890,1898,1914,1916,1934,1948,1960,

1964, 1981, 1992, 2021, 2031, 2034, 2048, 2085, 2093,' 2138^

2220,2251,2268,2282.
AVashin-ton

I j-yj^ 1823^ jg^j, jgg^^ ^^.^ ^g^g^ j^.. jjj„ ^^.^^ ^^^^^ ^^^^

2147, 2160, 2229, 2253, 2266, 2280.

1813, 1829, 1847, 1906, 1936, 1902, 2072

1789, 1790, 1745, 2222

Oregon

Penn.svlvania

Texa

Utah

TVest Virginia

Wisconsin

"V\ yoming
2009, 2096. 2107, 2225

"West Indies jo^i

South America:

Brazil

Total.

1971.

United States of Colombia
1 1897. 1974, 21C5.
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Index io list of sjjecJmfHS sent for examination and report, etc.—Continued.

Source

.

No. of lot.

Europe, including

—

Great Britain 1892. 1935, 2002, 2112

Russia 2228

Switzerland 2199

Asia

:

China 2084

Indo-Chiua 2262

Japan 1 808, 2134

Africa 21C7

Ocean ica:

Hawaiian Islands 1835

Tasmania 1 1855

Total

The numbers of lots of specimens referred to the various depart-

ments in the Museum, for examination and report, are indicated below:

Department.
I Kuniber of

lots.

Arts and industries

Ethnology «

American aboriginal pottery

Prehistoric anthropology . .

.

Mammals

Birds

Birds' eggs

Reptiles and batrachian.s . .

.

Eishes

Vertebrate fossils

Mollusks

Insects

Marino invertebrates

Comi)arative anatomy

Invertebrate fossils

;

Paleozoic

Mesozoic

Fossil plants

Botany

Minerals

Geology

Total •-

27

14

44

3

9

12

1

9

85

14

15

4

8

38

94

130
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APPENDIX VI.

List of Accessions to the U. S. National Museum dtring
THE Year endino June 30, 1893.

The accessions duriiiy the year embiace Nos. 25,885 to 27,150 iiiclu

sive. All material especially acquired for incorporation with the

exhibit of the National Musonm at the World's Columbian ExiK)sition,

and received during the fiscal year ending- June 30. 1803, is included in

this list. The objects acquired for this purpose previous to July 1,

1802, are groui^ed separately and follow the list.

Ahhott, Miss Gertrude (Philadelphia, Pa.)- Collectiou of etliuolo,i,ncal objects,

ooiisistiug of a Imttalo head, autelo])e heads, osti'ich feathers, a chiak made of

the skins of the tree-coney, skins of hlack and white monkey from Mount Kilima-

Njaro, and lion skins. Deposit. 2r)930.

Abrott, W. L. (Bombay, India). Collection of ethnological objects, bones of

Lammergeyer and crow, 2 specimens of in;(C(j", alcoholic reptiles, 183 birds' skins

from Kashmir and Baltistan, and a large and valuable collection of mammal
skins, skulls, and alcoholic mammals from Kashmir, including specimens of

Vigne's wild sheep, Himalaya ibex, Himalaya bear, and new species of Voles and

others (25997
)

; dried skin of Cypriuoid, 28 inches long ; mammal skins, skulls and

bones; pottery ; 52 birds' skins, representing 34 species from the Yale of Kashmir

and adjacent parts of northern India, and a collection of insects from Kashmir-

consisting of lepidoptera, neuroptera, hymenoptcra, homoptera,^liptera, and col-

eoptera; model of boat (20251); ethnohigical objects from Comoro, Seychelles

Islands. 201) liirds' skins, rei)resenting 69 species, from Aden, Seychelles, Alda-

bra, (ilorioso, and adjacent islands; a tine collection of rare birds' eggs, consist-

ing of 107 specimens, representing 19 species, several of which are new to science;

also 23 birds' nests, 74 iishes, reptiles, and batrachians '', coral limestone, crus-

taceans, radiates and sponges, skeletons of Tesiudo, ChcJonia. Ereimochclys, and
Emys, and 2 skulls of sharks, collections of dry and alcoholic insects, mammals
and shells, from the localities above named (27085).

Abel, John C. (Lancaster, Pa.). Collection of archaeological objects, consisting

of 2 hammer-stones of quartzite, 2 griuding-stones of the same mineral, 2 rude

implements of white quartz, 5 worked flakes of jasjjer, 10 arrow or spear-lieads,

of porphyritic felsite, and a sample of calcareous sandstone (natural fornuition)

from near Lancaster (26183); 51 hauuner-stones, rude chipped imidements,

arrow-heads, perforators, worked flakes and fragments of pottery from the same

locality (26259); 73 rude implements, si)ear-lieads, worked flakes of (juartz,

quartzite, and jasper, drilled tablet, an unlinished ceremonial object, and water-

worn pebbles from the C'onestoga Hills (26463.)

Academy of Sciences (San Francisco, Cal.), through Dr. .L G. Cooper. Land-

shells, representing 5 species from Lower California (gift) (26485); land-

shells from Lower California (exchange) (26688).

Adams, C. F. (Champaign, 111.). Specimen of S2)henodott 2)Hnci<tt>t)u from New-

Zealand. Purchase. 26212.

Adams, AV. H. (Chase, 111.). Cocoon of Cecropia silk-n\oth, 26912.

Adler, Dr. CyrI's (Smithsonian Institution). Six nmsical instruments, comprising

aznruafrom Constantinojde; dymbelek from Cairo, raha'bel Mooghun'nee, with

bow; rebab with bow, biz m.au from Cairo, gaida from Tunis (gift) (25935)

J

* Special reports published in Vol. xv, and Vol. xvi. of Proceedings II. S. National

Museum.
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shofar or Jewish liorti (gift) (25947) ; 52 photographs representing religions scenes

ill Tnrkey, Syria, Egypt, Tunis, and Algiers (deposit) (25950) ; facsimile of a docu-

ment belonging to the Jews of Ccchiu India, Avritten in the Tamil language

(deposit) (25962) ; drum and staff used by the dervishes in Egy])t (deposit)

(26106); 3 Mohammedan talismans from Damascus (deposit) (26171).

Agkicilturk, Dki'ahtmkxt of. Crayfishes fioiu North Carolina, Mississippi, and

Texas; Isopod jiarasitic on a shark, from San Diego, Cal. (26355); fresh-water

and laud-shells from California and Mexico, collected by Edward Palmer

(26386); guinea i)ig in the flesh, obtained by Dr. F. L. Kilborne, director of

Government Experiment Station, Bureau of Animal Industry, and transmitted to

the Museum, through ]Mr. Albert Hassall, of the Department; living guinea i)ig

(26910); crustaceans and starfishes obtained priiuii)ally from Texas (27002).

Throuii'li Dr. A. K. Fisher: Land-shells, representing 5 sjiecies. from Minnesota and

Mexico (27113).

Division of Oruitholoijij and Mntnmulogii (through Dr. C. Hart Merrianij. Seven

hundred and seventy-four specimens, representing 46 species of reptiles and

batracbians, collected by the Death Valley Expedition in California, Nevada,

and Utah (deposit) (26017) ; land and fresh-water shells from the southwestern

border of the United States (gift) (26339) ; specimen of Microdipodopn niet/acejiha-

lus, and a specimen of Arvicola (Chilotuti) orctioHHs (gift) (26343) ; fish-crow (gift)

(26656).

Divif'on of Entomolutnj (through Prof C. V. Riley). < inc hundred miscellaneous

specimens of insects, collected in Texas by Mr. F. G. Schaupp (26239) ; 304 s])eci-

mens, representing 60 species of Calil\irnian coleoptera (among \vlii( h are 11

species new to the collection), collected by Mr. D. W. Coquillet (26422); 206

specimens, representing 80 species of coleoptera from southern California, also

collected by Mr. Co«iuillet (26.562).

AlKF.X, J. B. (Breckeuridge, Minn.). Stone mallet used by the Indians for break-

ing butfalo bones in order to obtain the marrow for making " pemmican ;
" col-

lected by E. Connolly. 26189.

Alaska Commkrciai. Company (San Francisco, Cal.). Skin of sea-otter, £'n/(//rf'"''<

?H/ri.v, with skull and bones of feet complete, olitained by the company and

purchased for the Museum exhibit at the World's Columbian Exposition. 26.526.

Allkn, Dr. II. N. (Chicago, 111.). Twenty-seven specimens of Korean i>ottery, 2

bronze bowls, and a stone pot. Deposit. 27062.

Allen, Ira R. (Fair Haven, Vt.). Five specimens of spessartite from Amelia Court-

House, Va. Purchased for World's Columbian Exposition. 26904.

Allkn, J. S. (Chicago, 111.). Drum, sticks, and a rattle. 26632.

Amkrican Turquoise Company (New York City), through Mr. John R. Andrews,

president. Specimen of turquoise in gaugue, and 7 cut stones of tur(|uoise

from the Cerillos Mountains, near Santa Fe, N. Mex. 26804.

Andrews, Dr. E. A. (Johns Hopkins University, Baltimore, Md.). Larval form of

conger eel, from Maryland (26046); ci-ab (Scuarma un(iu><tipes Dana) (26061).

Andrews, Hexry W. (U. fe. (•(msul, Hankow, China), through Department of State.

Two si)ecimen8 of painted snipe, Rontvatnla beiuialcnais, from the Province of

Hupeh, and 2 buttertlies from the Province of Sgohuen, China. 26124.

Andrews, John R. (See under American Turquoise Coini)any.)

Andrus, W. J. (Hackensack, N. J.). La Fleche fowl. 26607.

Angus, Jamk.s (West Farms, N. Y.). Six rude implements and a fragment of stea-

tite, from an aboriginal quarry at Johnstown, R. I. 26500.

Anthony, A. W. (San Diego, Cal.). Nino eggs (3 sets) of Townsend's .junco, 2 eggs

(1 set) of San Pedro partridge, and 4 eggs (1 set) of Guadalupe house-finch,

with nest, new to the collection; also 4 eggs (1 set) of black-throated gray

warbler, with nest, 3 eggs (1 set) of black-throated sjjarrow, 4 eggs (1 set) of

Lincoln's sparrow, and 3 eggs (1 set) of streaked horned lark. Deposit. 26758.
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Anthony, W. A. (Denver, Colo.). Eyg of Xantus's mnrrelet. />Vru7(i/rrtHi^>/M/.s- /ii/y/o-

leitcitfi, from (luadalupc Island, Lower California. Deposit. 2()174.

Appleton, D., tt Co. (New York City). Centennial memorial volume of Washing-

ton's Inangnration, April 30, 17!S9-1889. Purchase. 25!)!)2.

Appletox, Capt. Nath.\n (Boston, Mass.). Fonr photographs of the antograj)!! of Sit-

ting Bull, with letter and translation (26245) ; 2 fop]>er coins, minted in Mexico

or Santo Domingo about 1522, a letter mailed by balloon from Paris, January 1,

1871, during the siege of that city, photograph of the house at Pittsfield, Mass.,

which contained the clock that was made the subject of a i)oem by Longfellow,

''The Old Clock on the Stairs", and a jdiotograph of the yacht Alice, which made
the first yacht trip across the Atlantic in 1)^66 (26250) ; 10 Spanish-Mexican copper

coins, dated 1523-1535—found near the O/.uma River, outside the walls of Santo
Domingo, and supjiosed to have been coined under authority of Cortez. (26374).

Arizox.a. Oxy.k Co.mpaxy (Chicago, 111.), through J. P. Sanxay. Two slabs of

onyx nuirble from the quarries near Prescott. 26530.

ARMSTKoxt;, JoHX S. (See under Smithsonian Institution. \\ S. Bureau of Eth-

nology.)

Akm.stkoxg, Thomas J. (Jersey Cit\, X. J.). Onr-dollar Confederate note jire-

sented to Mr. Armstrong by (ieu. Kichard Taylor, of the Confederate army, for

a cup of coffee. 26206.

A.SHBY, Scott (Delaplaine, Va.). Albino red-tailed liawk, Jinti-o horealis, in the

flesh. 26549.

Association of Ixvextors axd MAXCi-ACTrHKUs ( Washington, D. C). Portrait

of Alfred Vail. Deposit. 26469.

Attwatkr, H. p. (Rockport, Tex.). Two sets of eggs of gray-tailed cardinal, rej)-

resenting specimens new to the collection, and 2 nests of the same bird ; egg oi

wood-thrush, 3 nests of painted bunting, nest each of verdin, yellow-throated

vireo, Western blue grosbeak, and Acadian flycatcher (26609) ; 7 eggs of Texan
horued lark, Otororis alpcutriH Giraudi with nest, 4 eggs of rose-breasted gros-

beak, ffrt/^m IndovirAana from Chatham, Ontario, Canada (26126); 5 specimens
of an uiulescribod species of Southern ])rairie hen, Tympaiii^chu-s nttwattri Ben-
dire s[t. uov., from Texas (27012).

AuDEXREii), Mrs. M. C. (Washington, D. C). Military sash worn by (ieu. W. T. Sher-

man at Atlanta, Savannah, and at the grand review of the Army in Washing-
ton City in 1865, and jtresented by Gen. Sherman to Mrs. Audenreid. 26566.

ArsTRALiAX Museum (Sydney, New South Wales), through Dr. E. P. Kamsay, cura-

tor. Australian graptolites. Exchange. 26775,

AVKRY, S. P. (Xew York City). Portrait of Franklin, taken from a terra-cotta medal-
lion by T, M, Renaud, 27069,

Avery, W, C, (Corinth, Vt.). Butterfly ( I'ajiilio a><ien{ts) and a moth (Arrtia rhfjo).

26041.

Baar, Dr. IT. (New York City), Silver inkhorn from Jerusalem (deposit) (2()534);

2 manuscript copies of the Hebrew Pentateuch, with silk cloaks and silver plate

(lent for exhibition at the World's Columbian Exposition) (26108), Returned.

Bachk, Rene (Washington, D. C.) Book containing decalcomanie pictures. 26385.

Bailey, G. E. (Chicago, 111.), Fragment of meteoric iron from Baeubirito, Sinaloa,

Mexico, weighing 14,4 grams, 26014,

Bailey, Maj, J, J. (Dansville, X. Y,). Bat (AUdapha uoreboracensh). 26221.

Baker, Dr. Frank, (See under Smithsonian Institution, Xational Zoological Park,)

Baker, L, L, (Colesville, Md.l. through C, A, Stewart. Red-tailed hawk, I!utro

harcaliH, in the flesh. 26345.

Baldwin, A. II, (Smithsonian Institution), Skeleton of alligator. Purchased for

World's Columbian Exposition. 263()0.

BAHnvix A: Cleason Company, Limiiku (Xew York City). Collection of speci-

mens of printing on celluloid. 26998.
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Balks, C. H. (Fort Huaebufa, Ariz.,), tbrougli Dr. T. E. Wilcox, U. 8. A. Al.oholic

.specimen of yi/viiiioinu.s frmorosucciis ^lerriam. 20236.

Hai.iot'R, Henky (Oxford Museum, Oxford. Euglaml;. Colleciion of etlmological

objects. Excbauge. 2t)027.

H.MJ.VKKAT, Mrs. Layyah (Old Orcbard, Me.j. Collection of objects illustr.iting

religious observances in Syria. Purcbase. 25934.

Uaknks, B. E. (care of Prof. F. W. Clarke, U. S. Geological Survey). Fragment of

meteoric stone found in Boyett, Wilson County, N. C. 2001.5.

Baukows, W. B. (Department of Agriculture). Nest of cbijuuey swift, (hainra

2>elagica (25981); uest and 4 eggs (1 set) of olive-backed tbrusb, and n<st and

5 eggs (1 set) of slate-colored junco, from New Brunswick (20780).

Bakti.kmax, R. M. (U. S. Legation, Carsicas, Venezuela). Tbirty specimens of

insects, princiiially coleoptera. 26213.

B.^SiCKTT, J. N. (Mexico, Mo.). Skin of dicker {(^'olaptes imratua), Avitb oiiseiued

jtlumage. 2(5S73.

Bassktt, Geokge W. (Mattawomau, Md.). Larva of royal waluut-motb, ( illuronia

retjalis. 20209.

Back, Dr. G. (Worcester. Mass.). Collection of insects from tbe Galapagos Islands.

26602.

Bay, W. L. (Watrous, N. Mex.). Tree-boring beetle, Aciuithociun-s .s2)tiiitliiHx (Lee).

25922.

Beal, Kenneth F. (Wasbiugton, D.C.). Crawfisb from]kIountMarsball, ^'a. 20354.

Bkale, Hon. Truxton. (See under Madame Scblieniann.)

Beax, Bauton a., and Harhon, L. G. (U. S. National Museum). Fisbes collected at

Fortress Monroe, and rejiresenting tbe following species : Micropogcit, Lioalo-

HiH.s, Bairdielhi, Centroprlntes, Stvnotomus, Orthopyhtin, Sphijran\(i, Alenidia, Stol-

ephorus, Hrevoortia, Larimiis, Tautoga, Ucmirhamphiof, Tyloxitni><, Sqilioatoma, Ahi-

iera, 2Ionacanthu.i, and raraliditlnjs. 25957. (See under Fisb Commissicm. U. S.)

Bkan, Dr. T. H. (See under Fisb Commission, U. S.)

BkcivWITH, M. H. (Newark, Del.). Statoblasts of fresb-water i;o]yo7.oau>^ i recti tia-

trlhi). 20281.

Bku.xall, W. T. (Adelaide, Australia). Specii.>en of Ci/j>r(.- <; eximia from tbe Koceue

formation of Victoria, Australia. 26020.

Beecher, Charles E. (See under Yale College Museum.)
Beecher, M. W. (Babylon, N. Y.), tbrougb J. E. Watkins. Piece of wood Irom

deck-beams of tbe steamship Savaiuiah, wrecked October 22, 1822. 2685.'.

Beldixg, L. (Stockton, Cal.). Collection of reptiles and batracbiaus from soutbern

California. (20037, 27052.)

Bell, Judge James (Gaine.sville, Fla.). Specimen of Florida wild turkey, Mtl<<i(iiis

ffnUopavo oscvola. 27010.

Be.ment, C. S. (Pbiladelpbia, Pa.). Crystal of ai)atite from Renfrew, Ontario, Can-

ada. 20824.

Bendire, Miij. Charles E., U. S. Army (U. S. National Museum). Nest and 4 eggs

ol' -fuiico InjemaUs c<(ro7(«f«.s;.s from West Virginia (20107) ; 5 eggo of Audubon's

sbearwater from Ragged Island, Babamas, West Indies (20238) ; 2 specimens of

Sarracetiia purpurea and one specimen of I'iliiirnuvidcutatiiin (27141). (See under

II. P. Att water, D. B. Burrows, Lattin & Co., E. Kirby Smith, and F. H. Toby.)

Benedict, Dr. A. L. (Buffalo, N. Y.). Fossils from tbe Waterlime Group of lUittalo.

26038.

Benedict, James E. (U. S. National Museum). Skin of Cooper's bawk, Accipiter

<'ot>^>eri, from A'irginia (20784) ; snake (Ophihohis rliotiihotiiactilatii-s), IVom Wood-
side, Md. (27111).

Bexc;li.\t, Had.ii E. (Boston, Mass.). Collection of objects illustrating Jewish cere-

monies (26388) ; tapestry, cloth for synagogue, desk, pointer, and coin (20946).

Deposited lor exbiliit ion at the World's Cnlnmbiaii I^xjiosition.
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Benjamin, W. E. (New York City), CoUectiou of maps illustratiuf^ early explora-

tions in America. Pnrcliased for exhibition at the World's C'oluml)ian Exj)L)si-

tion. 25090.

Benson, Lieut. Hakky, U. S. Army (Three Kivers. t'al.). Five sets of birds' eggs

(25904); collection of eggs from Sequoia National Park, Tulare County, C'al.,

consisting of 47 si)ecimeus, representing 6 species; also binl's nest (26149);

2 specimens of California juuco, Jiinco hyemalis Thurherl from Seqnoia Park

(26153); 4 eggs of Thurber's junco; 4 eggs of California woodpecker; 4 eggs of

spurred towhee, and 3 eggs of black-headed grosbeak (26615).

Behnick Patahi Bishop Museum (Honolulu, Hawaiian Islands), through William

T. Brigham, curator. Two specimens of Jcrulocercas nobilis, and 1 specimen

of an undetermined species (gift) (26874); 2 A'olumes containing specimens of

Hawaiian kapa cloths (exchange) (27074).

Beruy, E. W. (Passaic, N. J.). Sj)ecimen8 of Hlppa ialpoida and Talorchcstiti nicfiu-

iophthalma from Asbury Park. 25963.

BiBRiNS, AuTiiuR. (See under the Woman's College of Baltimore.)

BiEDEKMAN, C. E. (Bouito, N. Mcx. ). Ores; scraper from the glacial debris of Sierra

Blauqii, N. Mex., and piece of petrified wood. 26781

Bishop, Dr. Louis B. (New Haven, Conn.), through J. E. Watkins. Egg of American

crow, with unusual coloration. 26663.

Bishop, T.S. (New Britain, Conn.). Ribbon badge of Stanley Post No. 11. (;. A. U.

26962.

BissiNGER, Erhard (U. S. CoDsul, Beirut, Syria).

* Games of chance ( ''Mankaleh," '" Duk-Watah," "Damah," '"Barjiss") ; wooden
puzzle and wire-ring puzzle from Syria; uuisical instruments, consisting of

"Oud" (lute), "Bizug" (lute long-neck), "Faggeishah" (castanets), 2 pairs;
' I'rguu" (double-pipe reed instrument); "Mijwiz" (double pipe reed instru-

ment) ; "Derbouka:" (earthenware drum) ; "Manjairah" (vertical tlute) ; "IJikk"

(small tambourine) ; iron "Drah"orPic; wood ''Dra"orPic; set of iron weights;

set of copper weights; "Mud,"' cereal hollow measure and its fraction; scale of

copper; copper pans; steelyard of iron; petrified clams obtained from Mount
Lebanon at an elevation of from 2, 500 to 3, 000 feet above the level of the sea

(gift). 25902.

Blackburn, Dr. J. W. (Government Asylum for the Insane, Washington, D. C).
Copperhead snake, Ancisirodon contoririx, juv. (26197); 2 snakes (26348).

Blair, Thomas (Shelbyville, Tenn.). Distorted specimens of Vnio pVicatHn. 26039.

Blake, Lady Edith (King's House, Jamaica, West Indies). Four human skulls, 36

leg and arm-bones, and 67 fragments of ribs, vertebra', etc., obtained from a ca\ e

near Pedro, parish of St. Elizabeth, Jamaica. 25976.

Blanev, Henry R. (Boston, Mass.). Three plates and a tracing, illustrating the

dry-ground aquatint process. Purchased for exhibition at the World's Colum-
bian Exi)Osition. 26897.

Blatchley, Prof. W. S. (Terre Haute, Iiid.). Specimens of reptiles and l)atrachian8

from Mexico. 26198.-'

Blau, H.E. (Washington, D. C). Sandstone concretion. 26216.

Hi.UNCK, A. E. (Johnstown, N. Y.). Red-pile exhibition game fowls, duck-wing game,

black-breasted red exhibition game fowls, black-breasted red game fowls (26748)

;

brown-red game chicken (26845)
;
golden duck-wing game fowl (26855).

iioETTCHER, F. L. J. (Department of Agriculture). Frog. 26175.

liosTON Art Students' Association (Museum of Fine Arts, Boston, Mass.). Three
pamphlets relating to drawings for process reproduction. 26605.

BoswELL, Henry (Washington, D. C). Black fantail pigeon. 26657.

Boswell, R. H. (Washington, D.C.). Blondiuette pigeon. 26188.

*A description of new sjiecies will be found in Prof. Blatchley 's paper in Pro-

ceedings. Vol. xvi. No. 922, pp. 37-42. 1893.
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BoucAUi), A. I, Loudon, England). Birds" skins from Central and South America,

India, Formosa, and liorm-o. Purchase. 26953.

Bori!Ki5, Capt. Johx G., U. S. Army (Fort Ringgold, Tex.). Copper cannon-ball

(2.5896) ; saddle obtained from the Garza revolutionists, and a 3-legged metate and
grinder (26024).

Bow.MAX. 1). A. (Bakersville, N. C). Two specimens of anthophyllite in chlorite,

from Bakersville. 26281.

Boyle, John (I'. S. National Museum). Opossum {Dklelphijs mnrsninuHx,. 26701.

BUADLEY, Tkhimi.l (Lester Manor, Va.). Collection of pottery, pii)cs, Sora house,

and Indian <lugout canoe. Purchased for exhibition at the World's Columbiau
Exposition. 26600.

Brady, 'ien. T. J. (Colonial Beach. Va.). Lincoln banner, used in the Presidential

campaign of 1860. 25927.

Braida, Hon. S. C. (See under Hon. Frank von Phul.

)

Bramhlitt, Dr. W. H. (Pulaski, Va.). Two human skulls, 19 fragaients of pottery,

2 flint chips, 6 fragments of jaw-bone of Virginia deer, jaw-bone of gray fox, 2

split bones and 2 burnt bones of an animal exhumed at Saltville, Va. 26866.

BK.\fEn, Dr. F. (See under Imperial Austrian Museum, Vienna.)

Bhaverman, M. (Visalia, Cal.). Section of a corktree grown at Visalia. 26467.

Brexixgkr, George F. (Table Rock, Colo.). Skins of Mexican crossbill, with set

of 4 eggs and nest (gift) (26752); skin of American crossbill, Loxia ciirvirostra

minor, with set of eggs and nest, from El Paso County, Colo, (iiunhase)

(26936).

Brett, Walter (Lakeport, Cal.). Specimen of double-crested cormorant, I'hala-

crocorux dilojyhiis, from Clear Lake, Cal. (26177); bird parasites (26819).

Brezixa, Dr. A. (See under K. K. Hofmuseum, Vienna, Austria.)

liRKiHAM, William T. (See under Bcrnice Paualii Bishop Museum.)
Bkimley, C. S. (Raleigh, N. C). Snake {OphihoJus rliombomaculatns). 27135.

Brimley, H. H. &C. S. (Raleigh, N. C). Four mammalskins (i)urchase) (26135);

24 specimens, representing 4 species of reptiles and batrachiaus (gift) (26439)

;

Salamander (J/Jift/ys/owa thjrinnm) (gift) (26682).

Brixtox, Mrs. Emma G. (Chicago, 111.). Collection of ethnological objects illus-

trating home life in the Black Forest, Germany. 26983.

Britts, Dr. J. H. (Clinton, Va.). Fossil plants. 26619.

Broadway, AV. G. (Botanic Gardens, Trinidad, British West Indies). Two shells,

and 6 eggs of a large laud suail. 26507.

Brock, Dr. R. A. ^Richmond, A'a.). Five-dollar bill issued by James River and

Kanawha Company, of Richmoml, of which coritoratiou Gen. Washington was
the first president. 26919.

Broemer, William (Baltimore, Md.). Archangel pigeons (26991, 27134).

Brooks, A. C. (Mount Forest, Ontario, Canada). Eight specimens, representing

7 species of birds' skins from British Columbia (26011); 2 skins of little grebe,

Cohjm'bus JiHviatilis, from India (26909).

Brothers, Dr. L. J. (Washington, D. C). Black tumbler pigeon (26187) ; white

owl pigeon (26358); 2 bluette pigeons and 1 satinette pigeon (26391).

Browx, Edward J. (Washington, D. C). Seven specimens of seaside-s])arrow,

Ammodramiis maritimus, from Cobb's Island, Va. (26194); skin of Australian

robin, Petroira pluvnicea (26370); skin of j)urple sandpiper, Triiuja mariiinid,

from Penobscot Bay, Maine (26880); skin of Scott siaside-sparrow, .Iminu-

dramus marUhniis 2^c""'^"^''\ from Tarpon Springs, Fla. (27133).

Browx, G. S. (Vandalia, N. Y.). Stone implement, 12 arrow-heads and j)iece of ])ot

terv. 26346.

Browx, Herijert (Tucson, Ariz.). Two species of snakes from Arizona. 26211.'

"One of these snakes is the second specimen of I'lti/Uorhynchus Broioni which has

been obtained. The s])ccics was described in 1890.
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r>K<>\\.\. . I AsrEK (Norway, lowiiV IJirds" eggs. Exchange. 26610.

lUiuWN. .1. Stanley. (See midcr Treasury Department, U. S.)

Bhowx, Ik. W. (Washington, D. C.). Two hind-snails from Jamaica (260H7) ; scorpion

{Bitihits caroliniiimis Beam) (26141); mnd-tnrtle from Virginia (27030) ; sjiider

(rhidijipits iri2)nn<tatus) (27147).

Bkuxetti. E. (London, Enghmd'i, through Prof C. V. Rih-y. Specimens of Euro-

pean diptera, rejjresenting 90 species. Exchange. 26996.

Bryant. Henry G. (Pliihidcli)hia, Pa.). Summer costume of an adult niah^ofthe

most northern Eskinnis of the Whale Sound region, North (ireenlanil, collccti-d

hy Mr. Bryant during the summer of 1892 while connected with the Peary Relief

Expedition. 26841.

BiLLMAX, Charle;s (New York City.). Two sheets of Chinese tracing-cloth or

paper. 2620.'j.

Bui.i.ocii, Mrs. (See under National Society of the Daughters of the American
Revolution.

)

BuLLoCK. Edgar (Guiney's, Va.). Stone implement from Virginia. 26310.

Bl'REal" <>f American Republics (Washington, D. C), through William E. Curtis.

Two skins of motmots {Momotiis parensls Scl.) from Para, Brazil, collected by

Capt. Sawyer, U. S. Army. 26783.

Burger, Peter (Washington, D. C). Bat {Jdelonycterus fuscus). 26002.

Burnham, Williams & Co. (Philadelphia, Pa.). Framed i)hotograph of engine No.

385, Central Railroad of New Jersey, whichmadeamilerun in 39i^8ecoud8. 25921.

Burns, Frank (Washington, D. C). Fossil coquina from the Upper Eocene for-

mation, Vick.sburg, or white limestone group (26214) ; specimen of selenide

of mercury {Tiemaiiife) from near Marysvale, Utah (26557). (See under Interior

l>epartment. U. S. Geological Survey.)

Burrows. D. B. (Lacon, 111.), through Capt. Charles E. Bendire, U. S. Army. Skin

of Mexican black hawk, Urtibitinga anthracina, from Starr County, Tex, 26178.

BuTTiKOFER, Dr. J. (Rcjks Museum, Leiden, Holland). Ten specimens of birds'

skins, chiedy Floceldtv, representing 10 species, from Liberia, Africa. Pur-

chase. 27040.

Byers, Hon. S. H. ^1. (U. S. consul-general, St. Gall, Switzerland). Two Swiss alpine

horns. Purchased for the World's Fair. 26757.

Cadle, W^. W. (Harrisburg. Pa.), Collection of African ethnological objects. Pur-

chase. 26446.

Calcutta Botanic Garden (Calcutta, India), through Dr. G. King, superintendent,

transmitted by Cousul-General Samuel Merrill, of Calcutta. A valuable collec-

tion of plants (25983) ; herbarium specimens (27112).

Call, Dr. J, S. (U. S. Revenue Marine steamer Bear, Unalashka, Alaska), Collection

of birds' eggs, consisting of 17 specimens, representing 6 species; also bird's

nest, 26150.

Cameron, John (Washington, D. C). Twenty-three ribbon badges of the G,A, R.

(265.59); collection of badges and medals of the G, A, R. and other patriotic

organizations in the United States, and decorations of the Legion of Honor
and other military and civic European orders (26203). Deposit. Returned.

Cameron, S. T. (Washington, D. C). United States Springfield muzzle loading

musket with flint-lock altered to a breechloader. 26112.

Canfield, Mr. (Washington, 1). C). Staghound, in the flesh. 26334.

Canterbury Museum (C'hristclmrch, New Zealand), through F. W. Hutton, cura-

tor. Tliree species of ()])hiuraus, and 6 species of starfishes. Exchange. 26947.

Cant IE. .Iames (Jacksonville. Fla.). S])ecimen of Sciillanis (v<juinoxiali-i (Vnhr.) fonud

near Cape Florida. 26062.

Caracciolo, H. (Port-of-Spain, Trinidad, West Indies), through Prof. C. ^'. Rilej.

Lizard {Anolia hij'urcalii>i). 27092.

H. W\H. 184, pt, 2 1.-)
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CakaCRISTI, C. F. Z. (W:isliiii,u;t()ii, D. C.)- SpeciiiitMi of inarhlt- i'nmi Scott Comity,

Va. 26457.

Cai:I)E/a, Dr. J. M. (Clayniont, Del.). Speciineii of cleavage feldspar from lirautly-

Aviiie Sniniuit, Delaware County, Pa. Excliaiiiie. 26.503.

Caki'KNTEU, .1. !>. (Paymaster U. S. Navy). Skeleton and skull of sea-cow (Ilhiitina

(ji'j((x}. Purchase. 26094.

Caky. William 15. (North Stoumgtoii, Conn.). Letter of Gen. J. E. P. Steuart,

dated June 20, 1862, to Hon. George W. Randolph, Secretary of War of the Con-

federate States, recommending Lieut. J. 8. Mosby for commission of captain.

26270.

CAn.i'iKLi), W. L. (Cloiijiers, :Md.). Eggs of hog-nose snake. 26240.

Centkal New York Naval Vp:tehax Associatiox. (Amsterdam, N. Y.). tlirough

F. W. Rawdon. Badge and button of the National Association of Naval Vet-

erans. 26679.

Chambehlaix, Dr. L. T. and ^Irs. Fkaxces Lea (Philadelphia, Pa.). Specimens of

Unionidii' from Asia and Africa, representing all varieties, many of which are

new. 27004.-

Chambers, W. N. (England). Pair of gaiters and a pair of overshoes. 27058.

CiiAXLEi:, William AsTOR (through Hon. Winthrop Chanler, of New York City).

Thirty-seven mounted heads of large game from Masailand, East Africa, col-

lected by Mr. Chanler (deposit) (26908) ; collection of ethnological objects,

dry and alcoholic insects, alcoholic specimens of Amhassin CommcrMnii and Peri-

ophthalmiis Koelreiifcri, collected by Gustav Denhaidt at the Island of Lamu,

East Africa; specimens of lichens {Usnea angulata Ach., Tlieloschistes flavicaim

Wallr., and I'armelia perforaia (Ach ) Jac<].
)

; 3 crabs, a shrimp, and eai'th worms,

collected by Gustav Denhardt; specimen of AmpuUaria sp. und., and a sjieciuien

oi Achat 'ma acuta Ferussac fr.)m the Tana River, East Africa; 3 specimens of

sand, either loose or slightly consolidated and more or less strained by iron

oxides, specimen of rare bat ( VeKperugo RendaUi), and a new species of Eliomys

(EUoiiiys jjarrHs, True), also a new specimen of mouse ( Mits tana True) ; collection

of alcoholic reptiles. (26939).

Chaxler, Hon. ^Vixthrop. (See under William Astcn- Chanler.)

Chatelaix, Heli (New York City). Collection of ethnological objects and articles

illustrating the house and industrial life of the negro tribes of Angola (purchase)

(26802) ; reptiles, marine shells, 13 specimens of -woods and alcoholic si^ecimens

of insects from Loanda, West Africa, and alcoholic specimen of tlying-tish, /ixo-

ca7i(.s Irom near St. Thomas Island (26803).

Cuerrie, George K. (National Museum, San .lose, Costa Rica). Nest and 3 eggs (1

set) of Giraiid's flycatcher, nest and 3 eggs (1 set) of yellow-green vireo, both

new to the collection. 26382. (See under National Museum of Costa Rica, i

Christie, James C. (Scotland). Three photographs of meteoric iron. 27043.

Claflix, E. K. (Wichita, Kans.). Specimen of salt and barite. 25960.

Clami'Itt, Johx a. (See under Fish Commission. U. S. Life-Saving Service, and

Treasury Department.

)

Clark, John A. (See under Mrs. James Grimshaw.

)

Clark, John H. (New Orleans, La.). Manuscri])t :
" Daguerreotypingin old times.''

26556.

Clarke, Prof. F. W. (U. S. Geological Survey). Drillings of meteoric iron from

Pulaski County, Va. 26604. (See under L. M. Igelstr<iiu mikI Interior Depart-

ment. U. S. Geological Survey.)

Cleveland, Rev. E. F. X. (Dundee, 111.). Thirty-si.K photographs ofMexican scenery

(27061); 10 photographs of native Mexicans (27136).

* These specimens were purchased from a fund contributed by Dr. and Mrs. Cham-
berlain to complete the Isaac Lea collection in the Natioii.il Mus<Miin.
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Ci.isHY, Capt. {iieii uiulor Capt. J. O. Spicer.
)

Closk, a. J. (Dnlinsville, ^'a.). Siiecitueu of f;'reat leopard inuth, L'cpanlheria .scri-

bonia. 25{(6!>.

Cohen, Rev. Henry (Galveston, Tex. ). Ritual of the Day of Atonement in Maratlii

(deposit) (26060); Jewisli Propitiatory Prayer in MaratLi, .Jewish New Year's

Prayer in Maratbi, Jewisli dailj- jirayers—Spanisli, Jewish pi-ayers for New
"i ear's and Day of Atonement—Si)anish (deposit) (20095) ; Jewish cornet (shofar)

(deposited for "World's Columhian Exposition) (26430).

COLBTRN, ^Mrs. RoLLiNSoN (Wasliington, D. C). Portrait of Hi'niinolo Indian, sii])-

l)osed to bo that of Osceola, ])ainted hy King. Purchase. 26582.

Cole, F. H. (Hot Springs, S. Dak.). Six fossil cycad trunks. Purchase. 27013.

Cole, G. M. (Washington, D. C). Engraving I)y Ormshy of Turnhull's oil j)aintiiig,

"Declaration of Independence." Purchased for World's Columbian Kxiiosition.

25926.

Coleman, J. I. (A([ua Fria, Ariz.). Larva of swallow-Tail l)ntt<'rtly, J'ajjilio 1uritii>:.

26159.

CoLLETT, Dr. R. (See under Zoological Museum of Christiania, Norway.)

Collins, Horace F. (Tucson, Ariz.). Specimen of Gecko {Cohcniyx varicf/atit-s) from

Canou del Rio, Pinal County, Ariz. 26685.

Colson, Eugene H. (New York City). Shells found on Mos(|uito coast, and 2 caps

made of ])alm from Nicaragua. 26997.

Columbian Historical Exposition (Madrid, Spain), through Department of State.

Bronze commemorative medal conferred by tbe Columbian Historical Exposition

at Madrid, 1892, in recognition of the exhibit of the U. S. National Museum.
26990.

CoMSTOCK, Cheney & Co. (Ivoryton, Conn.). Collection illustrating the manu-
facture of elephant ivory (gift) (26601) ; elephant's tusk for World's Columbian
Exposition (lent) (26602).

CoNtiE, B. M. (New York City). Elephant tusk from West Africa. 26771.

CoNXER, Earl (Eastland, Tex.). Specimen of spider {Phidippus ,s-pinHt(itiit<). 25913.

Connolly, E. (See under J. B. Aiken).

Cooke, Lieut., U. S. Army. (See under Smithsonian Institution. ISureau of l-2thnol-

og.y.)

Cooke, A. C. (Fort Recovery, Ohio). Tooth of hipjjopotamus, carved by a native

from Mayomba, southwestern coast of Africa, and si)ecimen of silkmoth (Telea

polyphvinns). 25980.

Cooke, Dr. Clinton T. (Minnea,polis, :\Iinn.). Light eggs (2 sets) of little fly-

catcher, Empidonax i)usiUn>i, from near Salem, Oreg. 26169.

Cooper, Dr. J. G. (See under Academy of Sciences, San Francisco.)

COPP, J. B. (Chicago, 111.). Articles of wearing api)arel worn by Mr. Co]i]i's ances-

tors during the years 1760-1800. 27084.

Cooper, W. B. (Washington, D. C). Medal badge, "First Defenders, Washington,
1861." 26261.

COQUILLET, D. AV. (See under Department of Agriculture. )

Cornell University ( Ithaca, N. Y. ). Rocks from Magnet Cove. Hot Springs, Ark.

Exchange. 26659.

Cory, Charles B. (Boston, Mass.). Twenty-six specimens, representing 14 species

of birds' skins, principally from Tobago and Grand Cayman. West Indies. 26624.

CossMANN, M. (Paris, France). Fossils Irom the Paris Basin, France. Exchange.
26425.

CouEs, Dr. E., U. S. Army. (Washington, D. C. ), through James Whyte. Si)ecimens

of whoo))ing crane, (irns amiriatuus, in the tiesh, from Texas. 26633.

CoviLLE, F. V. (Department of Agriculture). Vegetable i)roducts from California.

26195.

Coyne, P. J. (Greaterville, Ariz.). Stone resemblini;- tlie c(mical i)ii)es common on

the California coast. 26020.
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Cox, Philip (St. John, New Brunswick, Canada). Four specimens of a crypriuoid

lish {Couesius 2>yo8ihemius) from Locli Lomond, near St. John, (27086); alcoholic

specimens of fishes (Pftoariju/s and SemotUus atromaculatus) (28080); 2 specimens

of wiuuiuish {Salmo salar, var) from Loch Lomond (27127).

Cox, P. E. (Franklin, Tenn.). Eight arrow-heads and a perforator (26881). (See

nnder W. E. Cullum.)

Cox, W. V. (IT. S. National Museum). S])ecimen of rhinoceros beetle, Dijna.fte.'i t'ltyus,

from Brightwood (25916); 10 photographs (26063).

Cram,.Tacoi5 (Sheldrake, N. Y.), through Fish Commission, U.S.) Alcoholic speci-

men of "mud-puppy," yeciunis maculatiis, from Cayuga Lake. 25972.

Crawford, John B. (Swanville, Ind.). Specimen of Luna.silli-moth. 26976.

Crkw, H. W. (Hardin Valley, Tenn.). Pileatcd woodpecker, in the Hesh. 25907.

Crites, George W. (See uiuler W. W. Scott.)

Crosby, F.AV. (Washington, D. C). Specimens of hematite from the Isle of Elha

(purchase) (26869); 2 columns of basalt from Bonn, Prussia (purchased for the

"World's Columbian Exposition) (26889) ; collection of geological materials from

Messina, Italy (purchased for the "World's Columbian Exposition) (27015); col-

lection of volcanic material from Italy and adjacent islands (gift) (27065). (See

under Dr. Krantz.)

Crosby, Prof. W. O. (Massachusetts Institute of Technology, Boston, Mass.). Speci-

n;ens of Cumberland iron ore from Newport, R. I. (26288)*; specimens of clay

and concretions from Croton Point, N. Y. (26289)*
;

geological material from

Frye's Hill, Lelianon, N. Y. (26290)*
;
glacial material from Mount Washington

(26291)*; glacial material from the Catskill Mountains (26292)*; specimens of

clay from New Wiudsor, near Newbnrg, N. Y. (26293)* ; specimens of pegrcatite

and kaolin from Blanford, Mass. (26294)* ; iron ore and hard asbestus from Tilly

Foster mine, Tilly Foster, N. Y. (26295)*; calcareous cement, cut on Fitchburg

railroad, near Pownal, Vt. (26296)*
;
glacial material (26297)*

;
geological mate-

rial from Narragansett Bay (26298)*; granite fragments from Cape Ann, Mass.

(26299)*; specimens of zinc, iron, and manganese ore from Brandon,Vt. 1^26300)*;

stratified clay from Gardiner, Me. (26301)*; glacial material from Buffalo, N. Y.)

(26302)*; vein material from Port Henry, N. Y. (26303)*
;
glacial material from

near Buffalo, N. Y. (25304)* ; bowlders and clay from New York (26305); speci-

mens of glacial materials (26596) *; large polished slab of verdautique marble

from Koxbry, Vt. (exchange) (26603); through G. P.Merrill, specimen of balti-

morite from Tilly Foster mine, Putnam C'ounty, N. Y., collected by Mr. Crosby

(26626); photograph negatives of glacial phenomena (266.50)*; 5 photographs of

diabase dike at Medford, Mass., showing phases of rock decomposition (exchange)

(26884).

Cross, Whitman. (See under Interior Department. U. S. Geological Survey.)

CULiN, Stewart (Philadelphia, Pa.). Four packs of American cards and 1 pack of

English domino cards (exchange) (25908); set of time- sticks from Hongkong
(gift) (26003); "The Waterloo Medal," a quarto illustrated volume, by Isaac

Myer, descriptive of the Napoleon medal known as the Waterloo medal (deposit)

(returned) (26012); pack of old English ])layiug-card8 (gift) (26928); 7 photo-

graphs representing objects used in religious observances (27071).

CULLOM, W. E. (Dickson, Tenn.), through P. E. Cox. Discoidal stone from Tennessee.

Deposit. 26882.

Cunningham, Burton L. (Fort Klamath, Oreg.). Lepidoptera. 26157.

CURTIN, Hon. Jeremiah (Queenstown, Ireland). Photograph of an Irish quern, or

hand-mill. 27117.

Curtis, Wileiam E. (See under Bureau of American Republics.)

CUSHIXG, F. H. (Bureau of Ethnology). Parts of aboriginal Aveaving (deposited for

World's Columbian Exposition) (26513); rabbit-skin robe (gift) (26963).

* Purchased for World's Columbian Expositiou.
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Cutler, H. D'B. (Glcuwood, Mo.)- Hen's egg. 26848.

Dall, W. H. (See UDcler Interior Departmeut. U. S. Geological Survey; and J. D.

Mitchell.

)

Dalsheimek, Simox (Baltimore, Md.). Photographs of paintings ilhistrating Jew-
ish ceremonies (26054) ; arbii Kanforth—Jewish ceremonial garment (26165).

Dana, Prof. E. S. (See under Yale College.)

Daxiel, F. M. (Mammoth Spring, Ark.). Moths. 25971.

Daxiel, Prof. E. (Omaha, Nebr.). Shells, plants, woods, minerals, rocks, and soils

from Mexico. 27131.

Daniels, L. E. (Morris, 111.). The counterpart of type of Neuropteris Clarksoni, Lx.,

var. minor D. W. 26966.

Daniels, William H. (Fairhaven, Wash.). Two specimens of Rosalia funehris.

26052.

Davis Bkotiiers (Diamond, Ohio). Two stone implements from Mahoning County

and 1 from Portage County. 26621.

Dawes, Mrs. W. C. (Tip Top, Ariz.) Red mite {Tronibidium, sp). 26125.

Day, Dr. David T. (See viuder Charles de Struve.)

Demixg, X. L. (New York Citj'). Specimen of tree-cricket, Ocanfhus hipunctatiis,

De Geer. 26190.

Dexhardt, Gustav. (See iinder William Astor Chanler.)

Deseret Museum (Salt Lake City, Utah), through J. E. Talmage. Selenite from

the southern part of Utah (gift) (26768) ; selenite crystals (exchange) (27087).

De Struve, Mr. Charles (Envoy Extraordinary and Minister Plenipotentiary from

Russia), through Dr. David T. Day. Cinnabar from Ekateiinoslav, Russia.

26089.

Detroit and Cleveland Steam Navigation Company (Detroit, Mich.). Framed
picture of steamer City of Detroit. 26342.

Deutscii, Prof. G. (Hebrew Union College, Cincinnati, Ohio). Manual of domestic

devotion (Hebrew in manuscript). Lent for World's Columbian Exposition.

26616. Returned to owner.

Devereux, Mrs. (See under National Society of the Daughters of the American
Revolution.)

Divine, William (San Antonio, Tex.). Vegetable substance resembling cotton

from mountains in San Luis Potosi. 26495.

Dexter, Lewis (U. S. consul, Fayal, Azores). Shells, crustaceans, worms, sea-

urchins, starfishes, and other marine invertebrates (26026) ; alcoholic specimen

of Trocliosa madeirana, alcoholic and dry marine invertebrates, and alcoholic

mollusks (27016) ; 60 dried specimens of starfishes, alcoholic starfishes, sea-

urchins, and specimens of Scyllarus (27129).

Deyrolle, Emile (Paris, France). Seriesof models showing development of fowl.

Purchased for World's Columbian Exposition. 26664.

Dickey, F. W. (East Smithtield, Pa.). Specimen of Spirifera disjuticta. 26886.

DiLLE, Frederick M. (Denver, Colo.). Eggs of Americau magpie, showing A-aria-

tion in size, shape, and color. 26761.

DiLLER, Dr. .J. S. (See under Interior Department. U. S. Geological Survej-).

Dilyard, Albert (Fredericksburg, Ohio), fhrongh I. Greegor. Primitive lamp.

26019.

DiSMUKES, G. W. (St. Augustine, Fla.). Specimen of sphinx-moth, Chicrocampa

tersa. 26226.

Dodge, Mrs. K. T. (Fort Bayard, N. Mex.). Coleoptera {Eleodes longicoUis and

Prionus californicus). 26152.

Dorsey, Rev. J. OwEX". (See under Mrs. Helen McMurAy.)

Dow, Mrs. E. K. (New York City). Seven skins of Paradise trogon, Pharomavrua

Moccini, from Guatemala. Purchase. 27125.

Downs, A. C. (Realitos, Tex.). Armadillo, in the llesh (purchased for World's



230 REPORT OF NATIONAL MUSEUM, 1893.

Columbian Ex])nsitioii) (26079); specimens of cactus fur armadillo group (for

World's Columbian Exposition) (26082); armadillo, in the flesh (purchase)

(26098).

DiiKSSEK, H. E. (London, EngLind). Four birds' skins, from India an<l Korea.

Exchange. 2.^>96().

Dubois, James T. (Washington, D. C). Ochre from Patuxent Camping Ground,

Aune Arundel County, Md. 27046.

Dl'Gks, Prof. A. (Guanajuato, Mexico). Eel, Si/mhranchiis sp., from Tapijulapa River

(26707); 2 specimens of Pouviis setifents, 2 specimens of raeudotlnlphum, and 1

specimen of Crt)«&ar»s (27048). (See under vVilliam H^ampton Patton.)

DuiiANU, John (Paris, France). Seventeen plaster casts of objects representing

Greek Roman, and Assyrian religious observances. Purchased for W^orld's

Columbian Exposition. 26818.

DURDEX, Henry 8. (San Francisco, Cal.). Aragouite " onyx marble " from Sulphur

Creek, Colusa County, Cal. 26588.

Du BuvssoN, H. (Chateau du Vernet, per Brout-Vernet ( AUier), France). Seveuty-

oue species of European diptera, hynieno]»tera, and coleoptera. Exchange.

26181.

Eastekbrook, F. D. (Warren, R. I.). Water-worn pebble. Deposit. 27100.

Returned.

Edwards, B. M. CMarsJiall, N. C). Specimens of rhinoceros beetle, Dyuastes fiti/us.

26156.

Edwards, J. (Ramelton, Ind.). Stag-beetle, Lucaiiim elaphus. 26438.

EoWAitDS, ViNAL N. (Wood's Holl, Mass.) Alcoholic specimens of Spanish sardine

{Chipca incudolmjtaiiUa) . 26351. (See under Fish Commission, U. S.)

Egleston, Dr. T. (Columbia College, New York City). Limonite carving from

Japan. Purchase. 26514.

Elliott, William F. (DeKalb, 111.). Powder-horn. Deposit. 26455.

Ellis, C. C. (acting consular agent, Rangoon, India). Collection of Burmese

musical instruments and 2 photographs; 2 Burmese games. 26703.

Elrod, Prof. M. J. (Des :Moines, Iowa). Birds' skins. Exchange. 27126.

Elso.v, A.W. & Co. (Boston, Mass.). Photogravure "Portrait of Washington," after

Stuart. 26717.

Elvin, R.J. (Indianapolis, Ind.). Two original parchment commissions of U.S.

land officers, signed by President John Quincy Adams and President James

Madison; also a series of State bank notes, national fractional paper money, and

Confederate States paper money. De])Osit. 26413.

Emerson, B. K. (See under Interior Department. U. S. Geological Survey.)

Emerson, Charles H. (Whitehall, N. Y.). Four boomerangs, and boonu'ranggun.

26725.

Emmett, Mrs. R. A. (London, England). Model of rock weed for octoims group

(26868); skin of Swallow («:7/e/(V/o(( j-mn/Zco) from England (27039). Purchased

for World's Columbian Exposition.

Emmons, Lieut. G. T., U. S. Navy. " Steel " for strike-a-light, from Sitka, Alaska, illus-

trating one of the kind made by the Russians for trading (26453); photograph

of Upper Lake doctor with his wives, and liorn spoon of the Tlmgit Indians

(26494) ; unhairing tool used by the Tlingit Indians (27063).

Emmons, S. F. (U. S. Geological Survey). Twenty-ttve specimens of cretaceous

and eocene fossils from Lower California. 27057.

English, F. H. (Colfax, Wash.), llorntail (Tremax colnmha Fab.). 26031.

English, George L. & Co. (New York City). Slab of grossularite and vesuvianite

in calcite from Morelos, Mexico, pyroxene in calcite from St. Lawrence County,

N. Y., agate from Brazil, smoky quartz from St. Gothard, Switzerland, 3 speci-

mens of crocidolite (juartz from Griqua Land. Sonth Africa, and a siiecimen of

prehnite from New Jer.sey, (26)40); 3 cut stones of willemite from New Jersey,
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calcite from Eoremont, Cumberlcaud, England, aud sphalerite from the same

locality (26586); stalactites from Copper Qneeu Mine (26861). Purchased for

World's Columbian Exposition.

EsLiCK, .James A. (Helena, Mont.). P'rog. 26597.

EvAXS, ,J.M. (Kentucky). Rhinoceros-beetle, D^Has/es ///j/hv. 263.59,

Evans, W. H. & Sox, (Knoxville, Teuu.). Marble from Champion and Knox quar-

ries, also rain-eroded limestone and cement rock from near Kuoxville, collected

by Mr. George P. Merrill. 25951.

EvERMANN, Prof. B. W. (U. S. Fish Commission). Three eggs (1 set) of European

snipe, sets of eggs of pintail-duck, Lapland-longspur, and sandwich-sparrow

from Alaska (26658); 4 specimens of Iitheo'<toma Shiimardi from Indiana, 4 s^ieci-

meus of EiheoHioma evides from the same locality, and 4 specimens of Jphredode-

riis Sayanuft from Texas (26789). (See under Fish Commission, U. S.).

Falconer, J. M. (Bi-ooklyn, N. Y.). Ball of etching ground (part) wrapped in silk,

and a silk dapper for laying ground. 26170.

Farhington, O. C. (Arlington Heights, Mass.). Photograph negative of glacial

phenomena in Massachusetts (26660); glacial pot-hole (27079). Purchased for

World's Columbian Exposition.

Fea, L. (Museo Civico di StoriaNaturelle, Genoa, Italy). Collection of manmial skins.

Purchase. 27003.

Fernald, Prof. C. H. (Amherst College, Amherst, Mass.). Type specimen of Choreu-

tes coloradella fern. 26693.

Fewkes, J.Walter (Boston, Mass.). Photographs illustrating Moki ceremonies.

27102.

FiGGiNS, J. D. (Washington, D. C). Box-turtle from Maryland. 27031.

Fish Commission, U. S :

Through Col. Marshall McDonald, Commissioner: Amber-fish, Seriohi Lalaiidi, from
Wood's Holl, Mass. (25909); collection of alcoholic actinians made by steamer

Albatross during the voyage from Washington to San Francisco, 1887-1888*

(25924); 11 specimens, reiiresenting 3 species, of crustaceans from North Caro-

lina, collected by Dr. Hiigh M. Smith during April, 1892 (25973) ; builders' model
of steam-yacht (deposit) (26092), builders' model ofsteam-launch (deposit) (26093),

skull of sturgeon (26264) ; fur seal from St. Paul Island, Alaska (male) ; Steller's

sea-lion from Lioht-house Rocks, Alaska, and skull of walrus and bones col-

lected in the summer of 1890- by the steamer Albatross; lithological specimens
t'r^m Hereudeen Bay, Alaska, collected by the J/&rt//'o.s.s; fossil shells and fos-

sil plants t from Herendeen Bay, collected by Mr. Charles H. Townsend of

the Albatross (16375); shells from Guadalupe Island, Lower California, col-

lected during the cruise of the schooner .Santa Barbara, under charge of Mr.
Charles H. Townsend ; volcanic rocks, adult male and female sea elephant and
young male, collected from the same locality and during the same cruise (26376)

;

40 specimens, representing 25 species, of birds' skins from South. Dakota and
Wyoming, collected by Prof. B. W. Evermauu ; 12 mammal skins from South
Dakota, including 2 specimens of CinomijSj 3 specimens of Sciurus, 4 specimens
of Tamias, one specimen of Mas, and 2 specimens of Xeotoma, also collected by
Prof. Evermauu (26449); 6 specimens of young sturgeon (Accipenser stiirio)

from the Delaware River (26461); types of marino fishes from the collections

of the Fish Commission, described by Dr. David S. Jordan and Prof. Charles
H.Gilbert; fishes collected by U. S. Fish Commission schooner Grampus from
the Gulf of Mexico (26479); collection of fishes made by the Grampus on the

* This collection is described in Proceedings U. S. National Museum. Vol. xvi,

1893, p. 119.

tA report on the specimens is i)ublished in Proceedings U. S. National Museum,
Vol. XVII, 1894, p. 207.
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tile-fish grounds, duriug tlie sununer of 1892, cousistiuy of Sqitahis (iciuiihuis,

ScyUiorhinns rctifcr, t'onarr Conner, rhijch tenuis, rhijcin chttss, aud Aferhtciua

hiUiiCdris {'265o'2); crustaceans obtained chiefly by the steamer J Z&a/ross in the

North Pacific Ocean * (26567) ; type specimens of 27 new species of fishes col-

lected by the Albatross in the Pacific Ocean, principally oft' the coast of Lower
California (26574); water-snake, Xatrix, collected by Dr. Henshall in west
Florida (26669) ; alcoholic specimens of reptiles and batrachians collected in

Iowa, Nebraska, and South Dakota by Prof. B. W. Evermann (26699); skin and

skeleton of California sea-lion, ZuJoplius, obtained by the steamer Albatross in

San.Luis Gonzales Bay, Gulf of California (26710); 31 specimens of birds' skins

collected by Mr. C. H. Townsend and Prof. Evermann in Alaska during the cruise

of the J/&a<TO6S in the summer of 1892 (26739); 11 specimens of Pacific, coast

fishes from the collections of the Albatross, consisting partly of the types of new
species described by Prof. C. H. Gilbert, comprising Icelinus ,cavifrons G; Citha-

richtlnjs fragilisd; Citharichthys ranthostigma G; Icelinus filamentosus G; Symjjhu-

rusfasciolarisG; Plectobranchiis erides G; Uyophis brunneiis G; Zaniolepis frena-

tus Eigenmann; Flatyylosstis dispilns GiintheT ; Channoinnyil proboscideus Giinther

(26745); 2 specimens of grunt and a parrot-fish (26766); specimen of lumpfish

{Cyclopterus himp u s) ca\)tnreilhy John A. Clampett, keeper of life-saving station

at Lewes, Del. (26840) ; bronze commemorative medal conferred by the Colum-

bian Historical Exhibition at Madrid, 1892, in recognition of the exhibit of the

U.S. Fish Commission (deposited by the Fish Commission) (26987.)

Through Richard Rathbun, Acting Commissioner : Eggs of conch-shell and a col-

lection of pressed plants, lichens and mosses, obtained by Prof. B. W. Evermann
from Alaska during the summer of 1892, while engaged as naturalist on steamer

Albatross (26822) ; specimens of pteropods and heteropods collected by the Alba-

tross during the voyage from Norfolk to San Francisco in 1887-1888 (26961).

Through Dr. T. H. Bean: Alcoholic specimens of fishes used in connection with

the exhibitforthe World's Columbian Exposition (26792) ; 34 birds' skins. rei)re-

senting 16 species, collected by Vinal Edwards at Wood's Holl, aud alcoholic

specimen of reptiles collected by Theodor Holm (26820).

Through Mr. Barton A. Bean: Land and fresh- water shells, representing 6 species,

from Spokane, Wash. (26788). (See under Jacob Cram, W. C. Harris, and Wil-

liam Ross Harris.

)

Fisher, Dr. A. K. (Department of Agriculture). Four hundred and ninety-six

specimens (157 sets) of birds' eggs, and 19 nests. 26531. (See under Depart-

ment of Agi'iculture.)

Fisher, John (Deer Lodge, Mont.). Specimen of l)eetle (Err/atcs sjticnlatus Lee),

26110.

Flanagan, A. H. (Radford, Va.). Black-capped night heron. 26970.

Flechter, Victor S. (New York City). Harp-lute from England (26427); Viola

d'amore (26484). Purchased for World's Columbian Exposition.

Flint, H W. (New Haven, Conn.). Twenty-eight specimens, representing 7 species

of birds' eggs (26173); set of eggs of seaside-sparrow, nest of blue-winged war-

bler, aud nest of short-billed marsh wren (26273).

Flood Brothers (Maiden, Mass.). Eighty specimens of coleoptera, mostly from

Tasmania. 26191.

Flugel, Dr. Felix (Leipzig, Germany). Two volumes and ]diotographic atlas

—

Mekka, by Dr. C. Snouck Hurgronje. 26242. Purchased for World's Columbian

Exposition.

FOOTE, A. E. (Philadelphia, Pa.). Engraved portraits of Chevreul, D'Arcet, Brong-

niant, and nine other men of science (purchase) (25946); 2 photographs of

*Specimens identified by J. E. Benedict and Miss M.J. Rathbun, of the National

Museum,
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meteoric iron from Canon Diablo, Arizona (gift) (26144) ; 18 specimens of min-

erals from various localities; specimens of spinel, quartz after coral, selenite.

celestite, laumontite, hematite, and a slab of byperstbene ; specimens of crocoite,

native sulphur, and brookite; 32 specimens of minerals from various localities

(26539, 26833, 26834, 26875) (purchased for AVorld's Columbian Exposition) ; speci-

men of auglesite on galena from Sardinia (gift) (26876).

Foui), H. Clay (Washington). Grayhound, Canis familiaris, in the flesh. 26806.

Ford, T. C. (Aberdeen, S. Dak.). Five sketches of stone circles and figures from

Mcintosh County, N. Dak. 26779.

Forest and Stream Puuhsiiing Company. (See under J. Ridler.)

Forrester, R. (Scofield, also Castle Gate, Utah). Specimen of rholadomija Kingii

(26000); fossil plants from (he Laramie group (26096); rocks (26411); fossil

Ophiuran (26690); 6 specimens of Chemnitzia CoalvUlensh, Meek? (27054).

Fowler, V. Hall (Fort Huachuca, Ariz.). Set of eggs of white-necked raven; set

of eggs of scorched horned lark (the latter new to the collection) 26219.

Fox, William J. (Academy of Natural Science, Philadelphia, Pa.). Three type

specimens of Odijnerus Aldricltli Fox (gift) (26952); 64 specimens, representing

19 species of hymenoptera, 6 sjiecies of hemiptera, and 3 species of diptera from

Jamaica (exchange). (26274.)

Fraxciolixi, Leopold (Florence, Italy). Collection of musical instruments. Pur-

chase. 26256.

Francis, Joseph (Minneapolis, Minn.). Books and papers pertaining to Mr. Francis'

inventions and travels. 26760.

Frazar, G. B. (West Medford^ Mass.). Three hundred arch:eological objects con-

sisting of rude and leaf-shaped implements, arrow and spear-heads, hammer-
stones, rubbing-stone, broken hatchet and pebbles slightlj^ worked from Black-

man's Point, Marshfield, Mass. ; also small, rude, chipped implements, worked
flakes, and other objects from ''Goat's Acre," Arlington, Mass. ; 8i)ecimenof peat

and piece of volcanic rock, two specimens of chabazite and stilbite from Nova
Scotia. Exchange. 26569.

Fredd, John J. (Pottstown, Pa.) Specimens of "ringing rocks" from Montgomery
County, Pa. 26217.

Freeland, John J. (Washington). Copper mold for making pewter spoons, sup-

posed to be over 80 years old. 26.599.

Friedenwald, Dr. A. (Baltimore, Md.). Kiddush cloth. 26371.

Fries, Dr. T. (See under University of Upsala.)

Fry, Mrs. H. L. (New York City). Cane used by Ebenezer Fry, a soldier of the

Revolution, who was wounded at the battle of Bunker Hill, June 17, 1775. 26776.

Fulton, Hugh (London, England). Two beetles (purchase) (27020); shells, repre-

senting 25 species (exchange) (27123).

Gabel, T. R. (Albuquerque, N. Mex.). Three specimens of onyx marble. 26684.

Gabrill Chicago Portrait AND View Company (Chicago, 111.). Eiglit photographs

representing volcanic phenomena. Purchased for the World's Columbian Expo-
siti(m. 26155.

Ganter, H. C. (Mammoth Cave, Ky.). Cave materials from the Manunoth Cave, col-

lected by George P. Merrill for The World's Columbian Exposition (26154); 3

large and 1 small blind-fish, Amhhjnpsis spelaius (26794).

Gatschet, Dr. A. S. (Seneca, Mo.). Modoc bow and arrow unule by Sam Modoc, of

Quapaw Reservation. 26323. (See under Smithsonmn Institution. Bureau of

Ethnology.)

Geological Survey of Texas (Austin, Tex.), through J. A. Singley. Shells

(26613); land-shells, representing 10 species, identified by Dr. Sterlvi (26813);

fresh-water shells (26960).

George, W. A. (Forney, Tex.). Four specimens of an undetermined si)ecies of

Sphwfulites, and 1 specimen oi Aiianchytes texuna, Cragin. 27139.
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Okrrahd, Edward (London, England). Three specimens representing 3 species of

game birds (pnrcliased for World's Columbian Exposition) (2599(5); 3 specimens

of reptiles and anipliibians (purchase) (26858).

GiGLlOLi, Prof. H. H. (Royal Museum, Florence, Italy), through Dr. G. Brown (ioode.

Two alcoholic specimens of scopeloid. fishes {Myetoplium ineiapoclampmn and M.
Gemellari), from the Mediterranean Sea. 25925. (See under Royal jNIuseum,

Florence, Italy.)

Gilbert, Prof. Charles H. (Leland Stanford Junior, University, Palo Alto, Cal.).

Skull of common i^orpoise (DelpJiiinis dclplds). 2ti736. Returned. (See under

Fish Commission, U. S. )

Gilchrist, F. C. (Fort Qu Appelle, Canada). Alcoholic specimens of Sah)i<) tni/kiss,

SalceVrnns mahna, Coregoiiiis fuIUhec, Corefioiins Jl'ill'uiiiixoin, roi/iniichflnis. I'iine-

phaJes, and Eiualia inconsfaus. 26972.

GiLMAX, Dr. C. (See nnder Johns Hopkins I'niversity.

)

Glexx, Roscoe H. (Plaukiuton. S. Dak.). Specimens ot' niisrcnancous insects Irora

South Dakota. 26890.

Godbey, S. M. (Chapel Hill. Tex.). Shells from Texas and California (26852, 2(5979).

Godding, Dr. W. W. (Washington, D. C). Copperhead-snake, Aiicistrodon conloiir'ix.

25920.

Goode, Dr. G. Brown (Assistant Secretary, U. S. National Museum). Decoration of

the Legion of Honor of France, with crown and flem-de-lis, as conferred during

the Empire, and decoration of tlie Austrian <;)rder of the Iron Crown (25906);

New York Recorder solargrapli (26037); musical instruments from Genoa, Italy

(26410) ; 2 pair of castanuelas from Madrid, Spain
;
guallo and aborro from Gran-

ada; 5 perritos from Madrid (26532); string of imitation elk-teeth made from

shells (26536) ; 3 dial com])asses from Burgos, Spain, representing tlie time-pieces

used there at present (])urcliase(T) (26543); a series of medals conferred for mili-

tary service in Belgium, Italy, and Spain, and decoration of Belgian military

order under Leopold in 1830, including Cuban Spanish campaign, 1873; Alfonso

XII; Defenders of Bilboa; Pope Pius IX; Military Merit Medal of Belgium;

Belgian Order, 1830; (26647); specimen of pine-mouse. Arvico^a pinetomm, from

Lanier Heiglits (27149) ; Dulzania. from Biarritz, France, (See nnder Prof H. H.

Giglioli.)

GOWARD, G. (Chicago, 111,). ITiree specimens of Korean pine nuts and one of

tobacco. 26341,

Grant, LotJis B. (vice consul-general, Cairo, Egypt). Skin, skull, and leg-bones of

Egyptian buffalo (purchased for World's Columbian Exposition) (26723); collec-

tion of Egyptian musical instruments (purchased for the National Museum
by Mr, Grant at the request of the Secretary of the Smithsonian Institution)

(25998).

Greegor, Isaiah (Cuyahoga Falls, Ohio). Five-barreled pistol, patented in 1849

(dejiosit) (26545) ; 2 alcoholic specimens of Miirex fitlve-sceini and 5 marine-shells

showing pathologic growth, mostly from Florida and the West Indies (26989) ; 4

specimens of shells showing interesting jiathcdogic characters (2(5994). (See

under Albert Dilyard.)

Gregory, James R. (Loudon, England). Photograph of the large Youndegia

meteorite (metoric irouj found at Youndegin, western Australia, in 1891. 27034.

Green, Ernest S. (San Diego, Cal,). Stalactite needles from Fort Stanton Cave,

Lincoln County, N. Mex. 26078.

Greene, A. S. (U. S. Navy). African spear. 26222.

Greene, F. W. (Washington, D. C). Pair of antlers of moose (Ahru iiiachliii).

Deposit. 26790. Returned.

Grider, R. a. (Canajoharie, N. Y.). Collection of water-color sketches of historic

powder-horns (26510); 30 sheets of water-color paintings of jiowder-horus

(26639). Deposit.
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Griekson, a. R. (Ellsberry, Ohio). Mouticnliporoid coi-al growing on u gasteropod.

i'G821.

Gkiffin. M. R. (Fredericksl)urg, Va. ). Skin of muskrat and 2 skins of wood-

chuck. 26077.

Giu.MSHAW, Mrs. James (New Orleans, La.), through John A. Clark. An original

daguerreotype of John James Audubon, taken at the age of 81 years. Deposit.

25915.

Groth, Prof. P. (See under Munich Academy, Munich, Bavaria.)

GuNDLACH, Dr. J. (Pueutes Grandes, Havana, Cuba). Specimen oi Agelaiim rts.simi-

lis (desiccated) from the Isle of Pines, Cuba. 27148.

GUNTHEK, C. F. (Chicago. 111.). Etching and photograph of Columbus' portrait by

Sir Antonio Moro. 26493.

GuRLEV, Dr. R. R. (U. S. Fish Commission). Specimens of tishes from Four Mile

Run, Carliu's, Virginia, consisting of j\^o/»?'i(s, lihinlchihys, Cdtostomus, Fhoxinus,

ami Xoirojjis. 26576. (See uuder E. O. Ulrich.)

GuRLiTT, Frfpz (Berlin, Germany). Ten casts of Tanagra figures, illustrating Greek

religions. 26944. Purchased for World's Columbian Exposition.

GrxHRiE, OssiAN (Chicago, 111.). Copper drift bowlder (26856); bowlder from

glacial drift (26899.) Purchased for World's Columbian Exposition.

Haixes, Benjamin (New Albany, Ind.)- Twenty-five photographs of Wyandotte

caves (purchased for World's Columbian Exposition) (26128); 34 photographs

of the Mammoth Cave, Kentucky, for the World's Columbian Exposition (26306).

Halderman, Gen. John A. (Metropolitan Club, Washington). Siamese news-

paper and story. 26462. (See under Dr. S. J. Smith.)

Hales, Henry (Ridgwood, N. J.). Silver-grey dorking fowl (gift) (26564); collec-

tion of ancient pueblo pottery and implements (purchased for World's Colum-

bian Exposition) (26917;.

Hallock, Charles (Goshen. Mass.). Certiticate of book copyright issued iu the

southern district of Georgia, entitled "Confederate States of America," June

13, 1863. 26004.

Hamlin, Homer (San Diego, Cal.). Post pliocene fossils from Coronado Beach,

San Diego. 26013.

Hammerbacher &iS'oRRLS (Baltimore, Md.). Pair of shoes. 26478.

Hammitt, J. M. (Pittsburg, Pa.). Perforated mussel shell found in what is sup-

posed to have been an old Indian camp or fort. 26515.

Harriman, D. G. (See under Wyandance Brick and Terra Cotta Company.)

Harrington, Mark W. (See under Capt. Frank P. Spr-att.)

Harris, Frank (La Crescent, Minn.). Birds' eggs (exchange) (26573); set of eggs

of prothonotary warbler (gift) (26636).

Harris, George A. (Chicago, 111.). Specimen of cecropia silk-moth. 25892.

Harris, George E. (Cassville, Mo.). Salamander from Giddis Hollow, Mo. (26045);

17 salamanders (26090); through Dr. L. Stejueger, larva of royal walnut-moth,

Citheronia regalh, {261G1); sand for glass-making (26857) ; 2 specimens of zinc

ore (26883).

Harris, W. C. (New Yor"k City), through U. S. Fish Commission. Specimen of

little cusk, OpMdium grcdlsi, from Cedar Keys, Fla. 27140.

Harris, William R. (Tyler, Tex.), through U. S. Fish Commission. Unios from

Texas (26759); Unios principally from fresh waters of Texas (25987).

HarroNj L. G. (See under B. A. Bean.

)

Hartman, Joseph (Pittsburg, Pa.). Three specimens of I'JurjjDinia hida from near

New Galilee, Pa. 26100.

Harvey, Rev. M. (St. John's, Newfoundland.) Five specimens of Allen's Newfound-

laud ptarmigan, Lagopus hnjopun AUeni, and 2 specimens of Welch's i)tarmigau,

Lagopus ivelchi (26901, 26902).
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Hasbrofck, E. M. (U. S. National Museum). Suake {Lanqjropcltis rhomhoniaciilaiHs)

froui Bethesda I'aik, Md. (26357) ; 2 specimens of i\jmg-tiqmTre\, Scitiroptents

voluccUa (26925); specimen of Henslow's sparrow, Jminodranuis Henslow'ufvoin.

the vicinity of Wasliiugton, D. C. (27090).

Hassall, Albert. (See under Department of Agriculture.)

Haupt, Prof. Paul. (See uuder Johus Hopkins University.)

Hawkins, Andrew. (See under Dr. W. T. Owsley.)

Hawkins, A. P. (New York City). English guitar and lyre-guitar. 26512. Pur-

chased for World's Columbian Exposition.

Hay, W. p. (Washington, D. C). Salamander {HemidacfyUxm seutatum) from

Mount Vernon, Virginia (26314; large conglomeration of clay-cells of the mud-

wasp {Pelopaus cemeiildrliis) (26447); alcoholic specimens of Canibanis jicUiicidiis

from ShilohCave, Indiana, and Cambanis pcUucidas Testii (types) from Maytield's

Cave, Indiana (26992).

Haynes, J. E. (Newark, N. J.). Photographs of ''Early Settlers Monument"
erected by the city of Newark in 1889, in memory (jf the tirst settlers of the

town in 1666. 26971.

Haywood, Howard (Raleigh, N. C). Stone implements. 26653.

Hazen, John McLean (Washington, D. C). Military uuilorm, epaulettes, shoul-

der-straps, sash, field-glasses, and headquarters dag, used by Gen. Hazen; also

captured Confederate flags. Deposit. 26913.

Heard, Augustine (U. S. Legation, Seoul, Korea). Twelve musical instruments

from Korea. 26255.*

Heliotype Printing Company (Boston, Mass.). Photolithograph. 26714.

Hemphill, Henry (San Diego, Cal.). Cuttlehsh. with two extra specimens of the

endostyle. 26914.

Hensuall, Dr. (See under U. S. Fish Commission.)

Henshaw, H. W. (Witch Creek, Cal.). Collection of reptiles and batrachiaus,

scorpions and hair-worms (26995); herbarium specimens (27006); stone imi)le-

ment found near Santa Ysabel (27008j; rattlesnake, lizards, and a spider

(27049); reptiles (27076); nest of Myiarchns cinerascens iovin.&{\ in a stump of a

tree (27120) ; 8 reptiles, 1 specimen each of Vespertilio nitidns and Vtspenigo

hes2)crtts (27137). (See under Smithsonian Institution. Bureau of Ethnology.)

Heroux, a. a. (Lawrence, Mass.). Jacobin pigeon. 26847.

Hewlett, S. G. (Eastbourne, Sussex, England). Collection of rude chipjied Hint

implements, worked flakes, scrapers, cores, hammer-stones, broken polished

hatchets (retouched), i)ieces of calcined flint from plowed lands near Brachy

Head, South Downs, Sussex, England, also a scraper made of ox-hoof with edge

of iron. Exchange. 26537.

Herrera, Prof. A. L. (Mexico, Mexico). Two eggs of I'lpilofascus. 26.542.

Hill, Dr. W. Scott (Augusta, Me.). Ten fragments of i)ottery from an Indian flre-

place in the vicinity of Augusta. 26076.

Hillebrand, Dr. W. F. (See under Interior Department. U. S. Geological Sur-

vey.)

Hitchcock, Frank H. (Department of Agriculture). Two eggs of Accipiifr velox

from Sandy Spring, Md. (26166); 2 skins of fox-sparrow, Passerella iliaca

(26832); nest and 3 eggs of yellow-throated vireo from Medford, Mass. (27009).

Hitchcock, Romyn (Washington, D. C). Fourteen si)ectographic photographs

made by Mr. Schumann, of Leipzig, Germany, in 1888, with a rough descriptive

memorandum of each ('26-501) ; a*olian dust collected from a house in Tien-Tsin,

China, after a dust-storm (26509); clays and ]>aint ores from Pennsylvania

(27118).

* These objects were juirchased by Mr. Heard for the National Museum at the

request of the Secretary of the Smithsonian Institution.
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HOASE, Hugh p. (National Military Home, Ohio). Tobacco liawk-motli, I'rofojiarce

celeits Hub. 26030.

Hodge, F. Webb (Bureau of Ethnology). Eleven arrows of tlie Pima Indians of

southern Arizona. 26535.

Hodge, H. G. (York, 111.). Chrysalis of milk-weed butterfly, Dunais plexippus

(26065) ; larva of walnut-moth, Citheronia regalis (26142).

Hoffman, Dr. W. J. (Bureau of Ethnology). Eleven decorations and medals con-

sisting of the Order of the Crown of Steel, of Arancanea; Royal Order of Melu-

sine; Order of Nicahu-et-Iftikhar, of Tunis; Order of the Liberator, of Vene-

zuela; Royal Order of the Crown, of Prussia; Order of the Zaehriugen Lion, of

Baden; Ancient and Illustrious order of St. James, of Portugal; Great Golden

Medal of Merit for Science and Art, Austro-Hungary ; Royal Norwegian Golden

Medal of Merit, with crown, Norway; Royal Ludwig Medal for Science and Art,

Bavaria; and Military Medal of Merit for service as Surgeon in Franco-Prussian

War. Deposit. 26982.

HoLi.is, Fred S. (Boston, Mass.). Quartzite bowlder from Deerfield River Valley.

26058.

H©LLis. George F. (See under H. C. Moore.

)

Holm, Theodor (Department of Agriculture). Soft-shelled turtle from Eustis, Fla.

26811. (See under U. S. Fish Commission.)

Holt, H. R. R (Takoma Park). Great Dane hound {Canis familiaris). 26741.

Holzner, Frank X. (See under Smithsonian Institution. U. S. National Museum
and Dr. E. A. Mearns.)

Hook, Fridolf ( Vladivostock, Russia) ; through .T. Lyall. acting IT. S. consul, Singa-

pore. Stone implements, fragments of pottery, shells, and other objects from

Vladivostock. 27089.

Hoppixg, Ralph (Keweah, Cal.) Ten specimens of coleoptera (26029); specimens

of Californian coleoptera, representing 65 species (26193) : Californian coleoptera,

representing 47 species (27028).

HouRSTOx, .Joseph (Cumberland House, Saskatchewan, Canada). Green garnet.

26057.

Hough, W.\lter (U. S. National Museum). Four chromolithographic posters of

the Madrid Columbian Exposition. 26999. (See under Smithsonian Institution.

U. S. National Museum.)

How.-vRD, L. 0. (See under .J. B. Lembert.)

Howell, E. E. (Washington, D. C). Minerals and other geological material

,
(exchange) (26127); cleaned skeleton of striped bass, 18 inches long (pur-

chased for World's Columbian Exposition) (26265); 14 specimens of minerals

from various localities, consisting of rutile, harmotome, chalcopyrite, marca-

site, massive rutile, chrysolite, hyalite, and anhydrite (exchange) (26.529);

specimen of pink tourmaline in lepidolite from San Diego, Cal. (exchange)

(26713); 48 specimens of minerals from various localities (purchased for World's

Columbian Exposition) (26827); specimen of rubellite in lepidolite from San
Diego County, Cal. (gift) (26828); slab of glacial polislied limestone from

Rochester, N. Y, (purchased for World's Columbian Exposition) (26938).

Hubbard, Mrs. H. G. (Detroit, Mich.). Seventy-two specimens, representing 30

species of coleoptera illustrating the saline fauna of Great Salt Lake. 26032.

Hubbard, L. L. (Cambridge, Mass.). Five specimens of noseliteand haiiyuite from

Prussia. 26390.

Hunter, Mrs. Lida (Dayton, Ohio.). Four specimens of fungus-beetle, BoJetophagns

cornutus Fab. 26140.

HuRTER. Julius (St. Louis, Mo.). Rattlesnake (26049); 12 specimens of Unios from
Missouri, 2 turtles from Missouri, and a salamander from Alabama (26394).

Exchange.
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HUTTOX, F. W. (Seo under Canterbury Museum.)
ICLESTitOM, L. J. (Sunnemo, Wermland, Sweden), tlirou,u;h Prof. F. W. Clarke.

Specimen of friedelite. 26431.

Illinois axd Mississippi Caxal Compaxy (Moliue, lll.j, tlirough C W. Vinton.

Spade witli which the finst earth was thrown in the construction of tin- Illinois

and Mississippi Canal. 27150.

Imperial AcsTRiAX Mu.seum (Vienna, Austria), through J)r. F. Brauer. Types of

98 species of European Muscichr. illustrating Kraner and Bergenstainm's <lassi-

tication. Exchange. 27104.

Indian Museum (Calcutta, India), through A. Alcock. Alcoholic specimens of deep-

sea fishes from the Bay of Bengal and Andaman Sea (exchange) (26671);

through J Wood Mason, superintendent, specimen of domestic yak {llo-s tjynn-

niens), from Kalinpong, India (purchased for World's Columbian Exposition)

(26887).

Ingrah.-vm, D. p. (EIniira,N. Y.). Three skins of American llamiugo, I'hwnicopterHs

ruber, from the Bahama Islands. Purchase. 26269.

Interior Depahtmkxt:
From J. J. Noah : Original printed copy of the Ordinance of the Board of Treasury,

dated April 16, 1787, signed by Samuel Osgood and Walter Lexington, appoint-

ing five commissioners "for stating the accounts" of the several Slates against

the United States for moneys due on account of the Revolutionary war (26672).

U. S. Indian Office. From Dr. Z. T. Daniel (Cheyenne River Agency, S. Dak.

;

Blackfeet Agency, Piegan, Mont.; Keshena, Green Bay Agency, Wis.; Pine

Ridge Agency, S. Dak.), through Prof. O. T. Mason: Rattlesnake (26048) ; stone

pipe made by "Petrified," a Piegan Indian woman; primitive skin-scraper of

polished elk-horn, also made by a Piegan squaw, and a shell ornament worn by

braves of the same tribe (26282) ; medicine-pouch of a Blackfeet Indian (26349)

;

small leaf-shaped implement found on Wolf River, Wisccmsin (26470); 6 brass

bracelets obtained from an old burial-mound of the Blackfeet Indians (26750);

catlinite napkin-ring and 2 marbles of catlinite made by the Sioux Indians

(26797) ;
quirt held by Keokuk iu his treaty with Gen. Scott, at Fort Armstrong,

111., September 21, 1832 (27064); fruit-picker (27124); wooden pipe (27142).

From Charles H. Thompson (special agent Indian Service), through Hon. .John

Noble, Secretary : Ghost-shirt taken from a ghost-dancer, and a gun also obtained

from a participant iu the Custer massacre (26235).

U. S. Geolofjical Survey. Minerals from Colorado, collected by Prof. S. L. Pentield

(25894); 150 specimens of Oriskany fossils from Schriver's Hill, Cumberland,

Md., collected by C. D. Walcott (25945); specimen of babingtonite from Buck-

land, Mass., collected by B. K. Emerson (25986); 2 specimens of powellite from

Seven Devils Mines, western Idaho, collected by Dr. W. H. Melville (26088) ;
pho-

tograi)h of the Monticellite locality at Magnet Cove, Ark., collected by Dr. W. P.

Jenney (26146) ; 39 mounted photographs taken by Prof. I. C. Russell, during

his work iu the State of Washington under the auspices of the Survey (26204)

;

3 specimens of diaspore and 1 specimen of corundum in emery, collected in

Chester, Mass. (26280); specimen of mixed iron sulphates from near Las Vegas,

N. Mex., collected by Dr. W. F. Hillebrand (26435); specimen of Hint from the

chalk-bedsnear Austin, Tex., collected by Dr. J. S. Diller (26137); 31 specimens

of ptilolite from near Silver Cliff, Custer County, Colo., 28 specimens of crys-

tallized al unite and 23 specimens of crystallized diaspore from the Rosita Hills,

Custer County, Colo., collected by Whitman Cross (26456); specimen of amesite

with diaspore in emery, specimen of diaspore with corundophilite, specimen of

margarite, large crystal of ilmenite, from Chester, Mass. ; 4 specimens of cerite

from Bastniis, Sweden; 3 specimens of warwickite in calcite from Edenville,

Orange County, N. Y.. collected by Prof. F. W. Clarke (26190); gold in mala-

chite from Peacock Mine, Seven Devils district, Idaho, collected l»y Dr. W. H.
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Melville (26584); 17 photograplis, (26i)16) ; large collection, consisting of 34

specimens of Jurassic invertebrates, representing 4 species, from Wyoming and
California, and 5,358 specimens, representing 56 species, of cretaceous inverte-

brates from the Western States and Territories (27094).

Througli Prof. F. W. Clarke : One specimen, consisting of 54 pebbles, of josephiuite

(original material), from Josephine and Jackson counties, Oreg. (26016); 9

specimens of minerals from various localities, consisting of xenotime, ulexite,

gummite, uraniniite altering to gummite, cyrtolite, stalagmite marble, stibi-

conite, topaz, and fergusouite (26436) ; monozite from Xortli Carolina (26587).

Through William H. Dall: Fossil mammalian bones from the Miocene formation of

^Maryland and Virginia, collected by Frank IJurns (26119).

Through C. D. Walcott: One hundred specimens of Lower Devonian corals from
Genesee County, N. Y. (25891).

Intekxational Boundary Commission. (Sec under Smithsonian Institution.

U. S. National Museum.)

Intram, Robeut (Chenowith, Wash.). Specimen of gordius. 26648.

Jackman, J. V. (Marlboro, Mass.). Four specimens of green talc on steatite.

26432.

James, J. F. (Department of Agriculture). Barnacles and bryozoans from Asbury
Park, N.J. 26:o81.

Jakvis, J. F. (Washington, D. C). Four stereoscopic views of the Giant's Cause-

way, coast of Ireland. 26894.

Jenney, Dr. W.'P. (See under Interior Department. U. S. Geological Survey.)

Jennings, F. H. (Washington, D. C). Bottie of Chinese medicine in original pack-

age. 26492.

Johns Hopkins Univeusity (Baltimore. Md.), through Dr. D. C. Oilman, juesident;

cast of the Chaldean Flood Tablet, as reconstructed by Prof. Paul Haupt (gift)

27146.

Johnson, Prof. E. H. (Chester, Pa.). Two albums of Amei'ican celebrities. Deposit.

26218.

Johnson, H. L. (Louisville, Ky.). Collection of 249 archiBological objects, consist-

ing of leaf shaped implements, perforators, scrapers, worked flakes, arrow and
spear-heads, fragments of pottery (26285) ; collection of rude stone implements,

flakes, and chips from an Indian workshop in Stewart County, Tenn. (26392).

Exchange.

Johnson, J. H. S. (Kent, Wash.). Specimen of I'apilio zolicaon. 26158.

Johnson, Judge L. C. (U. S. Geological Survey). Pitted stone found in Prentiss

County, Miss. 26253.

Johnson, Paul J. (Globe, Ariz.). Specimen of /'erec/a WyUjhiii. 25978.

Johnston, F. B. (Washington, D. C. ). Twenty-six photogra[>hs, representing views

in and aljout Manimotli Cave, Ky. Purchased for the World's Columbian Expo-
sition. 26130.

Johnston, Mrs. William Preston (New Orleans, La.). Baskets made by the Choc-

taw Indians of Black Bay, near Bay St. Louis, Miss, (gift) (26362); 14 baskets

obtained from the Attacapas Indians of southern Louisiana (exchange) (26698).

Johnston-La'vis, H. J. (Naples, Italy). Marialite from near Naples (gift) (26055);

67 photographs, representing views of south Italian and Icelandic volcanoes

(purchased for the World's Columbian Exposition) (26132).

Jones, J.J. (Department of the Interior). Eight jdiotographs of famous English

inventors. Exchange. 26568.

Jones, J. T. (Washington, D. C). Specimen of Baltimore oriole, litems galbula.

26313.

Jones, Dr. L. C. (Melrose, Mass.). Five birds' skins, representing 4 species, consist-

ing of green heron, Butorides virescens; pectoral sandpiper, Tringa maculata; red

phalaropes, Criimophilus fuHcarius, common tern, Strrna hirnndo. 26641.
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Jordan, Dr. D. S. (Palo Alto, Cal.)- Two type specimens of Salmo mijl-'iss aqiia-honita

from California, and type specimens of Salmo kamloops from Kamlooii Lake,

British Columbia (26379) ; type specimens of Couesius Grecni and PoUachius ehal-

cogrammus (wall-eyed variety) (26985). (See under U. S. Fisb Commission.)

JOUY, P. L. (U. S. National Museum). Two liundred obsidian flakes or knives from
Jalisco, Mexico. 27143. (See under Smithsonian Institution. U. S. National

Museum.)
Kali)ENBej{(; Company, F. J. (New York City). Collection of objects illustrating

the utilization of pearl, ivory, and horn (purchased for World's Columbian
Exposition) (26772 and 26773) ;

pearl-shell cut to illustrate its mamafacture into

buttons (gift) (26862).

Kaldenkerc;, F. R. (New York City). Whale and walrus tusks, with Japanese and
Chinese carvings (purchased for World's Columbian Exposition). 26770.

Kayser, William (Wapakoneta, Ohio). Insects, representing 35 species. 26377.

Keam, Thomas V. (Keams Canon, Ariz.), through W. J. McGee. Collection of fossil

bones, collected by Mr. Keam in Arizona. 27072.

Keely, Thomas (Washington, D. C). Living bat. 26622.

Keith, John (San .lose, Costa Rica), through Lieut. George P. Scriven, U. S. Army.
(!!ollection of beetles, representing 70 species of coleoptera from Central Amer-
ica. 26731.

Keller, F. (Philadelphia, Pa.). Arabic mosque lamp and Moorish candlestick.

Purchase. 25911.

Kellogg, W^. A. (Norwalk, Conn.). G. A. R. badge of Buckingham Post No. 12, rep-

resenting the oyster industry, twenty-sixth National Encampment at Washing-
ton. 26229.

Kemp, Prof. J. F. (Columbia College, New York City). Specimens of eruptive rocks

from New Jersey, New York, and Massachusetts. 26378.

Kempton, C. W. (Ore Blanco, Ariz.). Beetle {Strategus jullanns Burm.). 26287.

Kenvon, F. C. (Lincoln, Nebr.). Seven species of myriopods. 27005.

Keppel, F. & Co. (New York City). Etching by Samuel Coleman (26729) ; soft-

ground etching by ''old Crome " (26896). Purchased for World's Columbian

Exposition.

Kerr, M. B. (New York City). Specimen of crested grasshopper, Tropidacris dux,

from Panama. 26583.

Kerr, Walter C. (New Brighton, N. Y.). Sponge from South Beach, Staten Island.

26949.

Kershaw, C. E. (Holmesville, Miss.)- Indian bead, found in a field near Holmesville.

25898.

Keyer, W. D. (Sprinfield, Mass.). G. A. R. badge of E. K. Wilcox Post No. 16,

twenty-sixth National Encampment at Washington. 26231.

KiLUORNE, Dr.F. L. S<>e under Department of Agriculture.

KiMBER. Joseph F. (Williarasport, Md.). Two specimens of lunar-moth. Actios Juna.

26006.

Kimmel & VoiGT (New York City). Collection of electrotypes, matrices, and
proofs to illustrate the electrotypyiug and printing of etchings, aquatints, etc.

Piirchased for the World's Columbian Exiiosition. 269.52.

KiNCAiD, Trevor (Olympia, Wash.). One hundred and twenty-one species of North

American inseds (mostly coleoptera). 25967.

King, Dr. G. (See under Calcutta Botanic Garden.)

Kingsbury, C. H. (Allen, Ind. T.). Fossil tooth of mastodon, dug out of a Itank near

Allen. 26107.

Kinney, Mr.s, L. C. (Washington, D.C.). Ten pictures belonging to the " Catliu Col-

lection." Deposit. 27051.

Kirhy & Smith (Passaic, N. J.). Pair of Langshau fowls. Presented for World's

Columbian Exposition. 26676.
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K, K. HoFMUSEUM (Vienna, Austria), through Dr. A. Brezina, curator. Fifty speci-

mena of minerals from various European localities. Exchange. 26488.

Kloeber, Charles E. (Washington, D. C). Quartz crystal from Crystal Moun-
tain near Hot Springs, Ark., and a specimen of mangauopectolite from Magnet
Cove, Ark. 26575.

Knight, W. C. (Laramie, Wyo.). Two specimens of rough arrow-i>oiuts, found on

the west shore of Cooper Lake, Albany County (26844); 5 rude chipi>ed imple-

ments (27055).

Koch, F. W. (Twin Oaks, Cal.). Red rattlesnake. Purchased for World's Colum-

bian Exposition. 26163.

Koch, Capt. (See under Dr. D. B. Northrup.)

KoEHLER, S. R. (U. S. National Museum). Forty-eight prints (lent for exhibition at

World's Columbian Exposition) (26721) (returned); 21 specimens illustrating

the etching processes (lent for World's Columbian Exposition) (26026) ; 3 speci-

mens illustrating methods of color-printing (27070).

Kohl, Henry (Boston, Mass.). Photochromo-lithograph "Japanese Girl," after R.

Blum, proof. Lent for World's Columbian Exposition. 26719. (Returned,)

Kraxtz, Dr. (Bonn, Prussia), through F. W. Crosby. Basaltic column. Purchased

for World's Columbian Exposition. 26921.

KuEHLiNG, J. H. (Washington, D. C). Two specimens of hog-nose snake (25974);

2 snakes from Mount Veruou, Va. (26279); 2 flying-squirrels, in Hesh (26384);

snake (Diadophis jjinictatus) (26691).

KuLLE, i^LBERT ( Was'hiugtou, D. C). Two turtles. 27032.

KuNZ, George F. (New York City). Fifty brass eikons, 2 priests' robes, altar-

covers, 2 silver ceremonial objects, gilded jar, glass jeweled crown, 6 wooden
eikons, and embroidered insignia of an altar-boy (purchase) (25900) ; 2 etchings

of meteoric iron from Glorieta Mountain, Santa Fe> County, N. Mex., showing
widmanstiitten figures, one prinled«direct and the other from a copper electro-

type (gift) (26143); 4 samples of platinum and platinum gravels from the

Demidolf estate, Perm, Ural Mountains, European Russia (gift) (26617). (See

under Smithsonian Institution. Bureau of Ethnology ; and J. L. Story).

Lacoe, R. D. (Pittston, Pa.). Paleozoic plants (26102, 26965 ^).

Lamb, T. F. (Portland, Me.). Photograph of a tourmaline crystal in quartz from
Auburn. 26147.

Lamborx, Dr. R. H. (Washington, D. C). One-dollar gold coin, 27 G (A. Bechtler,

Carolina gold) ; one-dollar gold coin, 30 G (C. Bechtler, Carolina gold); five-

dollar gold coin, 128 G (C. Bechtler, Georgia gold). Deposit for World's Colum-
bian Exposition. 26935.

LamparI), Henry (Montreal, Canada). Rocks from near Montreal, and 8 specimens

of calcite from the same locality. 26363.

Lander, W. Tertsh (Williamston, S. C). Specimen of tuckahoe, or Indian bread.

26589.

Lane, Mert (Waynesville, Mo.). Spider {Aryiope rtparia), with egg-cocoon (26308) ;.

specimen of Lycosa sp. (26458).

Langdale, J. W. (Washington, D. C). Native sulphate of iron (gift) (26383);

stalactitic calcite and aragonite from Weyer's,Cave, Virginia (exchange) (26733)

;

concretions from Lamond Station, Metropolitan Branch, Baltimoi'e and Ohio

Railroad (gift) (27116).

Langshaw, J. P. (Lawrence, Mass.). Two cocoons of cecropia-moth, and 9 cocoons

of promethea-moth. 26825.

Lan8inger,'W. H. (Littietown, Pa.). Royal walnut-moth, Citheronia regalis. 26005.

* These two seudings form the second and third installments of a large collection

of selected paleozoic plants presented by Mr. Lacoe.

H. Mis. 184, pt. 2 10
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LAXo, A.BKUT (Madison, Minn.). Nineteen specimens, representing 12 species of

birds' skins, from Minnesota and Oregon. Exchange -6oo^^__

LANTinEn,L. A. (New York City). French liarp. Purchase. 2fooo.

iAKXER .ToHNQ.(U. S. Burean of Engraving and Printmg. Washington). Coot

^.^TrT^O^S^n,^, ^- C). Arrow-head of a^-t. ...stal. 25981.

Li:;:^ox;rS E. Asenre(Allier), France. Dried plants irom the xnter.or of

from Brownsville, lex. 2/011.
„,, , t *• .i . rift f..r World's

Lattin, Lount (Staatsl.nrg, N. Y.). Pair of hlack Java lo.l... ..Ht for

EA.S;::;t::;o?^^i^^.^-.Mass.
O.A.K.hadge,.epartmentofMassa.

I...:^:::; ^o.^. S. ^.h commission, -1^-o^gicja ol^ts ohtained .om

.raves and throngh other sources in southeastern Alaska. - <
10b.

Tfighton J F. (See under Ozark Onyx Company.)
f r lin.

LrMB^Kx/j B. (Yosemite, Cal.), through L. O. Howard. Two specimens of CoUas

Jk'hrii. 26051.
, .^ . „„,_-.

Av AT (^ rAHeutowu Pa.). Blue-tailed turbit pigeon. 204/ /.

SS. I'slwt-f'Cr; , All.). Tn,ioa. .peci^eu of Car,o„ DiaUo n.e.eo.,,..

Levv'l'e. (Phila,Wl,h,.,. Pa.). l>an„,l>let entitle,. "A „e«- rl.oto-I.taslio Pro-

I,Kv:nrj."5n.rHa., .ta„..o,„, Co„.a„.i.o,.,e. :n„.i.a.ea Kota...

Deposit. 26953.
, . 7 a\ oTm^

L^x^^Sx^ Hot' Swte'U-^^^^ ^- O; through Dr. I eonhaj^

"II ne^rTwo specimens of Helgrammites (larvae of Con,Ulus conu.ius) 2622o

LixcolxXm. (New York City). Fossil teeth of 0.,jrMna hu.iala and CarcMrodon

megalodun. 26591.
t^ r- ^ thvnu<Th Prof O. T. Mason. Spider

LiXTLE, Dr. J. W. (Washington, D. C), thiougli 1 rol. _.

i^I'^i'--^-;:''^^''^'^;^^^
C.1) Eg^ of Nelson's ptarmigan from Una-

LixxLEJOHN, Chase (Redwood Citj ,
Oai.). J^g„ o

lashka Island, Alaska. New to the collection 263o..

roaTe:^^^-=nvr:rr;r,: ^sroeU ee.™....,.,. >,,.<.o.,.

Jordan and i^assowa er«Y/7nf?e(. 26b<8.
rti„ts human le^ and

illustrating Aiuo life. Purchase. 2d889.

L™Sprof'-r«.''(£o.^'".: Ha.ai.... I.a.„U. V.„..a„ie .aatetia. ,.03:..

26611). Purchased for World's Columbian Exposition.

McAsxRO,H.T. (See under Mrs. B.F.Poston.)
„. virHniv '>678'>

McCoNNEr.L, ALBERT E. (Washington, D. C). Snakes from \ ugnua. -6/8-
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McCoRMicK, L. M. (Smitlisouiau Institutiou). Specimens of Kecturus maculatus
from Lake Erie (26709)j mouuted specimeusof Mexican crossbill, Loxia curviros-
tra Stricklandi. from Omaha, Xebr., (26878). Exchange. (See under C. A.
"Whitney.)

McDON.4LD, A. F. (Wiiul Cave. S. Dak.). Stalactitic and stalagmitic material. Pur-
chased for World's Columbian Exposition. 26969.

McDoxALD, Col. Marshall. (See under U. S. Fish Commission.)
McFarlaxd, R. (Cumberland House, Hudson's Bay Company, Canada). Two albino

minks (Putoriii.s risou). 26380.

McGee, W. J. (See under Thomas Y. Keam.)
McGnnio, J. D. (Ellicott City, Md.). Apparatus ior the manufacture of stone imple-

ments. 26504.

McIlhexxy, E. A. (Avery, La.). Set of eggs of bobolink from southern Louisiana.
(This gift is exceedingly interesting on account of the locality, extending the
breeding range of this species much farther south than had been previously
known.) 26683.

McMuRLY, Mrs. Helex (Oneonta, N. Y.), through Rev. J. Owen Dorsey. Specimen
of Pj-o^eHS from Germany. Deposit. 25885.

Macfarland, Miss Alice rU. S. National Museum). House-sparrow {Passer ilomesii-
cits), in the flesh. 26318.

Mager, Miss Erxestixe (St. Boniface, Manitoba, Canada), through Dr. Cyrus
Thomas. Temperance medal. 26160.

Manx, Rev. Albert (Newark, N. J.). Microscopic slides of diatoms. 26516.
Manx, Miss E. (Washington, D. C). Collection of portraits of eminent men.

26595.

Mapel, H. B. (Columbus Grove, Ohio^. Small leaf-shaped implements found en
cache near Columbus Grove. 26765.

Marion Phosphate Compaxy (Dunuellon, Fla). lo-moth {Hyperchiria io). 26083.
Marsh, C. D. (through C. T. Simpson, U. S. National Museum). Slides of fresh-water

crustacean8,from Wisconsin. 27088.

Marsh, Charles H. (Dulzura, Cal.}. Specimen of Western bat, Vesperugo liesjierus,

specimens of dusky-footed woodrats, Xeoiomaftiscipes, and 2 bats (25941, 26335)
(purchased for World's Columbian Exposition), specimen of brown bat, Ves-
pei-tilio (?) nitidus, specimen of Adelomicterus fuscus, and skin of bat (25942
25 143, 26117) (jnirchase).

Marshall, George (Smithsonian Institution). Two specimens of Sciurus Inidsonius
(25932); 2 specimens of hoary bat, Afahiplia cinerea, and a specimen of shrew
{Blarma hrevicauda) from Laurel, Maryland (26336); 2 specimens of shrew
(26397)

;
specimen of pine-mouse, Arvicola pinetonan (26444); shrew {Sorex ^p.),

and red squirrel, Scinrns hudsonitis (26517).
Marshall, Hexry (Washington, D. C). Birds' skins, representing 4 species from

Laurel, Maryland (25944) j American goldfinch, Sjnniis Mstis (25961).
Marx, Dr. George (Department of Agriculture). Gossamer spider-web from

Florida. 26769.

Masox, H. D. & Soxs (Fabius, N. Y.). Golden Wyandotte fowl and hen ('?6846

26980).

Mason, J. T. (Jalapa, Mexico), through Prof. C. V. Riley. Two hundred and eighty-
eight specimens of coleoptera, 3 specimens of hemiptera, and 5 specimens of
orthoptera. 26948.

Mason, J. Wood. (See under Indian Museum.)
Mason, Prof. O. T. (U. S. National Museum). Specimen of emperor-moth Eacles

imjjeriaJis, from Mount Vernon, Ya. (25970); robber wasp, Spheeius speciosus,
and specimen of dog-day cicada, Cicada iibicen (26067). (See under Dr. Z T
Daniel, Dr. J. W. Little.)

Matthews, W. (Fort Wiugate, N. Mex.). Salamander (Amhlyxtoma tigrhtum). 26009.
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Maxwell, J. A. (Fulda, Minn.). Fragment of jiottery found on the shore of the

lake. 27060.

Mead, C. H. (Sayreville, N. J.). Small collection of fossils from the Potomac for-

mation (26047); fossil plants (26075, 26118, 26192, 26311). Exchange.

Mearxs, Dr. Edgar A., U. S. A. (International Bonndary Commission). The fol-

lowing collections have been obtained by Dr. Mcarns for the Mnsenm, while

engaged with the International Boundarj- Commission: Collection of mammal
skins, sknlls, rocks; 48 specimens, representing 38 species, of birds' skins from,

the Mexican bonndary (26022); 168 sp;'cimens, representing 53 species of birds

from New Mexico, 7 specimens of misiellaueons insects and myriapods, 4 eggs

of scaled partridge, 8 eggs of white-necked raven, nest and fragments of eggs

of the hepatic tanager, and a nest of the western wood pewee ; also nest of

Arkansas flycatcher from near the bonndary line between Mexico and the United

States, alcoholic specimens of fishes, reptiles, mollusks, mammal skins, sknlls,

boues, and horns (26371); through F. X. Holzner, fragments of pottery and

other objects of a similar character fonnd near cave-dwellings in the vicinity of

Camel Mountain, near El Paso, collected by Dr. Mearns and Mr. Holzner; frag-

ments of pottery, collection of birds' skins, fossil shells, ores and rocks, plants,

shells, birds' eggs, all collected as above stated (26499) ; stone implement " sinew

comb" from Mexican boundary line south of Bisbee, Ariz., 8 alcoholic specimens-

of insects, 261 specimens, representing 105 species of birds' skins, fishes, fossil

shells, fossil wood, alcoholic reptiles, rocks, shells, mammal skins, all obtained

irom the boundary line between ^Mexico and the United States and collected by
Dr. Mearns and Mr. Holzner (26608); 18 specimens, representing 12 species, of

birds' skins from Fort AVorth, alcoholic specimens of fishes and reptiles, and

collection of mammal skins and skulls (26689).

Meder, F. (New York City). Eleven x>riiit8 (26728); soft-ground etching, " Th(-

Passing Storm," by C. A. Yanderhoof (26838). Purchased for AYorld's Columbian
Exposition.

Melson, Henry (Crisfield, Md.). Piece of board Irom a house occupied by Kev.

Joshua Thomas at the time he preached to the British soldiers on Tangier Island,

in 1814. 26724.

Mellichamp, Dr. J. H. (liluffton, S. C), through Prof. C. Y. Riley. Tubes made by

crustaceans, from May Ili\er, South Carolina. 25897.

Melville, Dr. AY. H. (See under Interior Department, U. S. Geological Survey, and:

AVilliam Tate Taylor.)

Mengel, Levi AY. (Reading, Pa.). Set of eggs of king elder, So)iiat€ria sjjecfahilis,.

from North Greenland; 2 sets of eggs of uiglit hawk, Chordeiles viryiiiianus;-

set of eggs of sharp-shinned hawk, Accipifer relax, from Berks County, Pa.

Exchange. 26687.

Merck & Co (New York City), through Dr. D. AA'. Prentiss. Four-gramme speci-

men of pure Pilocarpine, Merck. 27019. (See under Dr. D. W. Prentiss.)

Meiikiam, Dr. C. Hart (Department of Agriculture). Cap worn by a squaw
belonging to the Montagnais tribe of Indians, and iron tomakawk-blade found in

the grave of an Indian belonging to the same tribe. 26441. (See under Depart-

ment of Agriculture.)

Meruill, George P. (U. S. National Museum). Fence-lizard, Sceloporus inididatus,.

and worm-snake Carphopltiops Heleiuv, from AA'^yandotte, Ind. (26176); onyx

marbles and rocks from Lower California, below San Quentin, and a sample

of fire-clay i'rom Elsinor, Cal.; tree-frog, Hyla re<iiUa and 8 sjiecimens of

niiscelhineous insects from the same locality (26319); specimens of cave-sala-

mander, Spelerpes maculicctudus, from Little A\\vandott Cave, Ind. (26423).*

(See under Prof. AA\ O. Crosby, AA^ H. Evans & Son, H. C. Ganter, Sal Mountain

Asbestus Company, Smithsonian Institution, U. S. National Museum.)

This species, only recently described, is yet quite rare.
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JVIerrill, H. C. (Auburu, Me.)- Glacial views. ExcLaDge. For World's Colnm-
bian I'^xpositiou. 26487.

3IE1JRILL, Dr. James C, U. S. A. (Surgeon-General's office). Wing of soia rail, Por-

zaiia Carolina, from Fort Cauby, Wash. 26666.

JMehhill, L. H. (AgTicultnral Experiment Station, Orono, Me.). Negatives of gla-

cial views (deposit), and photographs representing the same objects (exchange).

26387.

Merhill, Hon. S. (See nnder Calcutta Botanic Garden.)

Mertz, Frank C. (Weissport, Pa.). Arrow-heads from Carbon County. 26696.

Messikommer, H. (Zurich, Switzerland). Bronze helmet from Greece. 26428.

JVIeyer, Abraham (Logan House, Pa.). Views of "'Signal stations'' in use during

the war of 1861-1865. 26778.

3IICHEI.I Brothers (Berlin, Germany). Casts of Greek and Roman antiquities.

Purchased of "World's Columbian Exposition. 26651.

MiDDLETON, Prof. J. Henry (Director, Fitzwilliam Museum, Cambridge, England).

Photographs of a Phrenician altar. 26164.

Miller, Charles, Jr. (Grand Rapids, Mich.). Travertine (26791); jasperized wood
from Woodruff, Ariz. (27025).

Miller, H. D. (Plainville, Conn.). Arch.Tpological objects, consisting of rude chipped

implements, worked flint flakes, scrapers, perforators, arrow and spear-heads, and
fragments of potstone vessels. 26043.

Miller, Thomas (Heron Lake, Minn.). Twenty-one sets of eggs of Franklin's

gull (.58 specimens). 27095.

Miller, W. (Grand Rapids, Mich.). Iron ring, coin, button, sleigh-bell, and some
hand-forged nails found on the camping-ground opposite Queeustowu Heights,

where the Americans were encamped prior to the battle of 1814. 26810.

Miles, H. E. (Racine, Wis.). Photcgraph of a basket-carrying frame used by the

Mojave Indians of Arizona. 26572.

MiLLis, S. B. (Lockport, X. Y.). Large arrow-head from Orleans County. 26751.

Miner, S. O. (Brattleboro, Vt.), through Robert Ridgway. Pair of silver-spangled

Hamburg fowls (2G565) ; feathers of silver-spangled Hamburg fowl (26668).

MxNOT, James (Concord, N. H.). Badge of G. A. R., Department of New Hamp-
shire. 26248.

Mitchell, J. D. (Victoria, Tex.). Uniouidse from Texas (26081) ; shells and marine

invertebrates (26114); through W. H. Dall, 2 dry specimens of crabs (Sesarma

cinerea and PefroJisthis armaius) (26414) ; shells and other similar specimens

(26959).

Mohrman, J. H. (Talmage, Nebr.). Chrysalis of morning-cloak butterfly, Vanessa

antiopa. 26224.

MoNCKTON, Sir JohnB. (See under Smithsonian Institution.)

MoxT.A,NDON, Prof. A. L. (Bucharest, Roumauia), through Prof. C. V. Riley. Alco-

holic specimen of bat, land shells, 26 specimens of reptiles and batrachians,

including a fine series of Molge 3lontandoni, a salamander recently described and

named in honor of the donor, collection of insects consisting of 2,200 specimens

of heteroptera, 110 specimens of homoptera, and 22 specimens of European
coleoptera. 2.5994.

Montane, Dr. Luis (Havana, Cuba), through W. Hallett Phillips. Photographs

of stone implements and carvings, fragments of pottery and human skulls, and
12 plates, the originals of which were collected by Dr. Montane near Cape Maisi,

Island of Cuba. 26934.

Montgomery, Prof. Henry (Salt Lake City, Ftah). Photographs representing

views in Utah. 26927.

MoONEY, James. (See under Smithsonian Institution. Bnreau of Ethnology; and
Rev. H. N. Voth.)

MooRE, Clarence B. (Philadelphia, Pa.). Arch;eological objects, consisting of
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fragments of biimau aud other lioiies found iu excavating a shell-heap on

Kitchen's Creek, Florida, fragments of iiottery iVom shell-deposits in Volusia

aud Lake counties, and pieces of painted pottery from a sand burial-mouml

near Volusia. 26520.

Moore, H. C. (Cape Town, South Africa), through George F. Hollis, U. S. consul at

Cape Town. Valuable collection of skins, skulls, aud horns of antelopes and

other large mammals, collected by the donor in South and South Central Africa.

2(5704.

MOORK, Prof. JosKPH (Eai-lham College, Richmond, lud.). Photograplis of bones

of Castoroides oliioensis. 26-1:20.

MoORK, W. S. (U. S. Navy). Sea lily. 26767.

MORAis, Rev. Dr. S. (Philadelphia, Pa.). Silver habdalah set. Lent for World's

Columbian Exposition. 26815.

MoR.XN, Peter (Philadelphia, Pa.). Plates, tracing, and three proofs to illustrate

the etching process. I'urchased for World's Columbian Exposition. 26837.

MORELAND, Walter (Washington, D. C). Specimens of silver gar, Ti/losnius

caribbaua, from Chesapeake Bay, with parasitic crustaceans found in its mouth.

26007.

MoR(tAN, Dr. Edwin L. (Washington, I). C). Large partlesch, obtained from the

Colispel Indians. 26808.

Moiu), Sir Antonio. (See under C. F. Guuther.)

Morris, Mrs. Mary B. (See under National Society of the Daughters of the Ameri-

can Revolution.)

Morris, William (Tucson, Ariz.). Specimen of ^lasena (^uail or i)artridge C^'z/r-

iovyx montezumo'). 26440.

MOSBY, Lieut. J. S. (See under William B. Cary).

MosiER, Cyrus A. (Seattle, Wash.). Head, wing, and tail of Clarke's crow or nut-

cracker {Picicorvus cohimbiainis). 26369.

Moss, William (Ashton-nnder-Lyue, England). Pliotographs showing anatomy of

mollusks. 26753.

MUNGEN, Theodore (Washington, D. C). Snake. 27029

Munich Academy' (Munich, Bavaria), through Prof P. Croth. Rocks and minerals.

Exchange. 26276.

Munson, M. S. (Velasco, Tex.). Gorgouians found on the Gulf coast near Velasco.

26645.

Museum of Fine Arts (Boston, Mass.). Lithographs, ''Portrait of a Lady," by

Kriehuber, and "Feeding the Birdies," by Lasalle after Breton. Lent for

World's Columbian Exposition. 26720. Returned.

National Museum of Costa Rica (San .Jose, Costa Rica), through George K.

Cherrie. Type specimen of a supposed new species of Zeledonia (Zehdoiiiti

insjyei-ata Cherrie), from the Volcande Irazn, Costa Rica (26087); type specimen

of Ci/pscloides Cherriei, a new species from the same locality (26262).

National Society of the Daughters of the American Revolution (Washing-

ton, D. C), through Mrs. Devercux and Mrs. Bulloch. Chinaware decorated iu

red and gold belonging to Mrs. Mary Bartelemy Morris, wife of Cajitaiu Daniel

Morris of the Revolutionary war. Deposit. 26993.

Neograph Publishing Company (Boston, Mass.). Collograph, ''The Burgomaster."

26737.

Neumoegen, B. (New York City). Specimens of Xyctemendd'. 26860.

Neville, W. R. (Houston, Tex.). Hermit-crab and shell. 26561.

Newhall, W. H. (See under The Grottos Comi)auy.)

Newlon, Dr. W. S. (Oswego, Kans.). Malachite in a partially decomposed granite,

from the Chickasaw Nation, iind favosites from the same locality. 25917.

Returned.

Newman & Sox (Washington, D. C.). Three caligraphs. 26113.
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Newton, Prof. H. A. (Yale University, New H.Tveii, Conn.). Meteorii; stone from
Winnebago Connty, Iowa. Purchased for the "World's Columbian Exposition.

26920.

Newtox, Wir.LiAM (Salt Lake City, Utah). Block tin from the Newton American
tin mines in Utah, and a lithograiihic stone from the Newton American litho-

graphic stone quarry. 27109.

New York Coin and Stamp Company (New York City). One hundred and sixty-

two medals commemorating events in the early history of the colonies and the

United States (purchased for World's Columbian Exposition) (2.5954); 9 gold

.and silver coins of the United States (purchase) (26366).

Noah, John M. (U. S. National Museum). Bremen silver coin (one grote), dated

1749. 26368. (See under Pelham and Lloyd.)

NoBLK, Hon. John W. (See under Interior Department. Iiulian Office, Charles H.
Thompson.)

Northam, Caroline M. (Philadelphia, Pa.), through Mrs. W. P. Logan. Pair of

earrings made from the Charter-oak of Hartford, Conn. 26743.

Northrup, Dr. D. B. (San Diego, Cal.). Silk-moth secured by Capt. Roch from

Cedros Island, Mexico. 26580.

NrTTALL, G. H. F. (Johns Hopkins Hospital, Baltimure, Md.). Birds' skins and
mounted birds from California and Mexico. 26877.

NUTTALL, Mrs. Zelia (Florence, Italy). Models of the yoke and pails used by Vene-

tian water-carriers. 26984.

Nye, AVillard, jr. (New Bedford, Mass.). Shells, flint flake, and fragments of pot-

tery from the surface of a mound on the Government reservation at Tampa, Fla.

26891.

Ober, F. a. (Washington, D. C). Carib stone implements (26798); collection

of Spanisli-American gold, silver, and copper coins (26799). Purchased for

World's Columbian Exposition.

Oppenhkimer, S., & Co. (New York City). Intestinal products and articles manu-
factured therefrom. 26774.

Orth, George S. (Pittsburg, Pa.). Birds' skins from Colorado. Exchange. 26661.

Osborne, ,J. W. (Washington, D. C). Electrotypes made by Jewett & Chandler's

wax process, plate ready for electrotyping by Blanch's process, electrotype made
by Mauch's process (26548) ; lithograph, " Christ among the Doctors,"' by Adolf

Menzel (26606).

Owen, H. S. (Washington, D. C). Rear-driving safety bicycle, and a woman's bicy-

cle. Deposit. 27018.

Owens, Prof. J. G. (See under Peabody Museum.)
Owsley, Mrs. W.T. (Glasgow, Ky.), through Dr. W^ T. Owsley. Humming-bird, in

the flesh. 2.5948.

Owsley, Dr. W. T. (Glasgow, Ky.). Rattlesnake captured near Mammoth Cave, Ky.,

by Andrew Hawkins of Glasgow .Function. 26071. (See under Mrs. W. T.

Owsley.)

OzARic Onyx Company (St. Louis. Mo.), through J. F. Leighton, president. Slab of

stalagmite. Purchased for World's Columbian Exposition. 26888.

Palmer, Dr. Edward (Washington, D. C). Collection of ethnological objects

obtained from the Coahuillos Indians, Lower California, and also from other

tribes (26324); specimens of crustaceans from Byron Hot Springs, Cal., and
geological material (26372); sample of paper made from Yucca fiJamentosa and
straw, from Golden, Colo. (26426). (See under Depai-tment of Agriculture.)

Palmer, Joseph (U. S. National Museum). Mink (Pw/oriHs tv"so«) (26072) ; Miocene
fossils from Papaw Hollow, near Leonardtown, Md., on St. Clement Bay (26103)

;

raccoon (Procijoti lotor), from Henrico County, Va., and 2 flying-squirrels, Sehiroj)-

tevns vohtcella (26326) ; chipmunk (ra))iias slrialuii), from Virginia (26329) ; ermine
(Fuioriu-s erminea), from Arlington, \a. (26331).
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Palmeh, William (U. 8. National Museum). Specimen of red bat, Atalapha novebo-

racoisis (26.330); red squirrel, Sciurus lindsonins, from Mount Vernon, Va.

(26337); 3 skins of hooded-warbler, Sylvatiia mitrafa, from Hanover County, Va,

(26433); meadow-mouse, Arvicola ripariu>i, and house-mouse, Mus rnuscidus

(26541); bird and snakes (26911); 2 specimens of llyiug-squirrel, Sciuropterns

(26923). (See under Smithsonian Institution, U. S. National Museum, and National

Zoological Park.)

Park, J. T. (Warner, Tenn.). Six specimens of purple and bronzed grackle, Quisca-

lus quiscula and Qniscalus ceneus, and hybrids from Tennessee. 26115,

Parry, Maggie (Carboudale, Pa.j. White spider {Misumena vatia Clark) belong-

ing to the family Thomisidie. 25890.

Pattek, F. B. (Valley Springs, Cal.). Set of eggs of killdeer (.E(iiaUfis vocifera).

26151.

Pattee, ()rs(1x (Jarbalo, Ivans.). liCech. 27075.

Patton, William H. (Hartford, Conn.). Wasp (Aslata moniand) representing a

species new to the collection, obtained bj^ Prof. A. Duges, of Mexico. 27037.

Pavlow, Prof. A. (Moscow University, Moscow, Russia). Fossils. Exchange.

26069.

Payn, Elias J. (Tres Piedras, N. Mex.). Bituminous coal from New Mexico. 26468.

Peabody MusEU.M (Cambridge, Mass.), through Prof. J. G. Owens. Two stuffed

lizards, 4 specimens of birds, 10 nests of Gymnostinojjs Montezumw, collected by
Mr. J. G. Owens while connected with the Peabody Museum Honduras expedi-

tion. 26025.

Peale, Dr. A. C. (U. S. Geological Survey). Photograiihs of oil portraits of

Charles Wilson Peale, Titian Ramsay Peale, Chief Justice Edward Shippen,

James Peale, Raphael Peale, and Dr. William Stoughtou. 26871.

Pearson, C. F. (Portland, Oreg.). Samples of wax (f) and specimens of coal

from Nehalem River, Tillamook County, Oreg. 26673.

Pechim, E. C. (See under The Grottos Company.)
Pelham & Lloyd (Washington, D. C). through John M.Noah. Soapstone from

Fairfax County, Va. 26033.

Pelton, C. a. (Middletown. Conn.). Photograph of gravestone of Dr. Joseph Bar-

ratt, botanist. 26842.

Penfield, Prof. S.L. (Yale College, New Haven, Conn.). Minerals from Branchville,

Conu. 26040. (See under Interior Department. U. S. Geological Survey.

)

Perry, Harry W. (New Orleans, La.). Alcoholic reptiles, mammals, and bats;

fishes consisting of Bafrachoides, Qucrimatia, Hcros, Citharichthys, Tetrodon, Ehyp-

ficiis, Symhr(i)ichHs, Carcharhiiiiis, and saw of Piistls pectbiaUts; beetles, spiders,

and crested grasshopper, crabs, specimen of OrflinJiciis zebra (26975) ; skull of

]>elican, mammal skins and skulls, hammock made oi bark, and bottle of hair-

oil made from palm; stone implement, alcoholic insects, rostrum of sawfish {Pris-

lis pectinati(s), and dried gorgonian from Honduras (27078).

Perry, R. S. (Piedmont, Ala.). Beauxite. 26735.

Perry, W. G. (See under Post-Office Department.)

Pesoa, Miss (Philadelphia, Pa.). Embroidered cloth (Spanish) used at the cere-

mony of circumcision. Deposited for World's Columbian Exposition. 26429. Re-

turned.

Peters, Mrs. S. D. (Washington, D. C). Common marmot (Hapalejacch us) {26in).

26630.

Pettigrew, J. A. (Chicago, 111.). Skin of manatee (Trichechus Jatirosiris) from

Florida. Purchased for World's Columbian JExposition. 26442.

Phillips, W. IIaliett (Washington, D. C). Aboriginal pii>es (one from North

Carolina and the other obtained from the Blackfeet Indians, Idaho) (lent for

World's Columbian l^xpositiou) (26680); alcoholic reptiles and insects from

Nicaragua and this country (26695). (See under Dr. Luis Montane.)
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PiCHER, Miss Annie B. (Pasadena, Cal.)- Fourteeu photographs illustrating Indiau

life iu Califoruia. 26627. (See under The Pasadeua Loan Associatiou.)

Filling, James C. (U.S.Bureau of Ethnology). Photograph of the interior of a

Maori Wharf Rumauaga, or Council Chamber, at Te Ore Ore, \^'ai^arapa, New
Zealand. 26955.

PiLSBRY, H. A. (Academy of Natural Sciences, Philadelphia, Pa.). Land, and fresh-

water shells, representing 7 species, from Florida and the Catskill Mountains.

26070.

Pollock, George F. (Washington, D. C). English bloodhound. 26915.

Pond, Lieut. Charles F. (U. S. Navyj. Skin of lizard. 25895.

Pope, H. (Quebec, Canada). Skins and bones of gray seals, from the Island of

Anticosti. 26021.

Post-Okfice Department :

Wanamakkr, Hon. John (Postmaster-General). Persian lantern. Purchase.

(25930).

Dead-Letter Office, through W. G. Perry, chief clerk: Millepeds found iu the mail.

(27083).

POSTON^, Mrs. B. F. (Washington, D. C). Piece of biscuit baked iu camp by H. T.

McAstro, a Confederate soldier. 26199.

Potter, Rev. J. A., U. S. Armj^ (Fort Clark. Tex.). Lizards and insects. 27138.

Powell, Charles P. (Baltimore, Md.). Yellow turbit pigeon. 26405.

Powell, Maj. J. W. (Director, U. S. Geological Survey). Photographs of a jade

card-receiver with ebony base. 25985. (See under Interior Department. U. S.

Geological Survey, and Smithsonian Institution. Bureau of Ethnology.)

Powell, S. L. (John Hojjkins University, Baltimore, Md.). Volcanic rocks from

South Mountain, Pennsylvania. Exchange. 27091.

Praetorius, Charles (London, England). Facsimiles in water-color of original

drawings made by John White for Sir Waller Raleigh, and now m the Granville

collection in the British Museum. Purchased for World's Columbian Exposi-

tion. 26851.

Pkang, L. & Co. (Roxbury, Mass.). Three chromolithographs and one photochro-

molithograph. 26715.

Preble, E. A. (Department of Agriculture). Three reptiles (27059); short-tailed

shrew, Blarina brevicauda (271-15).

Prentiss, Dr. D. W. Alkaloids and salts made from Pilocarpine pUinatlfolus, manu-
factured by Merck & Co. 27022. (See under Merck Si, Co.).

Priestley, Dr. (See under Mrs. E. Lyon and Mrs. Dr. Thomas Lyon.)

Putnam, J. Henry (Abbeville, La.). Hydrocarbon closely related to asphalts.

27053.

Quanitance, a. L. (Lake City, Fla.). Whip-scorpiou, Thehjphonus (jiijanteus.

26675.

Rabbitt, Samuel E. (Washington, D. C). Red pouter-pigeon. 26409.

Ralph, Dr. William L. (Utica, N. Y.). An exceedingly valuable collection of birds'

eggs and nests, consisting of 1604 specimens (420 sets), representing 161 species

and subspecies; also 37 nests, several of which are new to the collection (27026)

;

9 specimens, representing 5 species of birds' skins, and 1 mounted bird from

Florida (27056).

Rambo, M. Elmer (Lower Providence, Pa.). FangnsiPolyporus sulphureus, Bull.)

26742.

Ramsay, Allan (Constautinople, Turkey). Collection of objects used in the Arme-
nian church, consisting of staffs, musical instruments, and crosses. Purchased
for World's Columbian Exposition. 26945.

Ramsay, Dr. E. P. (See under Australian Museum.)
Randall, Mrs. Belind.^ L. (Boston, Mass.). Hydrogen lamp. 26452.

Randolph, Miss Cornelia (Washington, D. C). Riug.of gold wrought by the Ash-

antee negroes of Africa with their teeth. 25968.
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Randolph, Hon. G. W. (See under William B. Cary.)

Ransdell, Harry (Washington, D. C). Four living specimens ot Jr(jiope rlparia

Hentz. 26184.

Rathbun, Richard. (See under U. S. Fish Commission.)

Rawdox, F. W. (See under Central New York Naval Veteran Association.)

Rawolle, Miss Bertha. (See under Dr. T. E. Wilcox, U. S. Army.)

Ray, G. D. (Burnsville, N. C). Quartz containing garnet of the almandino variety,

from Ray's Mica mine. 25959.

Raynor, N. (Hampston, Va. ). Congo-snake, Amphiiima means. 26393.

Renaud, p. M. (See under S. P. Avery.

)

Reynolds, O.L. & O. A. (Covington, Ky.). G. A. R. hadgo of department of Ken-

tucky. 26232.

Rhoades, S. N. (Haddenfield, N. J.), through Allen Kupjjert. Skeleton of a male

Rocky Mountain goat. 26744.

Rice, Mrs. M. E. (Coryville, Pa.). Arrow-head, perforator, broken arrow-head, chip

or flake of chalcedony, rude point, fragment of a drilled stone object, possibly

part of a bead (25914); specimens of hawk-moth, Deilephila Uneata, and 12

archreological objects consisting of arrow-heads and flint flakes from Clinton

and McKean counties (26182) ; specimen of hawk-moth, Proioparce celcus (26412).

Richards, T. W. (Washington, D. C). Sets of eggs of flsh-crow, American oyster-

catcher, and prairie-warbler. 26321.

Richardson, Clifford (Washington, D. C). Asphalt from La Brea, Island of

Trinidad, British West Indies. 2.5923.

Richmond, A. G. (Canajoharie, N. Y.). Feather necklace. 269.58.

Richmond, C. W\ (W^ashingtou. D. C). Alcoholic reptiles, 144 specimens represent-

ing 45 species, 3 specimens of Panopens serratns Saussure, Cardisoma, sp. and
PaUvmon sp., 139 specimens of birds' skins, 5 specimens of fishes (purchase)

(26252); volcanic rocks, breastbones of wood ibis and oriole, and an alcoholic

specimen of Synallaxis (gift) (26460) ; 2 birds' skins from Nicaragua, represent-

ing types of Trogon chij/soinelas and Malacoptila fulUjinosa (26496) ; 3 breastbones

(gift) (26711) ; collection of birds' eggs and nests, consisting of 50 specimens and
16 nests (jiui'chase) (26626) ; 2 skins of Cehas hi/poleuciia, with skulls, 49 s})ecimens,

representing 30 specie-s, of reptiles and batrachians in alcohol, mollusks, repre-

senting 30 species, alcoholic specimens of marine invertebrates, insects, 114

specimens of birds' skins, egg of Giraud's flj-catcher, Myozetes texen-sis, 24

alcoholic specimens of fishes from the Escondido River (purchase) (26738) ; 22

specimens, representing 22 species of birds' skins from Nicaragua (purchased

for World's Columbian Exposition) (26809); crab, Psendoihelphusa sp. nov.

(gift) (27128).

RicimoND, W. L. (Washington, D. C). Specimens of AuoHs principalis, from Savan-

nah, Ga. 26732.

RiDGWAY, Audubon (Brookland, D.C.). Snake and salamanders. 26940.

RiDGWAY, Robert (U. S. National Museum). Birds' skins f'-oiu Richland County,

111., and Knox County. Ind., (26275); nest of wood pewee, Conlopus rircns, from
Brookland, D. C, (26642) ; 4 specimens of red-breasted nuthatch, Sitta canaden-

sis (26646). (See under S. 0. Miner ; and Smithsonian Institution. U. S. National

Museum.)
RiDLER, J. (St. Paul, Minn.), through Forest and Stream Publishing Co. Small-

mouthed green bass, Micropterus Dolomien from Lake Ida, Minnesota. 25912.

RiLEY, Prof. C. V. (See under Department of Agriculture, E. Brunetti, H. Carac-

ciolio, William J. Fox, .J.T. Mason, Dr. J. H. Mellichamp, and Prof. A. L. Monta-
dou.)

RiTTENHOUSE, L. C. (Louisa, Ky.). Sigillaria with fragiuents of calaniites on the

reverse side. 26937.

ROBBINS, Irvin (Indianapolis, Ind.). Badge of (i. A. R. 26246.
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Roberts, H. (Tryonville. Pa.). Foa^iil hones of Elephas Colombi. 26271.

Roberts, W. F. ( Wasliingtou, D. C. ). Snakes. 25940.

RoBiNsox, Amos G. (Fort Mitchell, Ala.). Suake. 26068.

ROBINSOX, H. A. (Kingston, N. Mex.). .Tnnipcr wood carved by termites. 26854.

RoBixsox, T. B. (Des Moines, Iowa). Badge of G. A. R. 26249.

RoBixsox, Lieut. Wirt, U. S. Army (Fort McPherson, Atlanta, Ga.). Humming-birds

from Bogota, South America, (26592); 127 specimens of birds' skins from Colom-

bia and the Island of Cura(,'ao ,'26700) ; land-shells from tlie Island of Cura(^ao,

West Indies (26986).

RoCKHiLL, W. W. (Berkeley Springs, W. Va.). Photo-negatives (deposit) (26505);

collection of ethnological objects from China and Thibet (purchase) (26511) ; small

box from Lanchou Fu, capitol of Kansu, nsed by opium smokers to hold the

pills which are taken after smoking (gift) (26571); Colt's revolver and holder

(deposit) (returned) (26625); books andspecimensrelating to Thibetan subjects,

Thibetan spear (purchase) (26712); collection of about 300 Mongolian and
Thibetan ethnological objects, with classitied and detailed descriptions (pur-

chase) (27007).

ROMEYX, Capt. Henry, U. S. A. (Mount Vernon, Ala.). Lubber-grasshopper,

Dictjjophorus micropterus Serv. 26064.

KOMMEL, F. A. (Baltimore, Md.). White Russian, or Bokhara, trumpeter fowl.

26243.

Root, Mrs. E. C. (See under Wallace and Earl Root).

Root, Wallace and Earl (Streetsboro, Ohio), through Mrs. E. C. Root. Devonian
fossils. 25965.

RosEBROOK, Joseph W. (Toledo, Oi-eg.). Bird's nest and eggs; 3 species of

lepidoptera. 25979.

Rosenthal, Albert (Philadelphia, Pa.). Collection of etched and lithograph

portraits of members of the Federal Convention of 1787, the Congress of 1787,

the Congress of 1789, and of other prominent Americans (26800); etched and
lithograph portraits of members of the Continental Congress (26801). Deposited

for the World's Columbian Exposition.

Rothrock, D. M. (Wyandotte, lud.). Stalactites from Wyandotte Cave. Pur-

chased for World's Columbian Exposition. 26172.

RowLAXDS, Walter (Allstou, Mass.). Collograpli "'Charles I demanding the five

impeached members", from the painting by Copley. 26272.

Royal Museum (Berlin, Germany). Collection of casts of Assyro-Babylonian and
Greek religions objects. Purchased for World's Columbian Exposition. 26943.

Royal Museum (Florence, Italy), through Prof. Heurj' H. Giglioli, director. Two
musical instruments, 100 archaeological objects, consisting of fragments of

pottery, shells, fragments of bone, piece of quartz from a kitchen midden near

Port Blair, Soutli Andaman Islands; ramus of lower jaw, teeth, and bones of

n-8».s spela'tis. from a cave nenr Breonis (Verona)*; collection of ethnological

objects from the Andaman Islands, and additional objects from different jiarts

of the world. Exchange. 25949.

Rumple, .7.W. (Grottoes, Va.). Section of stalactite. Purchased for World's Colum-
bian Exposition. 26787. (See under The Grottoes Company.)

RUPPERT, Allex. (See nnder S. N. Rhoades.

)

Russell, Prof. I. C. (See under Interior Department. U. S. Geological Survey.)

Ryus, Floyd E. (Childress, Tex.) Specimens of Choeracampa tersa and Arciia urge.

26111.

Safford, Prof. J. M. (Vanderbilt University, Xashville, Tenn.). Two fragments of

the Satford meteorite from Tennessee. 26056.

Safford, W. E. (ensign, U. S. N.). Collection of Indian portraits and costumes

(purchased for World's Columbian Exposition) (25958), ethnological objects from

the Indians of Peru (deposit) (26315).

Sage, John H. (Portland, Conn.). Nest and eggs of golden-winged warbler. 26755.
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Sal Mountain Asbestcs Company (Chicago, 111.), througli G. P. Merrill. Asbestns

from mines near Naclioocbee, Ga. 27042.

Sandberg, C. p. (London, England). Pectious of Saudberg Goliah-rail and splice-

bar. 26634.

Sanxay, J. P. (See under Arizona Onyx Company.)

Saunders, H. R. (Nassau, New Providence). Nassau sponges. 26814.

Sawyer, Capt., U. S. A. (See under Bureau of American Republics )

SCHAUPP, F. G. (See under Department of Agriculture.)

ScHLiEMAXN, Madame (Athens, Greece), through Hon. Truxton Beale. Antiquities

obtained by the late Prof. Schliemauu from the site of aucient Troy. 27023.

SCHLUTER, "WiLiiELM (Halle, Germany). Two skins of pheasant (riiasianua monyoU

icus and FIiadanKS 2)rhwq)aJis) from Asia, 2 specimens of Mlokosiwiczi's black

cock, Tefrao Mlolosiwiczi from Caucasus Mountains, 14 birds' skins (cbietiy

trogons and toucans) from various countries (purchased for "World's Colum-

bian Exposition) (26010,26116, 27021); specimen of .Yenoj;?*.? j/uV/Zeri from East

Africa (purchased) (26506).

SCHMiD, Edward S. (AVashington, D. C). Gray African parrot and golden oriole

(gift) (26472); 2 specimens of lesser prairie hen, Tii^qmnuchus pallidiciiirtus

(purchased for AVorld's Columbian Exposition) (26.590); monkey {Haimle

rosalia) (gift) (26629); lizard {Tuinnamhis tegiiixhi) from South America (gift)

(26649); parrot {Xympliictis nova'hoIlandi(p) (gift) (26655).

SCHOFF, S. A. (Greenfield, Mass.). Etching, ''Portrait of Mrs. Otis," after Stuart.

27107.

SCHULZ, Dr. AuvEL (.fohanncsburg, Transvaal, South Africa). Gold-bearing con-

glomerate and ferruginous rock from the Johannesburg Mines. 26546.

Schumann, Mr. (See under Romyn Hitchcock.)

SciiWARZ, E. A. (Washington, D. C.) Coleoptera, illustrating the Saline fauna of

Great Salt Lake (gift) (26032) ; North American coleoptera, all new to the

collection (exchange) (26424); specimen of Sesia 2nc1>2)es (gift) (27110).

Science College Imperial University (Tokio, Japan). Two birds from the

province of Owari, Japan. 25937.

ScoLLiCK, J. W. (U. S. National Museum). Skeleton of cochin fowl, and external

skeleton of Psewlopus Pallasii. 26473.

ScoTT, W. W. (Canal Dover, Ohio), through George W. Crites. Siliceous concretion.

26968.

SCRIVEN, Lieut. George P. (U. S. A.). (See under John Keith.)

Seaney, O. E. (Fort Wayne, Ind.). Collection of old-fashioned hats antl bonnets.

26694.

Seer. A. S., Theatrical Printing Company. (New York City). Poster, cut on

wood (portrait of Alexander Salvini). 26036.

Sellers, John, & Sons (New York City). Collection of tools and material used for

etching. Purchase. 2€850.

Sewall, H. F. (New York City). Two prints, representing Mantegna's " Madonna

and Child," and Marcantonio"s " Yirgin on Clouds."' Lent for exhiliition at

World's Columbian Exposition. 26718. Returned.

Seward, Miss Olive Risley (Washington, D. C). Cypriote collection, including

specimens of Phoenician pottery, glasswork, Roman pottery, and other objects

(25918); 104 specimens of Cypriote pottery, lamps, vases, dishes, glass jars, and

other ethnological objects (25988). Deposit.

Shepard, Dr. C. U. (Charleston, S. C). Minerals, including rutile, from Graves

Mountain, Georgia, staurolite from Morganton, and apatite, augite, and titau-

ite from Canada. 26547.

Shepard, Miss Ida (Long Beach, Cal.). Marine shells (25919). Pleistocene fossils

(26907).
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Sherman, Charles A. (Wyoming). Blades of stone skin-scrapers. 26618.

Sherman, John D., Jr. (Xew York City). Coleoptera (exchange) (27000); Xorth
American coleoptera (gift) (27027).

Sherman, Gen. (See under Mrs. M. C. Audenreid.)

Shotwell, J. R. (Railway, N. J.). Skull of " Obenobbe," a Pottawatamie chief.

26593. (Transferred to Army Medical Museum.)
Shueeldt, Dr. R. W., U. S. A. (Takoma Park, D. C). Reptiles, and 5 specimens of

common shiner, or red-fin dace, Xotroj)is meijalops. 25888. (See under W. Wynd-
ham.)

Shigio, HiEROMiCH (New York City). Forty-three pieces of Japanese pottery, 2

pieces of Chinese pottery, and 1 piece of Spanish pottery (gift) (25910); 28

pieces of Japanese pottery (purchase) (26929) ; 100 specimens of Japanese por-

celains and pottery (deposit) (27066).

SiBASio, Unger (Cape Colony, South Africa). Musical bow. Purchase. 26185.

Sibley, Mr. (No address given). Shell from the Dry Tortugas. 26023.

Siemens, William (Berlin, Germany). Facsimile of a letter, dated November 20,.

1833, written by Prof. Gauss, in relation to the installation of the first electric

telegraph in Gottingen. 26086.

Sigourney, C. F. (Washington, D. C). Yellow-bellied sapsucker, Sphyropicus

varius, in the flesh. 26312.

SiMONis, M. L'Abbe Paul Mi'ller (Strasburg, (Germany). Photograph represent-

ing the festival of Beiram Ali. its practiced by the Persian Mohammedans. 26555.

Simpson, Charles T. (U. S. National Museum). Six species of Strepomatidoc from dif-

ferent parts of the United States (new to the collection). 26099. (See under
C. Dwight Marsh and Bryant Walker.)

Single Y, J. A. (Austin, Tex.). Fresh-water shells (26831): skin of California gull,

Lams caJifornicus (26692); birds' skins from Galveston (26697). (See under Geo-
logical Survey of Texas.

)

SiZER, Frank L. (See under Capt. F. P. Spratt.)

Skinner, A. (Smithsonian Institution). Specimen of a partial Albino bob-white, CoU-

nus rh-ginianiif:, from the vicinity of Washington (26416) ; 2 pieces of flint (26165).

Skinner, O. E. (Claremont, Ya.). Cocoon of cecropia-moth. 2.5903.

Skow, Lawrence (Omaha, Nebr.). Hybrid tanager {Piranga rubra erythromelas).

Exchange. 26677.

Smith, E. Kirby (Vera Cruz, Mexico), through Capt. C. E. Bendire, U. S. Army. Fos-

sil shell, Hippurites calamiiiformis Barcena, from a cave at the headwaters of

the Rio Coatzacoalas, Mexico. 26730.

S.MITH. H. I. (Madisonville and South Lebanon, Ohio, AnnArbor and Saginaw. Mich.).

Fossils from the wash on the rock exposures near Madisonville (25939); cedar-

root grown around a rock (26035) ; crayfishes (26101) ; crayfish from Little Chain
River (26350) ; crayfish from near South Lebanon, and surface crustaceans and
othei specimens from Saginaw River and vicinity (26353) ; fresh-water crusta-

ceans from First Sister Lake, near Ann Arbor (26551); crayfishes (26570); cray-

fishes from Michigan and Ohio (26611).

Shith, Dr. H. M. (See under Fish Commission, U. S.)

Smith, H. S. (Saginaw East Side, Mich.). Helgrammites, or larvte of Corydahi»

cornutKS. 26223.

Smith, Prof. John B. (New Brunswick, N. J.). Noctuidaj (chiefly type specimens).

25977.

Smith, R. W. Kirby (Sewanee, Tenn.). Birds' eggs, rex^resenting 5 species, from
the vicinity of Jataplan, State of Vera Cruz, Mexico. 26581.

Smith, Dr. S. J. (Bangkok, Siam), through General John A. Halderman. Speci-

mens of Siamese writing. 26189.

Smith, William G. (Loveland, Col.). Long-tailed weasel. riiti)riu8 longicauda, and
Fremont's squirrel, Scinrus ]iUflso)rn(s Fremont}. Piuchase. 26115.
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Smithsonian Institutiox. Medal to coiiuni-inorate the oiie-hiiudredth anniver-

sarj- of tbe battle and massacre of Wyoming, July 3, 1778, to July 3, 1878,

presented to the Smithsonian lustitiitiou by the Wyoming Historical and

Geological Society, of Wilkesbarre, Pa. (gift) (26263); old custom tariff of

the Republic of Texas, as moditied by the Second Cougres.s, obtained by F. J.

Stringfellow, Crewkerne, Somerset, England (gift) (26266); medal in com-

memoration of the A'isit of His Imperial Majesty the German Emperor to the

city of Loudon, on July 10, 1891, a gil't to the Smithsonian Institution from

the Corporation of the City of London, through Sir John Moucktou (gift)

(26524). Through AV. C. Winlock: Bronze commemorative medal conferred

by the Columbian Historical Exposition at Madrid in 1892 in recognition of

" the exhibit of the Smithsonian Institution (deposit) (26988).

Bureau of Ethnology, under direction of the Smithsonian Institution, Maj. .1. W.
Powell, director.

An interesting collection of ethnological objects, consisting of a papoose cradle

(porcupine embroidery), pair of traveling-bags, bottle, ball, spoon, orna-

mented horn si)Oou, stiletto case, ])air of garters, 2)air of moccasins, ornamented

turtle, a tobacco-pouch and small bag (for World's Columbian Exposition)

(26105) ; ethnological objects from the Kiowa tribe of Indians, a])paratus

belonging to the ghost dance, and miscellaneous objects obtained from the

Sioux and other Indian tribes, by James Moouey (for World's Columbian Expo-

sition) (26286); collection of Indian costumes, war-clubs, saddles, and other

objects, collected by Lieut. Cooke, U. S. Army, for exhibit at the World's (Colum-

bian Exposition (purchase) (26404); collection of Navajo Indian silverware,

collected by George F. Kunz (purchased for World's Columbian Exjiositiou)

(26175); black steer robe, ])ainted with tribal history by a Piegan Indian,

transferred from the Bureau of Ethnology to the National Museum for

World's Columbian Exjiosition (26525); carrying-basket obtained from the

Pima Indians, and transferred from the Bureau of Ethnology to the National

Museum for the World's Columbian Exposition (26631); fine collection of

Indian baskets obtained by H. AY. Henshaw, and dejiosited in the National

Museum (26635); plaited, woven, and coiled baskets, silversmiths' tools, and

other objects obtained by Mr. James Moouey from the Moki Indians of

New Mexico (purchase) (26756); 13 ethnological objects collected in Okla-

homa by Dr. A. S. Gatscbet, and.^ transferred from the Bureau of Ethnology

to the National Museum for the World's Columbian Exposition (26843) ; 8

l>lankets obtained from the Navajo Indians, and transferred from the Bureau

of Ethnology to the National Museum for the World's Columbian Exposition

(26905); 3 baskets made by the Biloxi Indians of Louisiana (27108); collec-

tion of costumes and ceremonial objects belonging to Indian tribes (deposit

for World's Columbian Exposition) (25905). (See under Rev. H. N. Yoth.)

U. S. National Museum, under direction of the Smithsonian Institution, Dr. G.

Brown Goode, assistant secretary in charge.

Collected by Frank X.Holzuer: Birds' skins and mannnal skins and skulls

from the United States and Mexican l)Oundary, and transmitted by the Inter-

national Boundary Commission to the National Museum (26471); 38 specimens,

rejiresenting 16 sjjecies of birds' skins, mammal skins, and skulls obtained

from the same localities (26528) ; 17 specimens, representing 10 species of birds'

skins from Arizona, and mammal skins (26553).

Purchased by Walter Hougb for the National Museum : Collection of ethnolog-

ical and sociographic articles from Spain also 16 musical instruments and 12

pieces of Spanish earthenware (26981).

Collected by P. L. Jouy : Birds' skins, pottery, specimens of Conorhinus diniidiatus,

toggle used in drawing the cinch tight over a pack-load, crustaceans, reptiles,

specimens of Sj)ermo2)hUu» gra)ninurus and .Sc/h/'hs sp., and specimens of Jmi-
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urus dugesi, Algansea, Hudsotihis, Fitnduhts, Characodon, Menidia, from Mexico

(25887); 14 mammal skius with skulls aud 2 extra skulls, birds' skius from

Mexico (25901); skins aud skrlls of mammals, turtles, aud alcoholic specimens

of reptiles, plants, alcoholic crabs, leeches, aud shrimp, ])air of gaffs used in

cock-fighting, comb used by -weavers to sei)arate threadsJu weaving " Rebozo,"
" quactacomate," alcoholic specimens of birds for skeletons, obsidian spear-

head, specimens of pottery, fragments of ^lottery and clay figures, bird-skin

from Mexico (26207) ; mammal skius aud skulls, alcoholic specimens of lizards,

plants, birds' si ins, alcoholic specimens of fishes from Mexico (26956 J ; fishes,

birds' skius, miscellaneous alcoholic insects and a Morpho-butterfly, crabs,

shells, reptiles, mammal skins, aud skulls from Mexico (26967).

Collected by G. P. Merrill; Cave materia's from Wyandotte Cave, Indiana,

obtained for the World's Columbian Exposition (26101, 26131) ; land-shells from

Wyandotte, Intl., and San Queutiou, Lower California (26123) ; cave material

from Marengo, Ind., obtained for World's Columbian Exposition (26133) ; cave

material from Percy &, Robertson's cave, Springfield, Mo. for World's Columbian

Exposition (26215) ; stalactites and stalagmites, from Andersouville, Tenn.,

for World's Columbian Exjiosition (26260)
;
geological si)ecimeusfrom north of

Phcenix, Ariz., (26344); 2 specinieus of aragonitc from onyx quarry, Yavapai

County, Ariz., (26464).

Collected by William Palmer: Skin and skull of Tamias .s7;-(V(/((.s, specimen of

young guinea-fowl, Kiimida meleayrls, 21 eocene fossils from Pamuuky River

marlbeds, and 3 snakes from Hanover County, Ya. (25928).

Collected by Robert Ridgway: Two specimens of turkey-buzzard, Cathartes

aura, and of crow (Corvns aviericanus) (26686).

Through William Palmer: Parrot (Ama^onafarinosa) (26066).

. National Zoological Park, under direction of the Smithsonian Institution.

Through Dr. Frank Baker, acting manager: Cariacus rirginianus (25933); bay
lynx. Lynx ruftis (26073); coyote {Canis latraiis) and llama (Lama glama)

(26074); prong-horned anteloi^es, Antilocapra americana (26139); bird-spider,

Enrypelma Hentzii (26162); macaw {Ara scvera) (26179); moukey (Ce^HS sp.),

male juv., from South America, and red foxes, J'ulpes fiilvus, male, juv.

(26325); cinnauiou-bear, Ursiis americanus, from Mammoth Hot Springs

(26327); peccary (Dicotyles tajacu) (26328); coyote {Canis latrans), male, and
llama {Lama glama), female, from Peru (26332); 2 specimens of coyote {Canis

lairans), female, 3 deer {Cariacus, s-p.), 2 males and 1 female, monkey {Chrij-

sothrix sciurea), male, and a llama (iaJHrt glama) (26338); monkey {Hapale

jacchus) and porcupine {Lrelhrizon dorsaiiis) (26396); white ibis, Guara alba

in transitional plumage (26407); bear ( n'.?«s, sp.), (26450); sulphur-crested

cockatoo (26482); peccary (Dicoiyles taja c ii ) uuduioukey {Cerocehus fuliginosus)

(26523); peccary {Dicolyles tajacu) (26514); specimen each of red-fox, Vulpes

fulvus, and skunk {Mephitis mephitica) (26563); golden eagle, Aquila chrysae'tos

in the flesh (26640); skunk {Mephitis mephitica), 2 specimens of kit-fox, Vulpes

velox, aud a monkey {Cel)us hypoleucus) (26654) ; raccoon {Procyon loior) (26702)

;

skunk {Mephitis mephitica) (26740); specimen each of beaver (C«stoj'Cfl«afZe»sis)

and -porcn-pme (Erethrizon dorsatus) (26762); Humboldt's monkey, Lagothrix

Humboldtii (26793); specimen each of spermophile {Sperniojihihis grammurns),

Angora-goat, Capra hircus angorenis, and hedgehog {Erinaceus europa'us)

(26807); specimen of prairie-dog, Cynornys ludovicia)ius (26823); magpie in

the flesh (26872); American magpie. Pica pica hudsonica in the flesh (26879);

wliite- throated sapajou, Cebus hypoleucus (26900) ; squaw-duck (26957) ; 2 spec-

imens of monkey {Cebus and Chrysothrix) (27044); Amazon parrot, Ama:ona
amazonica in the flesh (27068); salamander {Spelerpes ruber) (27114); 2 speci-

mens of Ursus americanus, aud a llama {Lama glama) (27144).

Smolinski, Joseph (Washington, D. C). Starfish from the Adriatic Sea, 2 shells.
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I'inna carbea from the Isle of Lida, off the city of Veuicc, aud a dried specimen

of sea-horse, Hippocampus lieptaijonus from tlie Adriatic Sea (26836) ; specimen

of Gnaphalium Icontopodium, the "Edelweiss" of central Europe (27015).

Snydek, IIladen T. (Paris, France). \V\\\ of lading dated Bristol, July 5, 1765.

Exchange. 27093..

SouHAMi, Saduli^ah & Co. (Tarakdjilar Han, Constantinople, Turkey ). Collection

of objects representing Mohammedan and Jewish religious observances and
costumes of Greek and American priests. Purchased for World's Columbian
Exposition. 26942.

SouTHW'iCK & Critchley (Providence, R. I.). Two skins of heath-hen, Tijmpa-

nitchus cupido, from Martha's Vineyard, Mass. (26502, 26591). Purchased for

World's Columbian Exposition.

Spainhour, J. M. (Lenoir, N. C). Collection of 697 small leaf-shaped implements

found en cache, stone with worked flat surface on side and end, an unlinished

stone pipe, aud 15 large leaf-shaped implements found en cache. 27001.

Spears, J. R. (Northwoocf, N. Y.). Collection of photographs. 26109.

Spencer, Emmons (Big Pine, Cal.). Infusorial earth. 27099.

Spicer, Capt. John O. (New London, Conn.). Eskimo coat and pants ol)tained by
Capt. Clisby. 26309.

Speague, John C. (New York City). Sets of eggs of shari»-tailed sparrow, chicka-

dee, kingfisher, and red-tailed hawk. 26186.

Spratt, Capt. Frank P. (Helena, Mont.), through Frank L. Sizer and Mark W.
Harrington. Fragments of sapphire. 26950.

Sprinkel, J. W. (Dnlinsville, Ya.). Dried salamander (/>ie»ii/c^///«.s miniatns). 26638.

Squyer, Homer (Mingusville, Mont.). Fossils (26933, 27122) ; specimens of Anodonta

2)IanaLea, (26941); land and fresh-water shells (26973).

Stabler, Harold B. (Sandy Spring, Md.). Blue-jay, CiianocUta cristaia in the flesh,

(26268); barred-owl, Syrnium nehnlosum, and field-sparrow, S2}izeUa pn»illa,in

the flesh (26498).

Stabler, Harold B. and James (Sandy Spring. Md.). Star-nosed mole, Condyhoa
crisiaia. 26210.

Stabler, James (Sandy Spring, Md.). Red-tailed hawk, 7j'm/(o lorealis, in the

flesh. 26408.

Staling, F. (Harrisonburg, Va.). Stalagmatic marble. 26085.

Stanton, T. W. (U. S. Geological Survey). Concretions from near Castle Gate and
Scofield, Utah. 26476.

Starin, John H. (New York City.) Large colored crayon of Saratoga Battle Monu-
ment at Schuylersville, N. Y''. 26954.

State, Department of. (See under Henry W. Andrews, Columl)ian Historical Expo-

sition, and Treasury Department.)

Stearns, Dr. R. E. C. (U. S. Geological Survey). Piece of Japanese pottery. 26932,

Steckelman, Carl (Mayumba, Africa), through George C. Webster. Pottery and
collection of ethnological objects and musical instruments from Africa. 26257.

Steinbeck, William (Hollister, Cal.). Set of eggs of Elanus leucurus. 26122.

Stejneger, Dr. Leonhard (U. S. National Museum). Two specimens of Chasiempis

Gayi Wilson, sp. nov., from Oahu, Sandwich Islands (26497); 10 specimens of

birds' skins from Bering Island, Kamtschatka (26558) ; specimen of CatocaJa

relicta Walk, from San Francisco Mountains, Arizona, obtained at an elevation of

8,000 feet (27081). (See under George E. Harris and Jerome Lightfoot.)

Stephens, F. (Santa Ysabel, Cal.). Fossil wood from the Colorado Desert, about

6 miles east of Borego Springs (26805); 27 reptiles from Colorado Desert,

including 4 specimens of the horned toad, Phrynosoma McCallU (25989).

Sterki, Dr. (See under Geological survey of Texas.)

Sternburg, Baron H. S. (charg6 d'affaires of Germany, Pekin, China). Skin of

antelope {Xemorhadus caudatim) from the mountain region of north China. 27121.
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Stevart, C. a. (See under L. L. Baker.)

Steuart, H.B. (Garrettsville, Ohio). Butterfly (Papilio ojax). 26277.

Steuart, Geu. J. E. P. (See under Williara B. Gary.)

Stevenson, Mrs. Cornelius (Bryu Mawr, Pa.). Photograph of Ramses. 25956.

Stilweli., L. W. (Deadwood, S. Dak.). Fossil from Suggs, Wyo. 26091.

Stoddard, S. R. (Gleus Falls, N. Y.). Photographs illustrating views in the vicin-

ity of Howe's Cave, N. Y. Purchased for World's Columbian Exposition. 26129.

Story, J. L. (The Dalles, Oreg.), through George F. Kiinz. Two specimens of opal.

26434.

Strixofellow, F. .7. (See under Smithsonian Institution.)

Stuart, L. W. (Monmouth, Iowa). Collection of 125 Niagara and Silurian fossils

from Iowa. 25929.

Sturge, Joseph (Birmingham, England). Fruit-eating hat, lirachnjihiilla carenia-

riim. 27119.

Sulzberger, D. (Philadelphia, I'a. ). Knife used for the slaughter of cattlo, accord-

ing to the Jewish rite. Deposit. 26398.

SuLZHERiiER, Mayer (Philadelphia, Pa.). Eleven volumes illustrating the cere-

monies and religious costumes of the world (26121) ; miniature copy of the Pen-
tateuch (26817).

Swingle, Mr. (See under H. .J. Webber.)

Taber, Charles, & Co. (New Bedford, Mass.). Nine collographic prints, "arto-
types."' 26527.

Takayanazi, T. (New York City). Eiglit ]iieces of Japanese ])ottery. Purchase.
26931.

Talmage, J. E. (Deseret Museum, Salt Lake City, Utah). Two microscopic slides of
male and female specimens of the brine-shrimp, Artcmia fcrtilis Verrill, and a
l)hoto-micrograi->h of the female Artemla. 26459. (See under Deseret Museum.)

Tait, Mrs. Lizzie J. (See under The Woman's College of Baltimore.

)

Tate, Willie B. (Washington, D. C). Four s])ecimeus of Arfi'wpe riparia Hentz.

26184.

Taylor, Charles (New Britain, Conn.). (I. A. R. badge of Stanley Post No. 11.

26227.

Tay'lor, Miss Elizabeth (Troy, N. Y.). Binls' skins from western Manitoba and
the Mackenzie River delta (26518); birds' nests and eggs from British North
America ; birds' skins from western Manitoba ; harlecinin dnck from the rapids of
Drowned 'Slave River; bird skeleton, Eskimo needle-case, and 115 specimens of

plants from the Mackenzie basin. (26519).

Taylor, Rev. George W., D. D. (St. Barnabas Rectory, Victoria, B. C). Specimens
of Aonwa from British Columliia and Jajian. 26136.

Taylor, Gen. Richard. (See under Thomas J.Armstrong.)

Taylor, Mrs. V. W. (Leitchfield, Ky.). Silk-moth, Tclea polyphemii.s, and 2 swallow-

tail butterflies. Papilio troihis. 25993.

Taylor, William Tate (Bannack City, Mont.), through Dr. W. H.Melville. Gold
in calcite, and two specimens of tiemannite from Piute County, Utah. 26585.

Tegima, S. (LTniversity of Tokio, Tokio, Japan). Two photographs of a meteoric

stone which fell at Maeme, Hishgori County, Province of Satsuma, Japan, in

1886. 26145.

Test, Frederick C. (U. S. National Museum). Green frog, liana pipicni<, from Ocean
City. 25995.

The Alaska Indian Bazaar (Chicago, 111.). Net-maker's outfit, consisting of grass,

hackle, shuttle, spindle, and net. Purchase. 27101.

The Art Publishing Company' (Boston, Mass.). Tvventy-scvensi)ecimensof photo-

mechanical process work. 26716.

The Colorado Turkey Hone Stone Company (Denver, Colo.). Four whetstones

and a grindstone. 26560.

H. Mis. 184, pt. 2 17
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The Forbes Lithograph Manufacturing Company (Boston, Mass.). Sixteen

sprcitnens of plioto-litliographic work, etc. 2642L

The Grottoes Company (Sbeudun, Va.), through J. W. Rumple, president, and E.

C. Pechim, general manager. Collection of cave materials from grottoes, collected

by W. H. Newhall, of the National Museum, for World's Columbian Exposition.

26481.

The Knapp and Cowles Manufacturing Company (Bridgeport, Conn.). Eight

mincing-knives. 26283. '

The Massachusetts Arms Company (Chicopee Falls, Mass.). Objects illustrat-

ing the composition of the Maynaixl rifle. Deposit. 26835.

The Pasadena Loan Association (Pasadena, Cal.), through Miss Annie L. Pitcher.

Plants used in their arts by the aborigines of Los Angeles and San Fernando,

Cal. 26474.

The Scott Stamp and Coin Company (New York City). Colonial and otiier

American medals (purchased for World's Columbian Exposition) (25975) ; colo-

nial and continental paiier-money. Purchase. (25991.)

The Woman's College of Baltimore (Baltimore, Md.), through Arthur Bibbius,

curator. Specimen of Branchiosioma Unneolatum, obtained from Fort Tampa,

Fla. by ISIrs. Lizzie ,T. Tait, and specimens of Cordylojyhora lacustris Allm.,

bearing gonophores, collected from the pier of Fort Carroll, Patapsco River.

26785.

The Wyoming Historical and Geological Society (Wilkesbaire, Pa.). Medal

to commemorate the 100th anniversary, July 3, 1878, of the battle and massacre

at Wyoming, July 3, 1778. 26254.

Thomas, Dr. Cyrus. (See under Miss Ernestine Mager.)

Thompson, J. H., Jr. (Patterson, N. Y.). A young barred Plymouth Rock cock, in

the flesh. 26521. (See under R. P, Thompson.)

Thompson, R. P. (Patterson, N. Y.), through J. H. Thompson, jr. A young White

Cochin cock, in the flesh (26522); 2 white cochin hens (27024).

Thompson. William Nelles (Chatham, Ontario, Canada). Wampum belt said to

ha-.'e belonged to Tecumseh. Purchase. 26237.

Thornton, H. R. (New York City). Ivory coat of mail l>elonglng to the Eskimo

tribe of Cape Prince of Wales, and plates of iron dug uji from the same locality.

Purchased for World's Columbian Exposition. 26018.

Thornton, M. E. (Hickory, N. C). Gordius from a fish-pond at Bridgewater, N. C.

26419.

Thohpe, Dr. H. H. (Liberty Hill, Tex.). Oyster shells cemented together (25886);

fossils (25964) ; collection of pearls and corals, also string of x!oral (26764).

Tiffany & Co. (New York City). Silver Koran case and 2 silver Mohammedan
talismans (26347). Purchased for the World's Columbian Esjiosition.

Tinkham, Asa W. (Brockton, Mass.). G. A. R. knapsack badge. 26228.

TiSDEL, W. P. (Washington, D. C). Marimba from Santiago de Yeragua, Province

of Chiriqiii, Colombia. 27067.

Tory, F. H. (Fort Huachuca, Ariz.), through Capt. C. E. Bendire, U.S.A. Frontal

bone of Lepidosteiis. 26316.

Todd, E. R. (U. S. National Museum). Chipmunk ( Tamias fiiriatits), (26137) ; barred-

owl, Sjirnium vebnJonnm, in the flesh, from near Lower Cedar Point, Maryland.

(26258.)

TowNSEND, C. H. (U. S. Fish Commission). Alcoholic specimens of crayfishes ; larva

of crane-fly, alcoholic reptile, and fishes, representing the genera Cainpostoiiia,

lihinichthijs, Xotro2)is, Semotihis, J'hoxiniis, Hi/bo/nHitlni.s, Catostotnns, and £thios-

ioma, from Westmoreland County. Pa. (27014); mammal skins (27017). (See

under Fish Commission.)

Traill, W. E. (Ashcroft, British Columbia). Specimen of Sorex sp., and alcoholic

.-pecimeus of small salmon {(huorhtpiclius Kevuerhji, Roach, and L'ichardsonius
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lateralis) and dace {Apocope vnlneraia), (25938) ; alcoholie specimens of fishes from

Stuart's Lake, British Colnmbia, consisting of Uranldea, lUchardsonius, Salmo

mykiss, and Salmo Kennerlyi (27103).

Treasury Detartmext, U. S. Three skins of female seals and skin of pup seal,

collected by J. Stanley Brown, while acting as agent in charge of the Seallslauds;

for Tise in connection with the Bering Sea arbritration, and also skin of seal (Phoca

vifitlhia), (26395); fur-seal skins, skulls, and bones, collected by the revenue

steamer Corwi»t during her summer cruise, collected at the request of the Secre-

tary of State in connection with the Bering Sea arbitration (26418).

Tristram, Rev. H. B. (The College, Durham, England). Birds' skins from New
Guinea. Exchange. 25982.

Tritsch, Albert (Johannesburg, Transvaal, South Africa). Copies of the Rhodesia

Chronicle and ]\Iaslioua]and Advertiser, the Mashonaland Herald and Zambesian
Times, printed in cyclostyle. 26747.

Turner, J. Henry (through Alaska Commercial Company). Skulls of bear and
moose, 4 birch-bark canoes, skin canoe, sled and ethnological objects, also fossil

bones of Elephas {Bison lafifrons), from Alaska. Purchase. 26892.

Tylor, Dr. Edward B. (Museum of Natural History, Oxford, England). Two pho-

tographs of pottery made by the Santa Clara Indians. 26491.

Ulrich, E. O. (Newport, Ky.), through R. R. Gurley. Five specimens of luocauUs

arhuscula Ulrich, from Cincinnati group (lower beds). 26754.

University of Upsala (Upsala, Sweden), through Dr. Theo. Fries. Large collec-

tion of dried plants, principally from Brazil. Exchange. 26148.

Valentine, E. K. (U. S. Senate). Copies of official programmes and Senators'

tickets used in tlie Cleveland inaugural ceremonies in 1893. 26830.

Vance, Dr. J. R. (Stanton, Tex.). Texas rattlesnake. Purchased for World's

Columbian Exposition. 26400.

Van Deman, H. E. (Department of Agriculture). Asphalt from Emery County,
Utah. 26924.

Van Eprs, Percy M. (Glenville, N. Y.). Copper key bugle. 2707.'!.

Van Rensselaer, Mrs. W. King (New York City). Specimen of Trombidi urn from
Weehawken, N. J. 264134.

Vaughan, T. Wayland (Cambridge, Mass.). Fresh-water shells from Louisiana and
Texas. 26903.

Vinton, George W. (See uuder Illinois and Mississippi Canal Company.)
Von Ihering, Dr. H. (Rio Grande, Rio Grande do Sul. Brazil). Land, fresh-water,

and marine shells from Southern Brazil (26577) ; shells (26028).

Vox Mueller, Baron Ferdinand (Melbourne, Victoria). Specimens of Banksia
odorata and CorysaDihes ungmcuhda (26034, 26120); herbarium sjiccimens from
Australia (26951).

VoN Phul, Hon. Frank (vice-consul, San .luan del Norte, Nicaragua), through S.

C. Braida, U. S. consul. Spider {Gasteracaniha- cancer Hentz), from Greytowu.
26373.

VoN Streeruwitz, W. H. (Austin, Tex.). Specimens of marble from the Sierra

Diablo and volcanic and metamorphic rocks from Van Horn Mountains, El Paso
County (25999) ; ores and rocks (26080).

VoRMUS, Albert (Greenville, Miss.). Flint chips, fragment of bone, 5 fragments
of pottery, and 6 pieces of burnt clay from a mound near Greenville. 27096.

Voth, Rev. H. N. (Lehigh, Kans.), through U. S. Bureau of Ethnology. Collection

of Cheyenne Indian material, obtained by James Mooney and transferred from
the Bureau of Ethnology to the National Museum. 26674.

Wade, Mrs. Levi (Allegheny, Pa.). Song by Mrs. Wade, dedicated to the ladies

of New England. 26042.

Waggaman, Thomas E. (Washington, D. C). Three pieces of Japanese pottery.

26930.
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Walcott, Charles D. (8ee uuder Interior Department. U. S. Geological Survey.)

Walkeh, Bryant (Detroit, Mich.), tbronghC. T. .Simpson. Specimens of J«(>f?OH/a,

representing 7 species. 26894.

Walker, Dr. R. L. (Mansfield, Pa ). Thirty-three ])liotograplis of living animals.

26578.

Wallace, Samuel (Washington, D. C). Homing ]»igeon. 26483.

Walnut, Mrs. Ada l^. (Los Augeles, C|i.l.). Collection of shells. 26399.

Wanstall, William (Washington, D. C). Baker's tally-sticks (four) used in

Philadelphia in 1818. 26317.

Ward, Rowland &. Co. (London, England). Mounted heads of Strepsiceron kudu,

Oreas canna, Gazella walleri, Strepsiceros imbcihis, raiitliolopx Ho(hjsoni, Capra

megacerox. Oris polii. Bo.'<eIaphu-s ir(i(ioc((iiich(>< (26898); 12 large mounted heads

of mammals (26922). Purchased for World's Columbian Exposition.

Ward's Natural Science Estaulishment (Rochester, N. Y.). (lame birds, chiefly

foreign (2.5893)*; skull of boa constrictor (26138)* ; specimen of precious coral

(26200)*; 2 enlarged models of skulls, one of a ]>euguin ami the other of a frog

(26233)* ; peccary from Texas, sewellel from Washington, and meadow-mouse from

Tennessee (26333)*; model of skull of Menopoiiia (26401)*; shell of argonaut, a

])apcr nautilus (26402)* ; raccoon skin (26466)* ; disarticulated skeleton of horse

(26598)'; five mounted birds, viz, Bengal vulture, (rf/ps hengalensix. black

vulture, Caiharista atrata, English pheasant, Phaxianns colchicit-Sj emu, Bro-

maius noiHV-Jiollandiw, adjutant, Lepioptilnn diihins (26643)* ; Auzoux model show-

ing complete anatomy of a turkey (26665)* ; mounted skeleton of man (26812)*;

geological material from various localities (exchange) (26853); spiny- tailed

squiri'el, Anomaliirux pelii; pangolin, Smiitsia lemDiinckii; inolc-rat, Buthjiiiryns

mariiinus; wild ass, Asitius onager (])urchase) (26864); 8 mounted mammals, viz,

African mungoose, Herpestes ichneumon, Indian mungoose, Herpentes griseus, genet,

Genetta rulgarix, fat-tailed sheep, Orisarieti, steatopyga, domestic goat, lop-cared

rabbit, Lepus eunirulus var., guinea-pig, Cania aperea, zebu, Bihox indicus (26867)*
;

geological material (26885)''; slab of serpentine and one of luxullianite from

England, and slab of rapckivi granite from Finland (26895)* ; mounted sjiecimen

of colngo, GahopHhecus rolans (purchase) (27130).

V-'arneke, C. W. (Washington, D. C). Specimen of Putorius enniniu. in the tlesh.

25931

.

Warren, S. (White Springs, Fla.). Larva of boinbycid-inoth, Lagoa erispata. 26365.

Washington, Lawrence (Marshall, Va. ). Washington's Bible (folio volume with

autograph of George Washington on title-page, and his name printed in the list

of subscribers at the end of the book; oil portrait of Maj. Lawrence Wa.shing-

tou (half-brother of George Washington, who built the mansion and named the

estate Mount Vernon, and who bequeathed the property to George Washington
;

commission of Lawrence Washington as major in the King's army on the expedi-

tion uuder Admiral Vernon. Deposit. 25899.

Washington Onyx Mining and Milling Company (Pomeroy, Wash.) Three

specimens of opal from the "Onyx" mines in Garfield County, Wash. 26681.

Watkins, J. E. (See uuder M. W. Beecher and T. S. Bishop.)

Weaver, O. L'. (Indianapolis, Ind.) Badge of the G. A. R., Departmeut of Indi-

ana. 26247.

Wehb, Alexander R. (U. S. consul, Manila, Philippine Islands). Thirty-six pho-

tographs representing natives and houses, streets, and other scenes at the

Philippine Islands (26220); 4 native games, Manila milkman's outfit consisting

of 6 pieces, native costume, hat, shirt and breeches, pair of shoes for wet
weather, and a collection of clay kitchen vessels. 26320. +

"Purchased for World's Columbian Exposition.

t These objects were purchased by Mr. Webb for the National Museum at the
request of the Secretary of the Smitlisouian Institution.
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Wehh, W.vLTEii F. (Geneva, N. Y.)- Six eggs of Audubon's sliearwater, 10 eggs of

niau-o'-\var bird, 20 eggs of sooty tern, 13 eggs of noddy tern, 12 eggs of booby

from Haliania Islands, 3 eggs of cinnamon teal from California. 2(3278.

Webeh, F. C. (Cliicago, 111.). Spider {Arg'wpe traihsrernti Hentz). 26180.

Webbeij, H. J. (Eustis, Fla.). Turtle, in the flesh, obtained by Messrs. Webber and

Swingle. 26906.

Websteij, George C. (See under Carl Steckleman.)

Weed. Clarence ^I. (Hanover, N. C). Type specimensofNortli American Larvest-

spider, Phctlan<jii(hr. 26978.

Weed, Walter L. (Washington, D. C). Kaolin Iron) near Bethesda Park, Mont-

gomery County, Md. 26826.

Weems, David G. (Baltimore, Md.). Photograph of Mr. Weems, inventor. 26406.

Wesley, William & Sox (London, England). Illustrated catalogue of the Auglo-

Jewisli Historical Exhibition (purchase) (26059) ; book entitled " Etching and

Mezzotint Engraving," by H. Herkomer, London, 1892, illustrated (purchase)

(26084); 6 photographs of .Jewish antiquities (purchased for World's Columbian

Exposition) (26241).

White, Dr. C. H., U. S. Navy. Butterfly {Timeta>i cltiron), obtained 200 miles oft' the

nortlnvcsteru coast of Mexico, 2 sphingid-moths, dragon-fly, and a siiecimen of

Hydrophilus from Peru. 26964.

White, E. H. (Astoria, Oreg.). Land and fresh-water shells. 26340.

Whitraves, J. F. (Geological Survey of Canada, Ottawa, Cauada). Specimen of

Thetis «#«(« Whiteaves, from Skidgate Inlet, British Columbia. 26623.

Whitelaw, W. H. (Hartford, Conn.)- Nutmeg, made from the original Charter Oak
tree. 26480.

Whitney, Miss Axxe (Boston, IMass.). Original plaster model of statue " Leif

Erikson."

Whitxey, C. a. (Piedmont, S. Dak.), through L. M. McCormick. Dry skin of bat

{CorynorhiiinH Toivnsendu). 26652.

Whittier, .loSEi'H H. (Manchester, N. H.), through S. S. Yoder. Badge of the Union
Veterans Union, Department of New Hampshire. 26451.

Whyte, James. (See under Dr. Elliott Coue.s, U. S. Army).

Wicks, M. L., Jr. (Los Angeles, Cal.). Skin of short-tailed albatross, JHomedea

(illxitnis. Exchange. 26550.

Wid.maxx, Otto (Old Orchard, Mo.). Nest of Baltimore oriole, 3 nests of Traill's

fly-catcher, and 3 nests of Acadian fly-catcher from the vicinity of St. I^ouis.

26839.

Wilcox, Mrs. Mary E. D. (Washington, D. C). Collection of Jackson relics, con-

sisting of a walking-stick presented to Gen. Andrew Jackson by a friend; Turk-

ish scimetar presented by the Sultan of Turkey to Gen. Jackson; watch worn
by Gen. Jackson at the battle of New Orleans; bead watch-guard presented to

him by his wife ; comb presented by the ladies of New Orleans to Mrs. Jackson

;

card-case used by Mrs. Jackson; racing-purse used by the general; veil jne-

sented by the ladies of Cincinnati to Mrs. Jackson ; sleeve of a dress Avorn by
Mrs. Jackson at the grand ball in New Orleans in 1816; nulliflcation proclama-

tion, printed on satin; copy of appendix to Blackstone used by Gen. Jackson

when studying law in Salisbury, N. C. ; coi)y of Koran ; card of trinkets belong-

ing to Mrs. Jackson; miniatures on ivory of President and Mrs. Jackson.

Deposit. 26196.

Wilcox, A. C. (Washington, I). C). Two arrow-heads found near Upper Marlboro,

Md. 27097.

Wilcox, Glover P. (Fort Huachuca, Ariz.). Eggs of hterin rirens Jon(j\caiida and
Icterus parisornm. 26168.

Wilcox, Jones (East Chatham, N. Y.). Two silver Wyandotte fowls in the flesh

(26628.26670); silver-spangled Hamburg fowl.
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Wilcox, Dr. Timothy E., U. S. A.(Fort Huacliuca, Ariz.). Arachnida and inyriop-

oda, alcoholic specimens of mammals, leeches, birds, and reptiles, collected by

Dr. AVilcox, Master Harry Lawrence, Master Fred Ebert, Master Fred Fowler,

Miss Bertha Eawolle, Miss Florence Scott, Messrs. Leahy and "Walerins, liospital

stewards, and E. Jeuks, hospital corps (26403) ; insects from the vicinity of Fort

Huachnca (26579). (See under C. H. Bales).

Wilkinson, E. (Mansfield, Ohio), Fossil tooth of mammal. 26044.

WiLLCOX, Joseph (Philadelphia, Pa.). Minerals from various localities. Purchased

for World's Columbian Exposition. 26829.

Williams, F. H. (Greene, N. Y.). Two hammer-stones, 2 rude chipped implements, 3

notched sinkers, 20 knives, scrapers, and other objects (27082) ; 60 stone imple-

ments, fragments of pottery, and three vessels of steatite (27115).

Williams, J. A. (Cloud Chief, Okla.). Fifth neck vertebra of an elk (Ccrnis cana-

densis). 26722.

Williams, J. W. (Springlield, Mo.). Specimens of stalactites and stalagmites for

the World's Columbian J^xposition. 26307.

Williams, Mrs. Talcott (Philadelphia, Pa.). Costume of man, costume of woman,

a boy's costume, and man's cloak from Morocco. Purchased for ^^'orlds Colum-

bian Exposition. 26053.

Williams, T. (Honolulu, Hawaiian Islands). Eighty-five photographs representing

views of Hawaiian volcanoes. Purchased for World's Columbian Exposition.

26131.

Willis, Merritt (Bronx Mills, West Farms, N. Y.). Chipped Hint dagger or spear-

head from Illinois, 12 arrow-heads from West Chester, N. Y.. 1 from Indiana,

and 1 from California. 26008.

WiLLSON, George A. (Ashton, Md.). American barn-owl, Sirix j^ratbicola. 26050.

Wilson, F. E. (Greenville, Ohio). Musket flint and small arrow-point, also 2 buttons,

supposed to be relics of camjiaigns under Gen. St. Clair and Gen. Anthony Wayne
during the Revolutionary War. 26746.

Wilson, Scott B. (Surrey, England). Seventeen birds in alcohol from the Sand-

wich Islands. (26201, 26202). (Purchase, gift.

)

Wilson, Thomas (U. S. National Museum). Archaeological objects, consisting of

scrapers, arrow-heads, and similar objects from Le Teil, Selles-sur-Cher, Loir-et

Cher, France, obtained from the collection of A. Bonnet (26538); bronze sword

and bronze hatchet from near Norfolk, England, (26795); 187 rude and leaf

shaped implements, perforators, scrapers, arrow-heads, polished hatchets, grooved

axes, pierced tablets and boat-shaped articles, hematite mullers, and a disk of

banded slate from Ohio (26870). Deposit.

Wiltbeuger, Jacob (Brookland, D. C). Rude implements and spear-heads of

quartzite. 26443.

WiNLOCK, W. C. (See under Smithsonian Institution.)

WiNTON, George B. (San Luis Potosi, Mexico). Skin of pectoral bobwhite,

Colinns iHctoralis (gift) (26614); skins of imperial woodpecker, Campcpliilns

imperialis, from Michoacau, Mexico (purchased for World's Columltian Exposi-

tion) (26893).

WiTCiiELL, S. B. (San Antonio, Tex.). Cocoon of bag-worm, Thi/r'nlopicri/x sp.

26001.

WiTTKUGEL, Erich (San Pedro Sula, Hcmduras). Sixty specimens, representii.g 25

species of rare lepidoptera. Purchase. 26322.

WiTTiCH, B, (Moline, Ind.). Fifty-four photographs illustrating the life and indus-

tries of the Indians of Arizona, New Mexico, and Lower California. 26244.

Wood, Miss E. M. (Cheshire, England). Six colored drawings of grcgarinida

(small parasitic invertebrates) (26234); five drawings of sponges and worms
showing details of structure (27038). Purchased for World's Columbian Expo-

sition.
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Wood, Nelsox (U. S. National Museum). Sumatra pullet. 26486.

Woodward, Albert (Dayton, AVash.). Volcanic dust. 27132.

Woodward, Karl W. (Washington, D. C). Trunk of fossil tree from the Potomac
formation of the District of Columbia. 26918.

AVoosTEK, A. F. (Norfolk, Couu.). Specimeus of IHcerca rhrii-sca, Xiicfohuicfi j)eii><yl-

raniciis, aud Lehia f/randis. 26777.

Worth, S. G. (U. S. Fisli Connnissiou). Specimen of I'nio liiialiniiu'Lvix, from Tygart's

River, AVest A^irginia. 26448.

AA'ORTHEX, Charles K. (AA'arsaw, 111.). Skin and skull of Yaguarnndi's cat, Felis

liagnarundi. Purchase. 26763.

AA'right, Berlin H. (Peun Yau, N. A'.). Collection of shells. 26780.

AA'rioht, Prof. G. F. (Oberlin, Ohio). Glacial material tVoui Ontario, Canada
(26749) ;

photographs illustrating phenomena of glacial drifts from Ohio to

Canada (26786). Purchased for AVorld's Columbian Exposition.

AA^UNDERLiCH, H. & Co. (New A'ork City). Seventeen prints (26727); plate from
Turner's "Liber Studiorum," aud an etching by Jacque (26863). Purchasedfor
AA'orld's Columbian Exposition.

WuxsTEN, Carl (Silver Cliff, Colo.). Nickel ores from Gem Mine, Fremont County,

Colo. 27098.

WTrtele, F. C. (Quebec, Canada). Bromide enlargement of a photograph of work-
ing model of S. S. " Boyal WiUiavi," and a copy of transaction No. 20 of the Lit-

erary and Historical Society of Quebec, Canada, sessions of 1889-1891, containing

the account and certified statement of steamship. Purchase. 27036.

AA^yaxdaxce Brick axl Terra Cotta Compaxy (Ne's- A'ork City), through I). G.

Harriman, secretary. Pyrite deposited on wood. 26508.

AYyaki), E. Saxox (^A'ashington, D. C). Eight large ornamented shells from the

Indo-Pacific Ocean. 2.5966.

AA^YNAXT, AA''. P. (Bealeton, A'a.). Horned grebe, Coli/mbiis auritux. 26706.

AA'yxdham, ay. (H. B. M. consul, Surinam), through Dr. R. AA\ Shufeldt, U. S. A.

Two crania of catfish, known as " crucifix '" fish. 26267.

AA^YOMixG Historical axd Geological Society. (Ses under Smithsonian Insti-

tution.)

Yale College Museum (New Haven, Conn.), through Charles E. Beecher, curator.

Twelve sLabs of crinoids from Crawfordsville, Ind. (26415); 325 specimens of

fossil crinoids, brachiopods, and mollusca from the same locality (26977).

Yale College (New Haven, Conn.), through Prof. E. S. Dana. The Henry magnet.
Deposit. 26705.

Yoder, S. S. (See under Joseph H. AA'hittier.)

Y'OUXG, R. J. (Chrystoval, Ariz.). Two snakes. 27033.

Zo(')LOGiCAL Museum of Chkistiania (Christiania, Norway), through Prof. R. Col-

lett, director. Alcoholic specimens of Jiaid nUh-osienois, Eaiafidlonica. Chimara
monstrosa, Sjnnax spinax, Botlins rhombus, Coitus scorphis, CaUiotnjmus lijra,

Jr(ient\na sphyrana, Salvelinus aljyinus, Onos musiela, Onos cimhr'uts, Gadiis

csmarkii. and Raniceps ranimus. Exchange. 26865.

Zoological Statiox (Naples, Italy). Collection of marine invertebrates. Pur-
chase. 27047.
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IXDEXJ'JS TO ACCES,slOX LIST.

INDEX A.—BY LOCALITY.

AFRICA.
Accession nuiubcr.

Adler, Dr. Cyrus 25835, 25950, 26106

Biittikofer, Dr. J 27040

Ciulle.TT.W 26446

Cluinilierlain,Dr. L. T.,anaMrs. Frances Lea 27004

Chauler, William A stor 26908, 26939

Cliatelain, Heli 26802, 26803

Conge, B.M 26771

Cooke.A.C 25980

"Englisb, George L., & Co 26540

Grant, Hon. Louis B 25998, 26723

Greene. A. S. , U. S. Navy 2622

Accession number.

Keller, F 25911

Moore, H. C 26704

Kandolpb, Miss Cornelia 25968

Sibasion, Unger 26185

Sclilii ter, Wilbelm 2C010, 26506

Schulz, Dr. Auvel 26546

Steckleman. Carl 26257

Tritsch, Albert 26747

AVanamaker, Hon. Jolm 25930

AVrigbt, B. H 26780

AMERICA.
NORTH AMERICA.

Attwater, H. P 2(n 20

Barrows, Prof. W.V, 26796

Benient,C.S 26824

Brooks, Allan C 26011

Cox, Philip 27080,27086.27127

G ilcbrist, F. C 26972

Harvey, Eev. R. M 26901, 20902

Honrston. Joseph 26057

Jordan, Dr. J. S 26379

Lampa-d, Henry 26363

British America.

MarFarlane, R
Mager, Miss Ernestine

Merriam, Dr. C. Hart
Pope, H
Taylor, Miss Elizabeth 20.-)18,

Taylor, Rev. George "\Y

Tliompson, William Nelles

Traill, W. E 25938,

Whiteaves, J. F
Wiirtele, F. C

26380

26160

26441

20061

26519

26136

26237

27103

2G623

27036

Mexico.

Academy of Sciences, San Francisco. Cal ..

Agriculture, Department of 26386,

Anthony, W. A
Apploton, Capt. Nathan 26250,

Bailey, G. E
Blatcliley , W. S

Cleveland , Rev. E. F. X 27061

,

Daniel, Prof. E
Devine, William

Duges, Prof. A 26707,

Emmons, S. F
English, George L. & Co
Fish Commission, U. S 26376, 26574,

Herrera, Prof. A. L

27113

26174

26374

26014

26198

27136

27131

26495

27048

27057

20540

26710

26542

Jouy, P. L 27143

Mason, J. T 26948

Mearns, Dr. E. A., U. S. Army 26022,26089

Merrill, G. P 26319

Northrup, Dr. D. B 26580

Nutf all, George H. F 26877

Palmer, I )r. Edward 26324

Patton, William Hampton 27073

Smith, E. Kirby, Jr 26730

Smith, R. W. Kirliy 26581

Smithsonian Institution. U. S. National

Museum . . . 25887, 25001, 26123, 26207, 26956, 26967

AVhite. Dr. C. H.. F. S. Navy 26964

Winton, George B 26614, 26-!93

United States.

Alabama:
Hurter, Julius 26394

I'erry, R. S 26735

Robinson, Amos G 26068

Romeyn, Capt. Henry, U. S. .\.rmy 26064

ALASKA:
Call, Dr. S. J 26150

Emmons, Lieut. G. T.,U. S. Navy. 26453, 26494

27063

Evermann, Prof. B. W 26658

Fish Commission, U. S 26375, 26739, 26822

Lee, Thomas 27106

Little.john, Chase 26352

The Alaska Indian Bazar, Chicago 27101

Thornton, H. R 26018

Treasury Department, F. S 203!'5 26418

Turner, J. H 26892

Arizona :

Arizona Onyx Company, Chicago 26530

Bales, C.b' 26236

Brown, Herbert 26211

Coleman, J. 1 26159

Collins, H. F 26685

Dawes, Mrs. W. C 26125

Foote, Dr. A. E 26144

Fowler, F. Hall 26219

Hodge, F. AVebb 26631,26635

Johnson, Paul J 25978

Keam, Thomas A' 27072

Kempton, C. H 26287

Lesser & Sawyer 27100

Milos, H. E 26572

Miller, Charles, Jr 27025

Morris, William 26445
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Accession number.
Akizona—Continued.

Sniitlisouian Institution. Bureau of

Ellninlogy 2(;631

Sniitlisoni. Ill Institution. U. S. National

Museum 2G344, 20464, 26553

Stejncger, Dr. Leonhard 2T0S1

Toby, F. H 26316

Wilcox, GloverP 26168

AVilcox, Dr. T. E., U. S. Army . . 26403,26570

Young, K.J 27033

ARKANSAS:
Cornell University, Ithaca, X. Y 20659

Daniel, F. M 2597

L

Interior Department. U. S. Geological

Survey 26140

Kloeber, Cliarles E 26575

California:

Academy of Sciences . 26485

Agriculture, Department of 26017, 26355,

26'!86, 26422, 26562

Alaska Commercial Company, San
Francisco 26526

Anthony, A. W 26758

Belding, L 26637, 27052

Benson, Lieut. H. C.,U. S. Army. 25004,26153

26615

Braverman, M 26467

JJrett, Walter 20177. 2C819

Coville, F. V 26195

Coyne. P.J 26020

Durdeu, Henry S 26588

Gilbert, Prof. Charles H 26736

Godbey, S. M 26079

Hamlin, Homer 26013

Hemphill, Henry 26914

Henshaw, H. "\V 26995, 270U6, 27008, 27049,

27070, 27120. 27137

Hopping, Ralph 20029,20193,27028

Howell, E. E 20713,20828

Interior Department. U.S. Cieological

Survey 27094

Jordan, Dr. J. S 26985

Koch, F. W 26163

Lembert, J . B 20051

Marsh, Charles H . . . . 25941, 25942, 25943, 26117

26335

Merrill, G. P 26319

Nutlall, George H.F 26377

Palmer, Dr. Edward 26372

Pattee, F. B 26151

Picher, Miss Annie B 26627

Pond, Lieut. C. A., U. S. Navy 25895

Shepard, Miss Ida 25910, 26907

Sniitlisonian Institution. Bureau of

Ethnology 26631

Spencer, Emmons 27099

Steinbeck, William 26122

Stephens. F 25989

The Pasadena Loan Association 26474

Walton. Mrs. Ada U 26399

Webb, WalterF 26278

Wicks, M. L.jr 26550

Willis, Merritf 26008

Colorado :

Breninger, George F 26752, 26936

Dille, F. M 26761

Accession number.
Colorado—Continued.

Interior Department. U. S. Geological

Survey 25894, 26458

Palmer, Dr. Edward 26426

Smith, William G 26445

Stephens, F 26805

The Colorado Turkey Hone Stone Co .. 26560

Wunsten, Carl 27098

CONNECTICI'T :

Pfshop, Dr. L. B 26663

Bishop, T.S 26362

Comstock, Cheney & Co 20601, 26602

Gary, W. B 26270

Flint, H. W 2G173, 26273

Kellogg, W. A 26229

Miller, H. D 26043

Northam. Caroline M 20743

Pelton, C. A 23842

Penfleld, Prof S. L 28340

Sage, J. H 20755

Spicer, Capt. J. O 20309

Taylor, Charles 26227

The Knapp and Cowles Manufacturing

Company, Bridgeport 26233

Whitelaw, W. H 20480

Wooster, A. F 26777

Yale University 20705

Delaware :

Beckwith, M. H 26284

Cardeza, Dr. J. M 26503

Fish Commission, U. S 26461, 26840

District of Columbia:
Adler, Dr. Cyrus 25947

Agriculture, Department of 20339, 26343

26656, 26910

Association of Inventors and Manufac-

turers 26469

Audenreid, Mrs. M. C 20568

Bache, R^ne 26385

Bailey, Maj. J. J 23221

Bald win, A . H 20300

Barrows, Prof. W. B 25931

Blackburn, Dr. I. W 20197, 26348

Boettcher, F. L. J 20075

Boswell, Henry 26057

Boswell, R. H 23188

Boyle, J ohn 26701

Brothers, Dr. S. J 20187, 27358, 26391

Brown. R. W 20141, 27147

Burger, P 23 J02

Cameron, J 26203, 26559

Cameron, S. T 26112

Canfleld, Mr 26334

Colburn, Mrs. Rollinson 28582

Cole, G. M 25926

Cooper, W. B 26261

Cox, W. V 2.")916, 26063

Gushing, F. H 20513,26963

Doming, N. L 20190

Fish Commission,U . S 25024,20264. 26461

26479,26552, 20567, 26745,26766, 26792, 26961

Fisher, Dr. A. K 20531

Ford, H.Clay 20806

Francis, Joseph 26760

Freeland, J.J 26599

Godding, Dr. W. W 25920



266 REPORT OF NATIONAL MUSEUM, 1893.

Accession number.

District of Columbia—Continued.

Gooile, Dr. G.Brown 23037,26410

26536, 27149

Greene, F. W 26790

Halderman, Gen. John A 26462

Hasbrouck, E. M 26925

Hay, W.V 26447

Hazen. John McL 26913

Hitchcock, Frank H 26832

Hitchcock, Eomyn 26501

Hoffman, Dr. W. J 26982

Holt, H. P. R 26741

Howell. E. E 26127, 26265

26529, 26827, 26938

Interior Department. U. S. Geological

Survey 26436, 26916, 27094

Jones, J.J 26568

Jones, J. T 26513

Keely, Thomas 26622

Kinney, Mr.s. Louise Cathn 27051

Kuehl'ing, J. H 25974, 26.384

Kulle, Albert 27032

Lauiborn, Dr. E. IT 26935

Laugdale, J. "^ 26383, 27116

Lamer, J . Q 26389

Lightfoot, Jerome 26225

Little, Dr. J. W 26364

Macfarland, Miss Alice 26318

Mann, Miss M. E 26595

Marshall, George 25932, 26397, 26444, 26517

Mason, Prof. 0. T 2G067

Morse, W. S., U. S. Navy 26767

Moreland, Walter 26007

Morgan, Dr. E. L 26808

Mungen, Tlieodore 27029

National Society of the Daughters of

the American Revolution 26993

Xewman & Son 26113

Xoah, Judge J. J 26672

, Osborne.J.W 26548,26606

Owen, n. S 27018

Palmer, Joseph 26072

Palmer, William 26330, 26541, 26911

Pe.ale, Dr, A. C 26871

Peters, Mrs. S. D 26630

Pollock, G. F 26915

Poston, Jlrs. B. F 26199

Post-office Department, IT. S 27083

Powell, C. P 26405

Powell, Maj. J. W 25985

Preble, E. A 27059,27145

Rabbitt, S. E 26409

Raud.sell, Harry 26184

Richards, T. AV 26321

Ridgway, A udubon 26940

Ridgway, Robert 26642, 26646

Roberts, "W. F 25940

Saflford, W. E., Ensign, U. S. Navy 25958

Seward, Miss Olive Risley 25988

Schmid, Edward S 26472, 26590

26629. 26655, 26678

Schwarz, E. A.. 26424,27110

Scollick, J. AV 26473

Shufeldt.Dr.li. W., r. S. Army 25888

Sigourney, C. F 26312

Simpson, C. T 2609:)

Accession number.

District of Columbia—Continued.

Skinner, A 26416, 26465

Smithsonian Institution. Bureaa of

Ethnology - . . 26105, 20286, 26404, 26635, 26905

Smithsonian Institution. U. S. National

Museum 26686

Smithsonian Institution. National Zoo-

logical Park 25933, 26066, 26073, 26074

26139, 26162, 26179, 26328, 26338, 26396, 26407

26450, 26482, 26523, 26544, 26563, 26640, 26654

26702, 26740, 26762, 26793, 26807, 26823, 26872

26879, 26900, 26957, 27044, 27068, 27114, 27144

Tate, Willie B 26184

Thompson, Charles H 26235

Todd, E. R 26137

Treasury Department, U. S 26418

Valentine, E, K 26830

Wallace. Samuel 26183

Warneke, C. W 25931

Wilcox, Mrs. M. E. D 26196

Wiltberger, Jacob 26443

Wood, Nelson R 26486

Woodward, Karl AV 26918

FlORIUA :

Bro\vn,E.J 27133

Canute, James 26U62

Dismukes, G.W 26226

Fish Commission, U. S 26669

Floyd, C. H. B 27333

Greegor, Isaiah 26989

Harris, W.C 27140

Holm, Theodor 26811

Lonnberg, Dr. Einar 26678

Marion Phosphate Company, Diinnel-

lon 26083

Marx, Dr. George 26763

Moore, C. B 26520

Nye, Willard, jr 20891

PiLsbry, H. A 26070

Qnanitance, A. L 26675

Ralph, Dr. AT. L 27056

Sibley, Mr 2G023

The Woman's College of Baltimore 20785

Warren, S 26365

AVebber, H.J 26903

Wright, Berlin H 2G780

Georgia :

Richmond, W. L 26732

Sal Monutain Asbestos Company 27042

Idaho:

Interior Department. U. S. Geological

Survey 26088, 26584

I'hillips.W.Hallett 26680

Illinois;

Adams, W.H 26912

Allen, Dr. H.N 27062

Allen, J. S 26632

Copp, J. B 27084

Daniel, Dr. Z. T 27064

Daniels, L. E 26966

Elliott. W. F 26455

Grabill Cliicago Portrait and View
Company 26155

Gunther, C. F 26493

Guthrie. Ossian 268.56. 26899

Harris, G. A 25892
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Accession miinlier.

Illinois—Continued.

Hodge, H. G 26065,26142

Illinois and Mississippi Canal Com-
pany, Molina 27150

Illinois State Museum of Natural His-

tory, Springfield 26387

Levy, R.J 25953

Palmer, William 26nil, 26923

Perry, Harry W 27078

Pettigrew, J. A 26442

Ridgway, Robert 26275

Weber, F. C 26180

Willis, Merritt 26008

\Vittich, B 26244

VTorthen, C. K 26763

Indiana :

Crawford, John B 26976

Edwards, J 26438

Elvin, R.J 26413

Evermann, Prof. B. W 26789

Hains, Benjamin 26128

Hay, W. P 26992

Merrill, G. P 20176,26423

Moore, Prof. Joseph 26420

Ridg-svay, Robert 26275

Robbins, Irvin 26246

Rothrock, D. M 26172

Seaney, O. E 26694

Shotwell, J. R 26593

Smithsonian Institution. U. S. Na-
tional Museum 26101, 26123, 26133, 26134

"Weaver, O. R 26247

"Willis, Merritt 26008

Tale College Museum 26415, 26977

Indian Territouy :

Kiogsbury, C. H 26107

Kewlon, Dr. "W. S 25917

Iowa :

Brown, Jasper 26610

Elrod, M.J 27126

Fish Commission, U. S 26699

Newton, Prof. H. A 26920

Robinson, T. B 26249

Stuart, L. "W 25929

Kansas :

Claliin, E. K 25960

Pattee, Orson 27075

Toth, Rev. A.N 26774

Kentl'cky;

Evans, J. M 26359

Ganter, H. C 26154,26794

Hains, Benjamin 26306

Johnston, F. B 26130

Ow8ley,Dr. "W. T 26071

Owsley, Mrs. "W. T 25984

Reynolds, O. L. and O. A 26232

Taylor, Mrs. "V. "W 25993

Louisiana :

Clark, J. H 26556

Grimshaw, Mrs. James 25915

Job nston , Mrs. "William Preston 26698

Mcllhenuy, E. A 26683

Perry, Harry "W 26985

Accession number.
Louisiana—Continued.

Putnam, J. Henry 27053

Smithsonian Institution. Bureau of

Ethnology 2710

Vaughan, T. "Wayland 26903

Maine :

Brown, E.J 26880

Crosby, Prof. "W. O 26391

Farrington, O. C 27079

Hill, Dr. "W. Scott 26076

Lamb, T. F 26147

Merrill, H. C 26487

Merrill. L. H 26387

Maryland ;

Andrews, Dr. E. A 26046, 26061

Baker, L. L 26345

Bassett, G. "W 26209

Benedict, J. E 27111

Broemer, "William 26991,27134

Caulfield, "W. L 26240

Dalsheimer, Simon 26054, 26165

Du Bois, J. T 27046

Figgins, J . D 27031

Friedenwald. Dr. A 26731

Hammerbacher & Norris 26478

Hasbrouck, E. M 263.57

Hitchcock, Frank H 26166

Interior Department. U. S. Geological

Survey 25945, 26119

Johns Hopkins University, Baltimore . 27146

Kimber, J. F 26006

McGuire, J. D 26504

Marshall, George 26336

Marshall. Henry 25944, 25961

Melson, Henry 26724

Palmer, Jo.seph 26103
'

Rommel, F. A 26243

Stabler, Harold B 26268, 26198

Stabler, Harold B. and James P 26210

Stabler. J. P 26408

Test, Frederick C 25995

The "Woman's College of Baltimore 26785

Todd, E. R 2625

"Weed, L. "Walter 26826

Weems, D. G 26406

Wilcox, A. C 27097

Willson, G. A 26050

Massachusetts :

Appleton, Capt. Nathan 26245, 26250

Benguiat, Hadji 26338, 26946

Blaney, H. R 26897

Boston Art Students' Association 26605

Crosby, Prof. W. O ; 26294. 26297, 26298

26299, 26303, 26596, 26603, 26650, 26884

Edwards, "V^inal N 26351

Elson, A. W., & Co 26717

Farrington, O. C 26660

Fernald, Prof. C. H 26693

Fewkes, Dr. J. Walter 27102

Fish Commission, U. S 25909,26820

Frazar, G. B 26569

Hallock, Charles 20004

Heliotype Printing Company, Boston. . 26714

Heroux, A. A 26847
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Arcessioii iiiuiibei'.

Massachusetts—Continued.
HitclKock. F. H 27009

Hollis, r. S 26058

Intfiior Ueiiartinent. V . S. Geological

Sur\ey 2:)98G, 2G280, 26490

Jackman, J. T 26432

Jones, Dr. L. C 26641

Keyer, W. D 26231

Koiil, Henry 26709

Kofhler, S. II 26721, 20926, 27070

Langsliaw, J. P 26825

Lattiue, G.W 26230

Museum of Fine Arts, Boston 26720

Neograj)]! Puhlisliing Company, Boston. 267.'i7

Prang, L. & Co 26715

Pwindall, Mrs. Belinda F 26452

Powlanils, Walter 26272

Schoff, S. A 27107

Soutlnvi<k & Critcliley 26502, 26591

Taber, Cbarlcs, & Co 26527

The Art Publishiug Company, Boston. 26716

The Forbes Litbo^rapli Manufacturing
Company, Boston 26421

The Massachusetts .\rnis Company ... 26835

Tinkbam, A. W 26228

Michigan :

Detroit anil Cleveland Steam Naviga-

tion Company 26342

Miller, Charles, jr 26791

Miller, \V 26810

Sniitli, Harlan I 26035

26223,26353, 26551, 26570, 26644

W alker, Bryant 26849

Minnesota :

Agriculture, Department of 27113

Aiken, J. B 26189

Harris, Frank 26.573, 26636

Lauo, Albert 26554

Maxwell, J. A 27060

Miller, Thomas 27095

Kidler, ,1 25912

Siiiitbsonian Institution. Bureau of

Ethnology 25905

Mississippi:

Agriculture, Dejiartment of 26355

Burns, Frank 26214

Johnson, L. C 262.'3

Johnston, Mrs. William Preston 26362

Kershaw, C. K 25898

Yormus, All)ert 27096

Missouri:

Baskett, J.N 26873

Cutler, H. DB 26848

Gatschet, A. S 26323

Harris. G. E 26045

26090, 26161, 26857, 26883

Hurter. Julius 26049, 26394

I.aue, Mert 26308, 26458

Ozark Onyx Company, St. Louis 26888

Smithsonian Institution. F. S. National
Museum 26215

Widnuinn, Otto 26839

AVillianis, J. W 26307

Montana :

Daniel, Dr. Z. T 26282, 26349, 26750

Eslick.J.A 2G597

Accession number.

Montana—Continued.
Fisher, John 26110

Smithsonian Institution. Bureau of

Ethnology 25905, 26525

Spratt, Capt. Frank P 26950

Squyer. Homer 26933, 26941, 26973, 27122

Taylor, William Tate 26585

Nebraska :

Fish Commission, r.S 26699

Keuyon, F. C 27005

McCorniick, L. M 26878

Mohrman, J. H 26224

Skow, Lawrence 26677

Nevada :

Agriculture, Department of 26J17

New Hampshire:
Crosby, Prof W. O 26291

Minot, James 26248

Weed, CM 2;i978

Whittier, J. H 26451

New Jersey:

Andrus, W.J 25635, 26607

Armstrong, T. J 26206

Baur, Dr. George 26817

Berry, F. W 259o3

Bunihain, Williams & Co 25921

English. G. L., & Co 26540, 26586

Hales, Henry 2i55 j4

Hayues, J. E 26971

James, J . F 26:;81

Kemp, Prof. J. F 20378

Kirby & Smith 26676

Mann, Rev. Albert 26516

Mead, C. H 26047, 26075, 26118, 26192, 26311

Khoades. S.N 26744

Smith, Prof. J. B 25977

New Mexico:

American Turquoise Company, New
York '

Bay,\V.L
Biederman, C. R
Dodge, Mrs. K. T
Gabel, T. R
Green, E. S

Hales, Henry
Interior Department. U. S. Geological

Survey

Kunz, G. F
Matthews, \Y

Payn, E. J

Robinson, H. A
Smithsonian Institution. Bureau of

Ethnology 26475.26756

Tylor, Dr. E. B
New York :

Appleton, D., i- Co
Avery, S. P
Baar, Rev. Dj. H
Baldwin & Gleason, Co., Limited

Beecher, M. W
Bendire, Capt. C. E., U. S. Army
Benedict, Dr. A. L
Benjamin, W. E
Blunck. A. E 20748,26845,

Brown, G. S

Central New York Naval Veteran Asso-

ciation, Aiii.sterdara 26079

26804

25922

26781

26152

26684

26078

26917

26435

26143

26009

26168

26854

26905

26491

259.12

27069

26108

26998

26859

27141

261)38

2.")990

26855

26346
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Accession iiuinber.

Kew York Continued.

Cram, Jacob 25972

Crosby, Prof. W. O.. 26289,26290,26292,26293

26295, 26302, 26304, 20.305, 26G26

Emerson, C. H 20725

English. G. L., & Co 20540, 26861

Falconer, J. M 26170

Flechter, T. 8 26484

Fry. Mrs. H. L. M 26776

Fulton, H 27020

Grider, K. A 20510, 26639

Hawkins A. P 26512

Interior Department. U. S. Geological

Survey 25891, 26490

Kaldenberg, F. J., Company 26772

26773, 20862

Kaldenberg, F. R 26770

Kemp, Prof. J. F 26378

Keppel, F., & Co 26729,26806

Kerr, W. C 26949

Kimmel & Voigt 26952

Kuuz, G. F 25900

Lanthier, L. A 26533

Lattin, Lount 26007

Lincoln, J. M 20594

Mason, H. D., &, Sons 20846,20980

Meder. Ferd 20728, 26838

Merck & Co 27019

Millis, S. B -^0751

Neumoegen, B 26860

New York Coin and Stamp Co. . . 25954, 26366

Oppenheimer <fc Co 20774

Pilsbry, H. A 26070

Prentiss, Dr. AY. W 27022

Ralph, Dr. \Yilliam L 27026

Richmond, A. G 26958

Seer, A. S., Theatrical Printing Com-
pany 20036

Sellers, John, & Co 26850

Sherman, John D., jr 27000, 27027

Sewall, H. F 20718

Spears, J. R 26109

Sprague, J. C 20186

Starin, J. H 26054

Stoddard, S. R 26129

The Scott Stamp and Coin Co . . . 25 t75, 25991

Thompson, J. H., jr 20521

Thompson, R. P 20522. 27024

Tiftany & Co 2676

1

Yan Epps, Percy 27073

Yan Rensselaer, Mrs. W. King 26454

Ward's Natural Science estabhijliment,

Rochester 25893, 26138, 26200, 26202

26233. 26401, 26466, 26598, 20643, 26665

26812, 26853, 26864, 268G7, 26885, 27130

Wilcox, Jones 26628, 26670

Williams. F. H 27082,27115

Willis, Merritt 26008

Wuuderlich, H., & Co 26727, 26863

^^'yilndance Brick and Terra Cotta Com-
pany, N( w York 26508

NoKTH Carolina:

Agriculture, Department of 20355

Barnes, B. E 20015

Bowman, D. A 26281

Accession number.

North Carolina—Continued.
Brimley, C. S 27135

Brimley, H. H., & C. S 201 5. 20439, 26682

Eowards, B. M 26156

Fish Commission, U. S 25973

Haywood, Howard 26053

Interior Department. U. S. Geological

Survey 26587

Phillips, W. Hallett 20080

Ray, Garrett D 26:)59

Spainhour, Dr. J. M 27001

Thornton, M. E 26419

North Dakota :

I'ord, T. C 26779

Ohio:

Davis Bros 26021

Deutsch, Prof. G 26616

Dilgard, Albert 26J19

Grierson, A. R 26821

Greegor, Isaiah 26545. 26994

Hoase, H. P 26030

Hunter, Mrs. Lida 26140

Kayser, William 26377

McCormick, L. M 2G70J

Mapel, Harry B 26765

Root, Wallace & Earl 2.j9jj

Scott, W. W 20968

Smith. Harlan 1. 25.)39, 20104, 20350, 2635J. 26044

. Steuart, H. B 20277

Ulrich, E. O 23754

Wilkinson, E 26044

Wilson, F. E 20746

Wilson, Thomas 26870

Wright, Prof. G. F 20749, 2078

5

Oklahoma Territory:

Smithsonian Institution. Bureau of

Ethnology 26843

Williams, J. A 26722

OREfiON

:

Cooke, Dr. Clinton 26169

Cunningham, Barton L 26157

Interior Department. U. S. Geologic;il

Survey 26016

Pearson, C. F 26673

Rosebrook, J. W 25979

Story, J. L 26434

White, E. H 26340

Pennsylvania :

Abbott, Miss Gertrude 25936

Abel, J.C 2618.3,26259,26163

Blair, Thomas
_. 26039

Culin, Stuart 25803,25908,26012,27071

Dickey, F.W 26883

Foote, Dr. A. E. 25946, 26539, 26833, 208 !4, 26875

Fox, William 25952

Fredd, J. P . _ 20217

Hammitt. J. M 26515

Hitchcock. R 27118

Johnson, Prof. E. H 20218

Lacoe, R. D 26102, 26965

Lansinger, W. H 26005
Lentz, W. M. S 26477

Levy, Louis E 26612
Lyon, Mrs. Eliza R 27 '50

Lyou, Mrs. Dr. I'homas 26974
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Accession number.

Pennsylvania—Coutinuert.

Mengel, L. W 26687

Mertz, F. C '-6696

Meyer, Abraham 26778

Morals, Kev. Dr. S 2680^

Moran, Peter 26837

Ort h, G. S 26661

Parry, Maggie 25890

Pesoa, Miss 26429

Powell, S. L 27091

Kambo, M. Elmer 26742

Kice, Mrs. M. E 25914, 26182, 26412

Roberts, H 26271

Rosenthal, Albert 2G800, 26801

Smithsonian Instituti <u 26263

Sulzberger, D 26398, 26816

Sulzberger, Mayer 26121 ,
26817

Stevenson, Mrs. Cornelius 2.i950

The "Wyoming Historical and Geological

Society, "Wilkesbarre 26254

Townsend, C. H 27014

Wa(le,Mrs.Levi 20042

Walker, Dr. R. L 26578

Wamstall, William 26317

Willeox, Joseph 20829

Williams, Mrs. Talcott 26053

Rhode Island:

A ngus, James 2C500

C i-osby. Prof. W. O 26288

Eaaterbrooke, F. 1> 27100

Lewis, G. A 27035

South Cakoi.ixa:

maii,H.E 20216

Lander, W. Tertsh 26589

Lartigue, Dr. G. B 25984

Mellicliarap, Dr. J. H 25897

Sliepard, Dr. C. U 26547

South Dakota:
Cole, F. H 27013

Daniel, Dr. Z. T 26048, 26797, 27124, 27142

Fish Commission, U. S 26449, 26699

Glenn, R.H 26890

McCormick.L.M 26449

McDonald, A . F 26969

WbiTne\ , C. A 26652

TENNEi=SEE :

Cox,P.E 26881

Crew, H. W 25907

CuUom, W. E 20882

Evans, W.H 2.5951

Johnson, H. L 26285, 26392

Park , J . T 26115

SafFord. Prof. J. M 26056

Smithsonian Institution. IT. S. National

M useuni 26260

"Ward'sXaturalScience Establishment. 26333

Texas:
A gricnltnre,Department of . 26239,26355,27002

At t water, H. P 26609, 27012

Bourke,Capt. John G..r. S.Army. 25896, 26024

Burrows, D. B 26178

Cohen, Rev. Itenry 26060, 26095, 26430

Conner.Earl. 25913

Cones, Dr. Elliott, U. S. Army 26633

Downs, A. C 26079, 20082, 26098

Accession number.

Texas—Continued.
Everniann, Prof B. W 26789

Flanagan, A. H 20970

Geological Survey of Texas. 26613, 26813, 20960

George, W. A 27139

Godbey , S. M 26852, 26979

Harris, W. R 25987, 26759

Interior Department. U. S. Geological

Survey 26437

Lattin and Company 27011

Mearns, Dr. E. A., U. S. Army. 26022, 26371

26499, 26608, 26689

Mitchell, J. D 26081, 26114, 26414, 26959

Miin8on,M.S 26645

Neville, W. R 26561

Potter, Rev. J. A., U. S. Army 27183

Ryus,rioydE 26111

Smithsonian Institution. U.S. Nation-

al Museum 26471, 26528

Singlcy , J. A 26692, 26697, 20831

Thorpe, Dr. H. H 25880, 25964

Yance, Dr.J. R 2G400

Vaughan, T. Wayland 2G903

Von Streeruwitz, W.H 25999, 26080

Ward's Natural Science Establishment,

Rochester, N. Y 26333

Witchell. S. B 26001

Utah:
Agriculture, Department of 26017

Burns, Frank 26557

Deseret Museum, Salt Lake City. 26768, 27087

Forrester, Robert 26000, 26090, 26511

26690, 27054

Hubbard, Mrs. H. G 26032

Montgomery, Prof. Henry 26927

Newton, William 27100

Schwarz, E. A 26033

Stanton, T.W 26476

Talmage, J. E 26159

Taylor, William Tate 26585

Yan Deman, H. E 26924

YERMONT :

Avery, W. C 26041

Crosby, Prof. W. () 26296, 26300

Miner, S. O 26565, 266G8

YlRGINIA :

Allen, L R 26904

Ashby, Scott 26549

Beal, Kenneth F 26354

Bean, Barton A 25957

Benedict, J. C 26784

Bradley, Ten-ill 26600

Brady,' Gen. T. J 25927

Bramblitt, Dr. W. H 27866

Brock, Dr. R. A 26919

Brown, E.J 26194

Brown, R. W 27030

Bullock, Edgar 26310

Cararcristi, C. F. Z 26457

Clarke, Prof. F. W 26604

Close, A.J 25969

Griffin, M. R 26077

Gurley. Dr. R. R 26576

Hay, W.Perry 26314
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Accession imi>il)er.

Virginia—Continued.

Interior Department. U. S. Geological

Survey 26119

Kuebling, J . H 2G279, 26691

Langdale, J. TV 26733

McConnell. A. E 26782

Mason, Prof. O. T 25970

Palmer, Joseph 26326,26329,26331

Palmer, William 26337, 26i33

Pelham i Lloyd 26033

Ray nor, X . .

." 26393

Rumple, J.W 26787

Skinner, O. E 25903

Smithsonian Institvition 25928

Sprinkel.J. W 26638

Stahling, F 26085

The Grottoes Company 26481

Washington , Lawrence 25899

Wynant, W. P 20706

Washington:
Carpenter, J. S., U. S. Navy 20094

Daniels,W. H 26052

English, P. H 26031

Fisli Commission, U. S 26788

Hasbrouck, E. M 27090

Interior Department. U. S. Geological

Survey 26204

Intram, Robert 26618

Johu.son, J. S. H 26158

Kalb, Dr. C.W 27257

Kincaid, Trevor 25967

Merrill, Dr. J. C, TJ. S. Army 26666

Mosier, C. A 26369

Washington Onyx Mining and Milling

Company, Pomeroy 2668

1

Ward's Natural Science Establishment,

Rochester, N.T 26333

Woodward, Albert 27132

West Virginia :

Bendire, Capt. C. E., U. S. Army 26167

Rockhill, W.W 26505, 36625

Worth, S. G 26448

Wisconsin :

Daniel, Dr. Z. T 26470

Marsh, C. Dwight 27088

W fOMING

:

Fish Commission, U. S 26449

Interior Department. U. S. Geological

Survey 27094

Knight, F. C 26844

Knight,W. C 27055

Sherman, C. A 26618

Smithsonian Institution. National Zoo-

logical Park 26327

Stilwell, L.W 26091

WEST INDIES.

Bendire, Capt. C. E., U. S. Army 26238

Blake, Lady Edith 25976
Broadway, W. G 26507

Brown, R.W 26097

Caracciolo, H 27092

Cory,C.B 26624

Accession number.
Fox, W.J 26274

Greegor, Isaiah 26989

Gundlach, Dr. J 27148

Ingraham, D. P 26269

Montane, Dr. Luis 26934
Ober, F. A 26798
Richardson, Cliflbrd 25923
Robin.son, Lieut. Wii t, U. S. Army 26986
Saunders, H. R 26814

Webb, W. F 2G278

CENTRAL AMERICA.

Cherrie, Georgt- K
Colsou, E. H
Dow, Mrs. Elizabeth K
Keith, John
National Museum oi' Costa Rica, San Jose.

.

Peabody Museum, Cambriuge, Mass
Phillips, W. Hallett

Richmond, C. W 26252,

26496, 26711, 26726, 26738, 26809,'

Von Phul, Hon. Frank
Wittkugel, Erich

SOUTH AMERICA.

Bartleeman, R. M
Bureau of American Republics, Washing-

ton, D. C
English, G. L., & Co
Kerr, M. B
Robinson, Lieut. Wirt, U. S. Armj- . . . 26592,

Satford, W. E., Ensign U. S. Navy
Schmid, E. S

Smithsonian Institution. National Zoolog-

ical Park

Tisdel, W. P
University of Upsala, Upsala, Sweden
Von Ibering, Dr. H 26028.

White, Dr. C. H., V. S. Navy
Wright, Berlin H

ASIA.

A bbott, Dr. W. L 25997, 26251, 27085

Adler, Dr. Cyrus 25962, 26171

Andrews, Hon. Henry W 26124

Baar, Dr. H 26534

Barakkat, Mrs. Layj'ah 25934

Bissinger, Hon. Erhard 25902

Brooks, A. C 26909

Calcutta Botanic Garden 2.5983, 27112

Chamberlain, Dr. L. T. and Frances Lea. . . 27004

Culin, Stuart 26003
Dreaser, H. E 25966

Egleston, Dr. T 26514
Ellis, Hon. C. C 26703

Goward, G 26341
Heard, Hon. Augustine 26255
Hitclicock, Romyn 26509

Indian Museum, Calcutta 26671, 2G887

Jennings, F. H 26492

26382

2G997

27125

20734

26087

26262

26025

26095

26160

27123

26373

26322

26213

26783

26540

265S3

26700

26 U5
26649

26332

27067

26148

20577

26964

26780
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Accession iinmlxT.

Lowdcriiiilk, W. n., and Co., Washington,
D. C 25889

Kockbill, ^Y. W 26511, 26571, 20712, 27007

Scliliemann, Madame 27C23

Science Ctdlege, Imperial University,Japan . 25037

Sliiigio, Hieromich 25910, 20929, 2706G

Smith, Dr. S. J 26489

Smolinski. Joseph 26836

Stearns, Dr. K. E. C 26932

Sternberg. Baron H. S 27121

Takayanazi, Tozo 26931

Taylor,Rev. G. W 26136

Tegima, S 26145

Waggaman, T. E 26930

Wright, Berlin H 26780

Wyndham. W 26267

EUROPB.

Adler, Dr. Cyrus 25935

Appleton, Capt. Nathan 26250

Balfour. Henry 26027

Boucard, A 26953

Brinton, Mrs. Emma G 26983

Briinetti, E 26996

Bryant, H. G 26841

Byers, Hon. S. H. M 26757

Chambers, W.N 27058

Christie, J. C 2704.S

Columbian Historical Exposition, Madrid . 26990

Cossmann, M 26425

Cr( sby. E. W 2G869, 26889, 27015, 27065

Crosby, Brof. W. O 26626

Culin, Stuart 25908, 26928

Curtin, Hon. Jeremiah 27117

De Struve, Mr. Charles 26089

Dexti r. Hon. Lewis 26026. 27016, 271 29

Deyrolle, Emilo 26664

Du Buy sson, H 26181

Durand, John 26818

Eumiet t, Mrs. R. A 26868, 27039

Engli^^h, G. L., & Co 26540, 26.586

Fea, Leonardo 27003

Fish Commission, TJ. S 20987

Fletcher, V S 26427

I- liigel. Dr. Felix 2G242

Foote, Dr. A. E 26876

Franciolini, L 26256

Fulton, Hugh 27123

Gerrard, Edward 25996. 26856

Giglioli, Prof. H. H 25925

Goode, Dr. G. Brown 25906, 26532, 26543, 26647

Gurlitt, Fritz 26944

Hewlett, S. G 26537

Hoiik, Fridolf 27089

Hough, Walter 26981, 26999

Hubbard, L. L 26390

Igelstrom, L. J 26431

Imperial Austrian Museum, Vienna 27104

Interior Department. IT. S. Geologi<-al

Survey 26490

Jarvis, J. F 20894

Johnston-Lavis, H. J 20055. 26132

Krantz, Dr 2602'

Accession number.
Krusi, Graf, 27249

Kunz, G. F 26617

Lassimonne, S. E 26208

Lovett, Edward 27077

McMurdy, Mrs. Helen 25885

Messekouimer, H 26428

Middleton, Prof. J. Henry 26164

Montandon, Prof. A. L 25994

Moss, William 26753

Munich Academy, Munich 26726

Noah, John M 26368

Nuttall, Mrs. Zelia 269S4

Ober, F. A 26799

Pavlow, Prof. A 26069

PriBtorius, Charles 26851

Ramsay. Allan 26945

Royal Museum, Berlin, Germany 26913

Sandberg, C. P 26604

Sehliiter, Wilhclm 26110, 27021

Seward, Miss Olive Risley 2.5918

Shugio, Hieromich 25910

Siemens, William 26086

Simonis, M. 1 Abbe Paul Miiller 26555

Smitli.souian Institution 26266, 2C524. 26988

Smithsonian Institution. U. S. National

Museum 26361

Smolinski, Joseph 26836, 27045

Snyder, Hon. B. T 27003

Stejneger, Dr. Leon hard 2C558

Sturge, Joseph 271 13

Sudallah, Souhami & Co 20912

The K. K. Hofmuseum. Vienna 20 :8S

Ward. Rowland & Co.. London 20808. 20922

Ward's Natural Science Establishment,

Rochester, N. T 268D5

Wesley, William. &. Son 26y59, 26084, 26241

Wilson, Thomas 26538, 26795

Wood, Miss E. M 25816, 26234, 27038

Zoological Museum of Christiania, Norway. 26865

Zoological Station, Naples. Italy 27047

OCEANICA.

AUSTRALASIA.

Australia.

Adams, C. F 26212

A ustralian Museum, Sydney 26775

Bednall, W. T 26620

Brown, E.J 26370

Canterbury Museum, Christchurch, New
Zealand 26947

Flood Bros 26191

Gregory, J. R 27034

Peters, Mrs. S. D 26417

Pilling, J. C 20955

Tristram , Rev. H. B 25982

Von Mueller, Baron Ferd 26034, 26120, 26151

Malaysia.

Royal Museum, Florence, Italy 25949

Webb, Hon. Alexander R 26320

Wvard. E. S 25955
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Poljmesia.

Accession number.

Bernice Pauahi Bishop Musouii), Honoluhi. 26874

27074

Lyons, Prof. A. B 26356, 266U

Stejneger, Dr. Leouhard 26497

Williams, 1 26131

Wilson, Scott B 26201. 26202

Islands in the Pacific Ocean.

Baur, Dr. G 26622

IXDEX B.—BY DEPARTMENTS IN
THE NATIONAL MUSEUM.

UEPAF.TMENi. I.

Arts and Industries:.

Accession number.

Abbott, Dr. W. L 26251

Adler, Dr. Cyrus 25935, 25947, 26171

Andrus, W.J 23635, 26C07

Appleton, D., & Co 25992

Appleton, Capt. Kathan 26250, 26374

Armstrong, T.J 26406

Association of Inventors and Manufactur-

ers, Washington, D. C 26469

Avery, S. P 27069

Baar, Kev. Dr. H 26108, 26534

Baldwin, Gle.i.son & Co., Limited 26998

Bcecher, M. W 26859

Benjamin, W. E 25J90

Benguiat, Hadji 26388, 26946

Bishop, T. S 26962

Bissinger, Hon. Erhard 25902

Blauey, H. K 26897

Boston Art Students' Association 20605

Boswell,E.H 26188

Brady, Gen. T.J 25927

Braverman.M 26467

Brock, Dr. Pv. A 26919

Broemer, William 26991, 27134

Brothers, Dr. L. J 26187, 26358, 26391

Burnham, Williams ..t Co 25921

Byers, Hon . S. H . M 26757

Cameron, John .' 20205, 26559

Gary, W. B 26270

Central New York Veteran Association,

Am.sterdam, X. Y 26679

Clark, J . H 26556

Chatelain, H^li 26803

Cohen, Kev. Henry 20430

Cole, G. M 25926

Columbian Historical Exposition, Madrid. 26990

Comstock, Cheney & Co 26601, 26602

Conge, B. M 26771

Cooper, W. B 26261

Culin, Stuart 26012

Daniel, Prof. E 27131

Deutsch, Prof. G 26616

Ellis, Hon. C. C 20703

Elson, A. W., & Co 26717

Elvin, R.J 20413

H. Mis. 184, pt 2 18

Accession number.

Ealconer, J. M 26170

Fish Commi8.-.iou, U S 20987

Flechter, Y . S 26127, 26484

Foote, Dr. A. E 25046

Franciolini, L 2G256

Francis, Joseph 2 )760

Friedenwald, Dr. A 26731

Goode. Dr. G. Brown 25906, 26037, 26410

20532, 26647

Gowaid G 25U1
Grant. Hon. Louis B 25398

Grimshaw, Mrs. James 25315

Gunther, C. F 23133

I

Gurlitt, Fritz 26944

j

Hales, Henry 26534

j

Hallock, Charles 26334

Hawkins, A. P 20512

Haynes J. E 26371

Hazen. JohnMcL 26313

Heard, Hon. Augustine 26255

I Heliotype Printing Company, Boston, Mass .26714

I

Hitchcock, Uomyn 25501

1 Hoffman, Dr. W.J. 26382

I
Hough, Walter 2'J9S1, 26399

Illinois and Mississippi Canal Company,
' Moline 27150

Jennings, F. H 26192

Johns Hopkins University, Baltimore, Md. 27116

I

Kaldenberg,F.J.Co 26772,26773,26862

:
Kaldenberg. F. R 23770

Kellogg, W. A 20229

Keppel. F., & Co 20729, 26890

Keyer, W. D 26231

Kimmcl &. Yoigt 2G952

Kinney. Mrs. Louise Catlin 27051

Koehler, S. K 26721,20926,27070

Kohl, Henry 26719

Lamborn, Dr. R. II 26335

Lanlhier, L. A 2G52J

Lattine, G.W 26230

Lentz, W. M. S 26t7T

Levy, L . E 266 12

Lyon, Mrs. Eliza R 27050

Lyon, Mrs. Dr. Thomas 26374

Mager. Miss Ernestine 26160

Mann, Miss M. E 26595-

Mason, U. D.. & Sous 26980

Moder, Ferd 26728, 26838

Melson, Henry 26724

Merck & Co 27019-

Middleton, Prof. J, Henry 26161

Miller, W 26810'

M iner, S. 26563-

Minot, J ames 262 48

Moran, Peter 26S37

Museum of Fine Arts, Boston, Mass 26720

National Society of tlie Daughters of the

American Revolution 26 )93

Neograph Publishing Company, Boston,

Mass 26737

Newman & Sou 26113

Now York Coin and Stamp Company. 25354, 26366

Noah, Judge J.J 26672

Noah, J. M 26363

Nortbam, Caroline M 26743
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Accession mmibfr.

Ober, F. A 26799

Oppeiilieimer, S. , & Co 20774

Osborne, J. W 26548, 26C06

Owen, H. .S 27018

Palmer, Dr. Edwanl 26426

Teale, Dr. A. (
' 26871

Pelf on, r. A 26842

Pcsoa, M iss 2G429

Poston, Mrs. B. F 26199

Powell, C.P 26405

Praetorius, Charles 26851

Prang, L..& Co 26715

Prentiss, Dr. W. W 27022

Itabbitt, S. E 26409

Panisay, Allan 26945

Peynoids, O L. & 0. A 2G232

Pobbnis, Irviu 26246

Kobinson, T. C 26249

Pommel , F. A 26243

Pcsenthal, Albert :'6S0O, 26801

Powlaiids, Walter 26272

Pioyal Musenm, Berlin, Germany 26943

ItoyalMuseum, Florence, It^y 25949

t^andberg. C. P 26634

Scliliemann, Madame 27023

Schoti; S. A 27107

Seer, A. S., Theatrical Printing Coiiii)any.

New York 2003!)

Sellers, John, & Souti 26S50

Seward, Miss Olive Eisley 25918

Sewall, H . F 26718

Shiigio, Uieromich 2.5910, 26929, 270GG

Sibasio, Unger 26185

Siemens, William 26086

Simonis, M. 1 Abbe Paul Miiller 26555

Smith. 11. I 26035

Smithsonian liistitutioii . 26263, 26266, 26524, 26988

Smithsonian Institution. V. S. Kational

Museum 25837,20361

Snyder, Hon. B. T 27093

Souhami, Sadullah & Co 26942

Stariu, J. H 26954

Stearns, Dr. R. E. C 26932

Stcckleiuan, Carl 26257

Sulzberger, D 26398, 26816

Sulzberger, Mayer 20121. 20817

Taber, Charles, & Co 20527

Takayanazi, Tozo 26931

Taylor. Charles 26227

The Art Publisliing Conijiaiiy, Boston,

ilass 26716

'1 he Forbes Lithograiih ilanulactiiring

Company, Boston, Mass 20421

The Scott Stamp and Coin Coniiiany. New
York 25975, 25991

The AYyoming Historical and (leological

Society, Wilkesbarre, Pa 26254

Thompson, J. H. ,.jr 26521

Thompson, U. P 26522

Titian J & Co 203 17, 20704

Tinkhani, A. W 20228

Tisdel, ^V. P 27007

Tritsch, Albert 20747

Yalentine, E. K 26830

Van Epps, Percy 27073

Accession number.

Wade, Mrs. Levi 20042

Waggaman. T. E 26930

Wamstall, William 26317

Washington, Lawrence 25899

Weaver, O. U 20247

AYeems, D. C 2 5406

Wesley, William. >S: Son 20084, 26241

Whitelaw, W. H 20480

Whittier, J. H . 20451

Wilcox, Jones 26028

Wilcox, Mrs. M. E. I) 261DG

\Yilson. F. E 26740

Wood, Nelson P 26483

Wundeilich. H., & Co 26727, 26S63

Wiirtcle, F. C 27036

Wyard, E. S 25955

Yale University, New Haven. Conn 26705

DEPART.MENT II

(A) Ethnolooy.

Abbott, Miss Gertrude 2593G

Abbott, Dr. W. L 25997,27085

Adler, Dr. Cyrus 2595'J, 25962, 20100

Aiken, J. B 26189

Allen. Dr. H.N 27062

Allen, J. S 26632

Appleton, Capt. Nathan 26245

Bacho, Bene 20385

Balfour, Henry 26027

Barakkat, Mrs. Layyah 25934

Beriiice Paualii Bishop Museum. Ilonolu'.u. 27074

Bissinger, Hon. Erhard 25302

Bourke, Capt. John G., U. S. Army. 2.'>896, 20024

Bradley, Terrill 26GJJ

Brinton, :Mrs. Emma G 2638.1

Bryant, H. G 20841

Cadle, W. W 23410

Cameron, S. T 26112

Chambers, W . X 27058

Chanlcr, William Astor 2.5939

Chatelain, Heli 2G812

Cleveland, Pev. E. F. X 270G1, 27136

Cohen, Rev. Henry 20)95, 265S2

Colson. E. H 26997

Cooke, A . C 25380

Copp, J. B 27084

Coville, F. V 2G195

Cox, W.Y 2G063

Culin, Stuart 25809, 25:10S, 26003. 20928, 27071

Cushing, F. H 20513, 20903

Curt in, Hon. Jeremiah 27117

Dalsheimer, Simon 26054, 26165

Daniel. Dr. Z. T... 27142 26282, 20349, 26753, 26797

27004,27121

Detroit and Cleveland Steam Navigation

Company 26342

Dilyard, Albert 26019

Diirand, John 26818

Elliott, W . F 26455

Elhs, Hon. C. C 26703

Emerson, C. H 26725

Emmons, Lieut. G. T., U. S. Navy 26453

26494. 27003
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Accession iiunilier.

Fewkes, Dr. J. Walter 27102
Fliigel, I)r. Felix 26242

Freeland, .I.J 20599
Fry, Mrs. H. L. M 26776

Gatscliet, A. S 26323
Goode, Dr. G. Brown 26536, 26543
Greegor, Isaiah 20545
Greene, A. S., Ensign, V. S. Nav v 26222
Grider, R A 26510, 26630
Haldermaii Gen. John A 26462
UaiiiiiKr bather and Norris 26478
Hodse. F. Webb 26535,26631
Interior Department. F. S ( kohigical Snr-

^'ey 26204
Johnson, I'rof. E. II 26218
Johnston, Mrs. William Preston 26302, 26698
Kellt'i

.

F 25911
Kunz.G F 25900
Lander, W. Tertsh o^^gg

Lee, Tlion;as 2710C
Levy.R J 259.'S3

Lovett, Edward 27077
Lowdermilk,W II.,>»^Co 25889
McGuire, J. D 26504
Meyer, Abraham 26778
Miclieh Brothers 26661
Miles, H. E 26572
M erriani, Dr. C. Hart 26441

20815

26927

20808

20984

20324

27078

26680

Morals, Kev. Dr. S

Montgomery, T'rof. Henry
Morgan, Dr. E. L
Ivnttall.Mrs. Zejia

Palmer, Dr. Edward
Perry, H. W
Phillips, W. Hallett

Picher, Miss Annie B 26027
Pilling, J. C 2G955
Randall, Mrs. Belinda L 26452
Randolph, Mis.s Cornelia 25968
Ricliiiiond, AG •''6958

Rockh.ll, W. W Z'.'.' '.'.'.'...'..
26505

26511. 26571, 26625, 26712, 27007
Royal Museum, Florence, Italy 25949
Saftord, W. E„ Ensign, U. S. Xavy. . . . 25958, 26315
Seaney, O. E 26694

25988

26618

26593

20489

Seward, Mi.ss 01 IV

Sherman, C. A
Shotwell. J. R '_

Smith, Dr. S. J
Smithsonian Institution. Bureau of Etii-

noi<'gy 26105, 26286, 264t;4, 20475, 26525
26631. 266.35, 26756, 26843, 26905, 27108

Smithsonian Institution. U. S. National
M"«euiu 25887, 26207

Spears, J.R * 26109
Spicer. Cart J. 26309
Steckleman, Carl 262.57

Stevenson, Mrs. Cornelius 25056
Tay lor, Mi,-s Elizabeth 26519
The Alaska Indian Bazaar, Chicago 27101
The Knapp dc Cowles Manufacturing Com-
pany, Bridgeport, Conn 26283

The Mas.sachusett8 Arms Company, Chic
opee Falls

; 00835
The Pasadena Loan Association 26474

Accession number.
Thompson, C. H 26235

I Thompson, William XcUes 26237
Thornton, H.R 26J18

;

Turner, J. Henry 26S92
Tylor, Dr. E. B .,5491

Toth, Rev. H. N 26674
"Wanamaker. Hon. John "5930
Webb, Hon. Alexander R 26320
Wesley, William, & Son 26059
Williams Mrs. Talcott 26053
Wittich, B 26244

(B) ABURKilXAI. A.-MERIC.^N PoTTKRV.

Abbott, Dr. W. L Og^gi
Floyd, C. H. B 27233
Hales, Henry -'0917

Maxwell. J. A '>7060

Mearns, Dr. E. A., U. S. Army 26499

DEPARTMENT III.

PKEHISTORIC A.\THROPOLO(iY.

-^Itel' J. C 26183, 26259. 20463
Angus, Janie.- 26500
Biederinan, C. R 26781
Blake, Lady Edith 95970
Branihlitt, Dr. AV. H 2686O
Brown, G. S 26346
Bullock, Edgai 26310
Coyne, P. J 26020
Co-^'PE 26881
Cujlom, A\'. E '^088''

Daniel. Dr. Z. T 26470
Davis Bros 23621
Easterbrook. F. D '>7100

Ford,T.c .;;;;;;;;;;; 20779
Frazar,G.B 26569
Haininitt, J. M "6515
Haywood, Howard 26653
Henshaw, H. W "7008
Hewlett, S.G

'.''

2tJ537

Hill, Dr. W.Scott 26076
Hoiik, Fndlof 27089
Johnson. H. L 26.39"

Johnson, L. C "6"53

Joiiy , P. L 27143
Kershaw, C. E 25898
Kn 1g h t , F. C 268 44
Kuight,W.C 27055
Lartigue, Dr. G. B 25984
Lovett, Edward ''7077

M^ip'-l.E-^ '..'.'
267G5

Mearns, Dr. E. A. , V. S. Army 20490 26608
Mertz.F.C '

26696
MillerH.D 0(5343

Millis, S. I!
. 26751

Montane, Dr. Luis 26934
^""re.C.B -26520

Nye, AA'illard Jr 26831
Ober, F. A "6798
Peiry,H. W 27078
Rice, Mrs. Marie E 259:4 26182
Royal Museum. Florence, Italy 25949
njithsoniau Institution U. 8. National
Museum "6"07

Si>ainhour. Dr. J. M 27001
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Accession miniber.

Yorimis, Albert 27096

Wilcox, A. C 27097

Williams, F. H 27082, 27115

Willis, Merritt 26008

Wilson. r.E 2G7-l(i

Wilson, Thomas 26538, 26795, 26870

"Wiltberger, Jacob 26443

DEPAKTMENT IV.

Mammals.

Abbott, Dr. W. L 25997, 26251, 27o85

Asrieulturc, Department of 26526, 20910

Bailey.Ma.i J.J 26221

B.nles, C. n 2623C

Boyle, John 26701

Bnmley, H. H. <!c C. S 20135

Burger, Peter 20002

Canfleld, U 2G33i

Cbanler, William Astor 26908, 26939

Downs, A. C 26079, 26082, 26 ,98

Fea, Leonardo 20703

Fish Commission, U. S . . . 20375, 20376, 20449, 26710

Ford, n. Clay 26800

Gilbert, Prot. C. H 26736

Goode, Dr. G. Brown 27149

Grant, Hon. L. B 20723

Greene, F.W 20700

Griffin, M.ll 20077

Hasbrouck, E. M 20925

Henshaw, H. W 271.37

Holt, H. P. K 20741

Indian Museum, Calcutta, India 26887

Keely, Thomas 26022

Kuehlmg, J . H 26384

McCormick, L. M 20449

MacFarlane, R 26380

Marsh, Charles 25941, 25942, 25943, 26117, 26335

Marshall, George . . 25932, 20336, 20397, 20444. 26517

Mearns,Dr. E. A.,U.S, Army . . . 25823, 20022, 20371

26499, 20608 26689

Moutandon, Prof. A. L , 25994

Moore, H. C 26704

Palmer, Joseph 26072, 20320, 20329, 20331

Palmer, William . . 20330, 20337, 26541, 20911, 20923

Perry, H W 20975, 27078

Pettigrew, J, A 20442

Peters, Mrs. S. D 20417, 26630

Pollock, G. F 20915

Pope, H 20021

Preble, E. A 27145

Schmid, E. S 20029

Smith, W. G . 20445

Smithsonian Institution 25928

Smithsonian Institution. U. S. National

Museum 25887, 25901, 26207, 26471, 26528

26553, 26956, 20967

Smithsonian Institution. National Zoo-

logical I'ark 25933, 20073, 20074

20139, 20325, 20,!27, 20328, 20332, 26338, 26396

26453, 26523, 20544, 20563, 26054, 26702, 26749

20702, 26793, 26808, 26823, 26900, 27044, 27144

Stabler, Harold B. and James P 20310

Sternburg, Barou H. S 27121

Accession number.

Sturge, Josejdi 27119

Todd, E. R 20137

Towusend. C. H 27014

Traill, W.E 25938

Treasury Dei>artiiiont, U. S 2 j395. 26418

Turner, J. Henry 26892

Walker, Dr. P.. L 26578

Ward, Rowland & Co., London, England. . . 26^98

20922

"n'ard's Natural Science Establishment,

Rochester, N. T. . 20333. 26460, 26804, 20867. 27130

Warneke, C. ^^' 25931

AVhitney, C. A 20052

Wilcox, Dr. T. E. , V. S. Army 20103

AVorthen, C. K 20763

DEPAKTMENT Y.

(A) BlKD^.

Abbott, Dr. W. L 25997,26251,27085

Andrews, Hon. Henry W 26124

Asliby, Scott 265 19

Attwater, H, P 27J12

Baker, L. L 20345

Barrows, Prof. W. B 25981

Baskctt, J.N • - 26873

Benedict, J . E 20784

Benson, Lieut. H. C, V. S. Army 20153

Beruico Pauahi Bishop Museum, Honolulu. 26874

Boucanl, A 20953

Breninger, G . F 20752, 20336

Brooks, A, C 20011,2600)

Brett, Walter 20177,20819

Brown, E.J 20194. 20370, 26880, 271.^>3

Bureau of American Republics 20783

Burrows, I). B 2J178

Buttikofer, Dr. J 27040

Cory, C. B 20024

Coues, Dr. Elliott, U. S. Army 2S033

Crew, H. W 25907

Duw, Mrs. Elizabeth K 27125

Dresser, H. K 25966

Elrod, M. J 27126

Eminett, Mrs P. A 27039

Fish Conmiissiou, U. S 26449, 26739, 20820

Gerrard, Edward 25996

Guudlach, Dr. J 27148

Harvey, Rev. M 20901, 20902

Hasbrouck, E. M 27090

Hitchcock, F. H 26832

Ingraham, D. P 20209

J ones, J . T 26313

Jones, Dr. L. C 26341

Lano, Albert 20554

Earner, John Q 20389

Lattin & Co 27011

McCormick, L. M 26878

Macfarland, Miss Alice 26318

Marshall, Henry 25944, 25001

Mearns, Dr, E. A,,U. S. Army 20022

20371,20499,20008,20080

Merrill, Dr J. C, V. S. Army 26606

Morris William 20440

Mosier, C, A 2G309
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Accession number.
National Miiseuniof Costa Rica, San Jose. 26087

26262

Xuttall, G. H 26877

Orth ,C S 26661

Palmer, TTilliani 26433,26911

Park, J . T 26115

Peabody Museum, Cambridge, Mass 26025

Ralph, Dr. W. L 27050

Richmond, C. W 26252, 26496, 26738, 26809

Ridgvay, Robert 26275, 2G642, 26046

Robinson, Lieut. Wirt, U. S. Army.. 26592,26700

Schliiter, Wilhelm 26010,26110,27021

Schmi<I, E. S 25078, 26590

Science College Imperial Museum, Tokio,

Japan 25037

Sigourney, C. F 26312

Singley, J. A 26692,26697

Skinner, A 26416

Skow, Lawrence 20677

Smithsonian Institutioa 25928

Smithsonian Institution. U. S. National

Museum 25887,25901

26207, 26471, 26528, 2d553, 26686, 26956, 26907

Smithsonian Institution. Kational Zoolog-

ical Park . . . 2G906. 26407, 26040, 20872, 20879, 2706«

Southwick i: Cntchley 20502,20591

Stabler, H. B 20208, 26498

Stabler, J . P 20408

Stejneger, Dr. Lconbaril 20497,26558

Taylor, Miss Elizabeth 26518,26519

Todd. E. R 26258

Tristram, Rev. H. B 25982

Ward's Natural Science Establislimen t,

Rochester, N. V 25893, 26643

Wicks, ML, Jr 26650

Willson, G. A 20050

Winton, B. B 26014.26893

Wynant, W. P 26706

(B) Birds Eggs.

Abbott, Dr W. L 27085

Anthony, A. W.. 26758

Anthony, W A 26174

Attwater, H. P 26216,26009

Barrows, Pi ot . W. B 26790

Bendire, Capt C. E., U. S Army 20107,26238

Ben.son, Lieut H. C, U. S. Army 25904

26149 26615

Bishop, Dr. L. B 20063

Breninger, G. F 26752. 2GD30

Brown, Jasper 20010

Call, Dr. S. J 26150

Cberrie, G. K 26382

Cooke, Dr. C.T 20169

Cutler, H. D'B 26848

Dillc, F. M 26761

Everniann, Prof. B. W 20058

Flint, H . W
._ 20173, 20273

Fisbcr, Dr. A. K 26531

Fowler, F. Hall 20219

Harris, Frank CG.j73, 20036

Henshaw, H. W 27120

Hfrrera, Prof. A . L 26542

Hitchcock, F. II 201G0, 27C09

Little John. Chase 2fi;i."i2

^ Accession number.
Mcllhenny, E. A 26684

Mearns, Dr. E. A., U. S. Army 26371

Mongel, Levi 26687

Miller, Tliomas Zi035

Pattee, F. B 20151

Peabody Museum, Cambridge, Mass 26025

Riilph, Dr. W. L 27026

Richards. T. W 20321

Richmond, C. W 26738

Rosebrook, J. W 25079

Sage, J. H 26755

Smith, R. "W. Kirhy 26581

Sprague,J.C 2618G

Steinbeck, William 20122

Taylor, Miss Elizabeth 26519

Toby, F. n 26 ne
Webb, W F 26278

Widmann, Otto 20839

Wilcox, G. P 20108

DEPARTMENT VI.

Reptiles.

Abbott, Dr. AV. L 25997. 27085

Adams, C. F 20212

Agriculture, Department ot 26017

Baur, Dr. George 26817

Belding, L 26037, 27052

Benedict, J. E 27111

Blackburn, Dr. I. W 26197, 20348

Blatchley, W. S 26198

Eoettcber, F. L. J 26175

Brimley
, C. S 27135

Brimley, H. H. and C. S 26439, 26682

Brown, Herbert 2G211

Brown, R. W 27030

Caracciolo, H 27092

Caultield, W. L 26240

Chauler, "William Astor 20939

Chatelain, H61i 20803

Collins, H. F 20685

Cram, Jacob 25972

Daniel, Dr. Z. T 26048

Eslick, J. A 26.597

Figgins, J. D 27031

Fish Commission, U. S 26669, 26820

Gerrard. Edward 26858

Godding, Dr. W. W 25920

Harris, G. E 26045, 26090

Hasbrouck, E. M £6357

Hay, W. Perry' 26314

Henshaw, H. W 20;);i5, 27049, 27076, 271^7

Holm, Theodor 26811

Hurter, Julius 20049,26394

Koch, F. W 20163

Kuehling, J. H 25974, 26279, 26691

Kulle, Albert 27032

McConnell, A. E 26782

McCorraick, L. M* 20709

McMurdy, Mrs. Helen 25885

Matthews,W 26009

Mea is. Dr. E. A., U. S. Army. . 26371, 26608, 26G39

Merrill, G. P' 26176, 26319, 26423

Montandon, Prof. A . L 25994

Miiimen, Theodore 27029
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Accession nimibfr.

Owsley, Dr. W. T .".
. 1!6071

Palmer, William 20911

Peabody Museum, Caml)iidge, Mass 26025

Perry. H. W 26975

Pliilliiis, W. Hallett 26695

Pond, Lieut. C. A., U. S. Navy 25895

Potter. ];ev. J. A ., IT. S. Army 27138

Preble, E. A 27059

P.aynor, N 26393

Kiclnutmd. C.W 26252, 26738

Richmond, ^V.^L 26732

llidgway, Audubon 26949

Kobert.s, W, F 25940

Kobin-son, A. G 26068

S.bmid, E. S 2GG-I9

Schliiter, Wilbelm 20506

Sbufeldt, Dr. R. W., t'. S. Army 2oS8S

Smithsonian Institution 25928

Smithsonian Institution. U. S. National

Museum 25887, 20207, 26956, 26967

Smitlisonian Institution. National Zooloj;;-

ical Park 27114

Sprinkel. J.W 26638

Stephens, F 2,5980

Test. F. C 25995

Townseud, C. H 27014

Wilcox, Dr. T.E., U.S. Army 264u3

Wooster, A . F 26777

Young, R. J 27033

DEPARTMENT VII.

Fishes.

Abbott, Dr. W. L 20251, 27085

Andrews, Dr E. A 26040

Bean. Barton A 25D57

Chanler, AVilliam Astor 20939

Cliatelain, Ileli 26803

Cox. Philip 27080, 27086, 27127

Duges, Prof. A 26707

Edwards, Vinal N 26351

Evermann, Prof. B.W 26789

Fish Commission. U. S . . . 25909, 26449, 26461, 26479

26552, 26574, 26745. 26792, 20840

Ganter, H. C 26794

Giglioli, Prof. H. H 25925

Gilchrist, F. C 26972

Gnrley, Dr. R. R 20576

Harris, W.C 27140

Indian Museiun, Calcutta. India 26671

Jordan, Dr. D. S 26370, 20985

Lewis, G. A 27035

Liinuberji, Dr. Einar 26078

Mearns, Dr. E. A., U. S. Army . . 26371, 26608, 2668.1

Perry, H. W 26975, 27078

Richmond, C. W 26252, 26738

Ridler,J 25912

Shufeldt, Dr. R. W..r. S. Army 25888

Smithsonian Institution. U. S. National

Museum 25887, 26956, 26967

Suiolinski. Joseph 26836

The Woman's C<dlegc of Baltimore 20875

Townsend, C. II 27014

Traill, W. E 2.5938, 27103

Zoological Museum, Christiana, Xorwav.. . 26865

DEPARTMENT VIII.

Vertebrate Fossils.

.\I.ioic, Prof. Joseph 26420

DEPARTMENT IX.

MoLLUSKs (including Cenozoic fossils.)

Accession number.
Abbott, Dr. \V. L 25007,27085

Academy of Sciences San Francisco. Cal. . . 26485

26688

Agriculture, Department of 26339,26386,27113

Bednall, W. T 26620

Blair, Thomas 26039

Broadway. W. G 26507

Brown . R \V 26097

Chamberlain, Rev. L. T. .ind ^Irs. Francis

Lea 27004

Chanler, William Astor 26939

Chatelain, II61i 26803

Colson, E. 11 26997

Cossmann. M 26425

Daniel, Prof. E 27131

Dexter. Lewis 27016

Fish Commission, U.S... 26:;7u, 20788. 26822 26961

Fulton, llugli 27123

Ge(dogical Survey of Texas 26613 26813. 26960

Godbey, S. M 20852 26979

Greegor, Isaiali 260D4 26989

Ilamlin, Homer 26013

Harris, William. R 2.5087,26759

Hempliill, Hcniy 20914

Hurter, Julius 26394

Keith John 20734

Langshaw, J . P 26825

Loomis, Rev. Henry 26708

Mearns. Dr. E. A , U. S. Army- 26371. 26409, 26008

Mitchell. J. D 20081,20114,20959

Moutandon, Prof. A. L 2.")994

Moss, William 20753

Palmer, Josep:-. 26103

Perry. H. \V 23975

Pihsbry, H. A 26070

Richnumd, C. W 26738

Robinson, Lieut. Wirt, U. S. Army 26383

Sbepard, Miss Ida M 25919,20907

Sibley. M 20023

Simjison. C T 26099

Siugley, J. A 20834

Smithscmian Institution. U. S. National

Museum 26123, 26967

Smohnski, Joseph 26836

Squyer. Houk r 26341.26973

Taylor. Rev. G. W 26136

Vaughan, T. Way land 20903

Von Ihering, Dr. H 20028 20577

Walker, Bryant 20849

White, E. li . . 20340

Worth, S. G 20448

Wright, Berlin H 20780

Wvard, E. S 25955
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1)epartmp:nt x.

Insects.

Accession number.

Abbott, Dr. AV. L 26251.27085

Adams, W. H 20912

Agriculture, Department of . . . 2G239. 26422. 26562

Andrews, Hon. H W 26124

Avery,W. C -' ^0041

Bartl'eman, R. M 26213

Bassett, G.AV 26200

"Eaiir. l^r. G 26CG2

Ba,v,AV. L 25922

Eer.l, K. F - 26354

Ero-n-n, R.W 26141,27147

BrunettJ, E 2G996

Chauler, AVilliam Astor 26939

Chatelain, Htli 26803

Close, A. J 25969

Coleman, J.I 26159

Conner, Earl , 2,5913

Cooko, A. C 25980

Cox. AV. V 25916

Crawford, John V. 26970

Cunningliam, B. L 26157

Daniel,F.M 25971

Daniels, AV. H 26 J52

Dawe.s Mr.-? W. C 26125

Doming, X. L 261C0

Dexter. Hon.L.wis 27010

Disnmke.s. G.W 26220

Dodge, Mrs. E. T 26152

Dn Biiysson, H 20181

Edwards, B.M 20150

Edwards, J 20438

English, r. H 26031

Evans, J. M 20359

lernald, Trof. CD - - . - 20093

Eisher, John 26110

Flood Brothers 26191

Fox. AV. J 25952, 26274

Fulton, H 27020

Glenn, R.H 20890

Harri.s G. A 2o8;i2

Harris, G.E 2G1G1

Hartnian, Joseph 26100

H ay , AV . I' 20447

Henshaw, H. AV 26993, 27049

Hoase, H. P 26030

Hodge. H. G 26005, 20142

Hopping, Ralph 26029, 26193, 27028

Hubbard, Mrs. H. G 26032

Hunter, Mrs. Lida 20140

Imperial Austrian Mu.seum, A'itnna 27104

Johnson, H. L 26285

Johnsoi;, J. S. H
Kalb, Dr. C. AV

20158

27257

Kayser, AVilliam 26377

Kempton, C. W 26287

Kenyon, F. C 27005

Kerr, M. B -. 20583

Kimber, J. F 26006

Kincaid, Trevor 25967

Krusi, Graf 27249

Lerabert. J. B 2G0.-1

Lane, Mert 20308, 26458

Accession number.

Lansinger, AV. H 26005

Lightfoot, Jerome 26225

Little, Dr.J.AV 26261

Marion Pli< sphate Co.. Dunellou. Fla 26 '83

Marx, Dr. G 26769

Mason. J. T 26348

Mason, Prof. O.T 25970,26067

Mearns, Dr. E.A., F. S. Army 26371.20608

Merrill. G . P 26319

Mobrm.an, J. II 26224

Montandon, Prof. A. L 25991

Neiunoegeu, B 2G8C0

Northrup, Dr. I). B 2G530

Parry, Maggie 25890

Patton, AV. H 27037

Perry. H. AV 2G975. 27078

Phillips, W. Hallett 26,^95

Post-Ofttco Department, U. S 27083

Potter, Rev. J. A.. U. S. Army 27138

Quanitance, A. L 23J75

Ran.sdell, Harry T. . . 20184

Rice, Mrs. M. E 20182. 26412

Richmond, C. A\' 20738

Robinson, H. A 26854

Roraeyn, Capt. Henry, U. S. .\rniv 23364

Rosebrook, J. W 25970

Ryus, F. E 20111

Schwarz, E A 20032. 2G424. 27110

Sherman, J. D. jr 27003, 27027

Skinner, G.E 2.-)903

Smith, H. S 26223

Smith, Prof. J. B 25377

Smithsonian Institution. U. S. Xational

Museum 25887, 26907

Smithsonian Institution. National Zoolog

ical Park 20162

Stejneger, Dr. Leonhard 27081

Steuart, IT. B 20277

Tate, AVillic B 20184

Taylor, Mrs. Dr A'. W 25993

Townsend, C. IT 27014

A'aa Rensselaer, Mrs. W. King 23151

VonPhul. Hon. Fr.mk 20373

AValton, Mrs. Ada U 2GJ99

AVarren, S 20305

AVeber, F. C 20180

Weed, CM... 2G078

A\^hite, Dr. C. H., U. S. Xavy 20904

AVilcox,Dr. T. E., U. S. Army 2G403. 26570

AVitchell, S.B iOOOl

AVittkugel, Erich 20322

AVooster. A . F 26777

DEPARTMENT XI.

Marine Ixvertebr.\tes.

Abbott. Dr. AV. L 27085

Agriculture, Department of 20 ;55, 27002

Andrews, Dr. E. A 23061

Beckwith, M. H 23284

Berry, E. AV 25963

Canterbury Museum, Christchurch. New
Zealand 26947

Canute. James 26062

Chanler. AVilTiani A.stor 26939
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Accession number.

Dexter, Hon. Lewis 260>6, 27016, 27129

Duges, Prof. A 27018

Fish Commission, V S 25924, 2.5073. 26567

Hay, W.P 26C92

Jntram, Robert 26648

James, J. F 26381

Kerr, AV.C 26949

Lacoc,R.D 26965

Loomis, Rev. Henr^ 26708

Marsh, C. Dwigbt 27088

Mellicbamp, Dr. J. H 25897

Mitcbell. J.D 26114,26414

Mooro, W. S., ensign, U. S. Xavy 26767

Koreland, Walter 26007

Munson. M. S 26645

Neville, W.R 26561

Palmer, Ur. Eitward 26372

Pattec, Orson 27075

Perry, H.W 26975, 27078

Ricbmontl, C. W 26252, 26738, 27128

Saunders, H. R 26814

Smith, H. I . . 26104, 263.50, 26353, 26551, 26570, 26644

Smithsonian Institution. TJ. S. National

Museum 25887,26956,26967

Smolinski, Joseph 26836

Talmage, J. E 26459

The Woman's College of Baltimore 26785

Thornton, M.E 26419

Tnwnsend, C. H 27014

AVilcox, Dr.T. E., r. S. Army 26403

Zoological Station, Naples, Italy 27047

DEPARTMENT XII.

Comparative Anatomv.

Abbott, Dr. W. L 25997,27085

Agricultui-e, Department of 26656

Baldwin, A. H 2G360

Baur, Dr. G 26817

Blunck, A . E 26784, 26845, 26855

Boswell, Henry 26657

Carpenter, J. S„ F. S. Navy 26094

Deyrolle, Eraile 26664

Eiuniett, Mr.s. R. A 208(;8

Fish Cimimission, X'. S 262tU. 26766

Flanagan, A . H 26970

Heronx, A. A 26847

Howi 11, E. E 26265

Interior Depnrtnunt. U. S. Geological

Survey 261 19

Keam, T. Y 27072

Kinsbury, C. H 26107

Kirby &, Smitli 26676

Lattin, Lount 26667

Mason, H. D., ^t Sons 26846

Miner, S. O 26668

Owsley, Mrs. VT . T 259-18

Perry, H.W 27078

Rhoades, S. N 26744

Richmond, C. W 26460,20711

Roberts, H 26271

Schmid, E. S 26472

Scollick, J. W 26473

Smithsonian Institution 25928

Smithsonian Institution. V. S. National

Museum JO^OT

Accession number.

Smithsonian Institution. National Zoolog-

ical Park 26179, 26482, 26957

Thompson. R. P 27024

Turner. J. Henry 26892

Ward's Natural Science Establishment,

Rochester, N. Y 26138. 26200, 26202

26233, 26401, 26598, 26665, 26812

Wallace, Samuel 26483

Webber, H.J 26006

Wilcox, Jones 26670

'

Wilcox, Dr. T. E., U. S. Army 26403

Wilkinson. E 26044

Williams, J. A 26722

Wilson, S. B 26201, 26202

Wood, Miss E. M 25816. 26234, 27038

Wvndham. W 26267

DEPARTMENT XIII.

(A) Invertebrate Fossils (Paleozoic

Australian Museum, Sydney. New South

Wales
Benedict, Dr. A. L
Dickey, F. W
Grierson. A . R
Interior Department 2.5891.

Newlon, Dr. W. S

Root, Wallace & Earl

Smith, H. I

ITlricli, E. O
Squyer, Homer
Stuart, L. W
Yale College Museum, New Haven, Conn .

.

).

26775

26038

26886

26821

25945

25917

26965

25939

26754

27122

25929

26415

26977

(B) I.WERTEBR.VrE FOSSILS (MeSOZOIC).

Bissinger, Hon. Erhard 25902

Emraons, S. F 27051

Fish Commission, U. S 26375

Forrester, Robert 26000, 26690, 27054

George, W. A 27139

Interior Department. F. S. Geological Sur-

vey 27094

Mearns, Dr. E. A., U. S. Army 2o-:99, 26608

Pavlow, Prof. A 26069

Smith, E. Kirby 26730

Squyer, Homer 26933

Stilwell, L. W 26091

Thorpe, Dr. H. H 25886, 25964

Whiteaves, J. F 26623

DEPARTMENT XIV.

Fossil Plants.

Biederman, C. R 26781

Calcutta Botanic Garden, India 25983
'

Chanler, William Astor 2G939

Cole, F. H 27013

Daniels, L.E 26966

Fi.sh Commission, V. S 26375

Forrester, Robert 26096

Henshaw, H.W '27006

Hlinois State Museum of Natural History

Springfield 26367

Lacoe, R. D 26102

Mann, Rev. Albert 26516

Mead. C. H 26047,26075.26118,26192.26311
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Accession imniber.

Miller, Charles, jr 27025

Rittenhoiise, L. C 26937

Speucer, Einmons 270G9

Stephens, F 2GS05

University of Upsdale 26148

Von Mueller, Baron Fertl 26951

Woodwaril, KarlW 26918

DEPARTMENT XV.

Recent Plants

Bendire, Capt. C. E , U. S. Army 27141

Daniel. Prof E 27131

Devine, UiiUiam 26495

Fish Commission, US 26822

Johnson, P. J 25978

Lassimonne, S E 26208

Mearns, Dr. E. A., U. S. Army 26490,20608

Ranibo, M. Elmer 26742

Smithsonian Institution. U. S. National

Museum 26207 26956

Smohnski, Joseph 27045

Taylor, Miss Elizabeth 26519

Von Mueller, Baron Ferd 26034. 26120, 26951

DEPARTMENT XVI
Minerals.

Allen, I.R 26904

American Turquoise Company, New Y( rk

City 26804

Uailey, G.E 26014

Barnes, BE 26015

Biment, C. S 26824

Bowman, D A 26281

Cardeza, Dr. J. M 26503

C'hanler, William Astor 26939

Christie, J . C 27043

Clarke, Prol . F.W 26G04

Crosby, Prof. W. 2C626

Daniel, Prof. E 27131

DoStruve, Mr. Charles 26089

Egleston, Dr. T 26514

English, Cr. L., & Co 26.540.20586

Foote, Dr. A E 26144.265.30,26833,26834,26875

26876

Frazar, G. B 26569

Gregory J K 27034

Honrston, Joseph 20057

Iloueil. E.E 26529,26713,26827.20828

n ul ibard , L . L 26390

Igelsti-om, L J 2643^

Interior Department. U. S. Geological Sur-

vey 25894, 25986, 26016 260S8, 26)46. 26280

26435, 26436, 26437, 26456, 26490, 26584, 26587

Jackmaii, J, V 26432

Kloeber, C. E 26575

Knnz, G F 26143

Lamb, T, F 26147

Lampard, Heary 20363

Lc-ser & Sawyer 27105

Munidi Academy, Bavaria 26207

Newloii, Ur W. S 25917

Newton, Prof H. A 26920

Penfleld, Prof. S. L 26040

Powell, Maj J. W 25f85

Accession number.

Ray, G. D 26959

Safford, Prof. J M 26056

Shepard, Dr C. U 26547

Skinner, A 26465

Smithsonian Institution. U. S. Natiou.'il

Museum 26464

Spratt, Capt. F. P 26950

Story, J. L • 26434

Taylor, William T 26585

The K. K. Hofmuseuni, Vienna, Austria. .. 26188

Washington Onyx Mining and Milling Com-
pany , Pomeroy, Wash 2608

1

Weed, L. Walter 26826

Willcox, Joseph 26829

Wyandance Brick and Terra-Cotta Com-
pany New York 26508

DEPARTMENT XVII.

Geology.

Abbott, Dr. W. L 27085

Arizona Onyx Company, Chicago 26530

Audenreid, Mrs. M. C 26566

Biederniau, C. R 26781

Blau, H. E 20216

Burns, Frank 26214, 26557

Cameron, J 26559

Caracri.sti, C. F. Z 26457

Chanler, William Astor 26939

i

Clartin, G. K 25960

I

Cornell University, Ithaca, N.Y 26659

I

Crosby, F.W 26860, 26880, 27015, 27065

j

Crosby, Prof. W. O 26288, 20289, 28290, 26291

I

26292, 26293, 26204, 26295, 26296, 26297

!

26298, 26299, 26300, 26301, 26302, 26303
'

26304, 26305, 26506, 26603, 26650, 26884

j

Daniel, Prof. E 27131

Deseret Museum, Salt Lake City, Utah. 26768, 27087

DuBois, J. T 27016

Durden, H. S 26588

English, G. L.. >S. Co 26861

' Evans,W. H., .V Son 2.3951

:
Farrington, O. C 26660,27079

I

Fish Commission, U . S 26375, 27376

j

Forrester. Robert 264U
I
Frazar, G. B 20569

{

Fredd, J , P 26317

Gabel, T. R 26684

Gantir, H. C 26154,26794

I
Grabill Chicago Portrait and View Com-
pany 26155

i
Green, E S 26078

Guthrie, Ossiaii 2(;850, 26899

Haines, Benjamin 26128,26306

Harris, G. E 20857, 20883

Hitchcock, Romyii 26509, 27118

HoUis, F. S 26058

Howell, E.E 26127,26938

Interior Department. U. S. Geological Sur-

vey 26916

Jarvis, J . F 26894

Johnston, F. B 20130

Johnston-Lavis, H H 26055, 20132

Jones, J J 20508

Kemp, Prof. J. F 20378
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Accession jiunibcr.

Krantz, Dr 26921

Kunz, G. F 20617

Lauipanl. Henry 2G3C3

Langdalo, J.W 26383, 26733, 27110

Lincoln, J. M 2G594

Lyons, Prof. A. P. 26350,26611

McDonald, A. F 26069

Mearns, Dr. E. A ., U. S. Array 26022

Merrill.G.P 26319

Merrill, n. (' 26487

MerriIl,L H 20387

Miller, Cl:arles,.jr 26791

Messekomnicr. II 26428

Munich Academy, P.avari.i 26270

Newton, A\- illiaui 27109

Ozark Onyx Coiuiiany, St. Louis, Mo 20888

Palmer. Dr. E 26372

Pearson, C. F 26673

Pelhani 6c Lioyd 20033

Perry, 11. S 26735

Powell, S. L 27091

Putnam. J. Henry 27053

Richardson. ( •litiord 25923

Richmond, C. W 20100

Accession number.

Kothrock, D. M 26172

Rumple. J. W 56787

Sal Mountain Asbestos Company, Chica;;o. 27042

Scliulz, Dr. Auvel 20540

Scott, W.W 26908

Smithsonian In8titut:on. U. S. Katioiial

Mn.senm. . . 26101, 26133. 26134, 20215. 26200, 26344

Staliling, F 26085

Stanton, T. "W 20 170

Stoddard, S. R 20129

The Colorado Turkey Hone Stono C'oui-

l>any, Denver 205G&

The Grottoes Company 20481

Van Deman, B.E 20924

Yon Streeruwitz. "W. H 25900, 20080

Ward's Natuial Science Establishment,

Rochester, N . Y 26853, 26l-:85, 26895

"Washington Onyx Mining and ^Milling

Company, Pomeroy, Wash 26681

Williams, 1 26131

AYilliams, J. W 26307

Woodward, Albert 27132

Wright, Prof. G. F 20749, 26786

Wimston, Carl 27098

NOTE A.

ACCE.SSIOXS RECKIVKI) IX THE MUSEUM DCKl.NG 1890-1861, FOR EXHIBITION A V THE
world's COLUMHIAN EXPOSITION'.

Beatii, .J.W. (Philadelphia, Pa.). Collection of gems and minerals. 248(50. Fifteen

specimens of intaglios of bloodstone, agate, carnelian. sardonyx, and labradorite.

213G3.

Brimi.ey, H. H. & C. S. (Raleigh, X. C). Six mammal skins. 24271.

English, G. T^., & Co. (New York City). Thirty-ci:j.ht minerals. 24375.

FooTE, Dr. A. E. (Plnladelphia, Pa.). Thirty-one minerals. 24370. Twenty-eight

minerals. 24434.

Pennypackeu, C. II. (Westchester, Pa.). Seven minerals. 24441.

Smith, Dr. Hugh M. (U. S. Fish Commission). Bat. 24284.

Tiffany & Co. (New York City). Collection of gems. 243.59.

WrrTKUGEL, EiiiC'ii (Honduras). Twelve mammals from Honduras. 24394.

WoRTHEN, C. K. (Warsaw, 111.). Fourteen mammal skins. 24265.

NOTE ]?.

ACCESSIONS RECEIVED IN THE MISEU.M DURING 1891-1892, FOR EXHIBITION \T TlIK

world's COLUMBIAN EXPOSITION.

AUMSTRONci, F. ]}. (Brownsville, Tex.). Two skins of chachalaca, <)rt<iUf< vcliila

macculi. 25St5ti.

Beatii, J. \V. (Philadelphia, Pa.). Twenty-two cut stones consisting ofagatized

^vood, smoky quartz, amethyst, garnet, sapphire, green and white onyx cameo,

moonstone, fowlente, sphalerite, and oligoclase, and a specimen of spinel in cal-

cito from Ogdensburg, N. J. 2.5089.

BOUCARD, A. (London, \V. C, England). Eleven skins of birds of paradise, repre-

senting 11 species. 21946. Twenty-four specimens, representing 24 ^ecies of

humming-binls' skins. 25047 Three specimens, representing 3 species of birds

of paradise from New Guinea. 25458.
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Deyhollk, Emilk (Paris, France). Four mounted mammals. 24819.

I^OWNS, A. C. (Realitos, Duval Conuty, Tex.)- Ai'madillo ('ffdiisia uoremc'uicta),

25549.

English, G. L., »t Co. (New York City). Eleven specimeus of axiuite, marcasite,.

fluorite, and calcite from various localities. 24975. Calcifce ball from Japan

and a specimcu of stibnite from the same locality. 25238. Malachit3 slab from

Siberia. 25420. Minerals from various localities, consisting of smoky quartz,

cbloropal, dolomite, pyrite, laumontite, iuesite, titanite, azuritc, native sulphur,

rbodocbrosite, minium, cassiterite, amber, ilvaite, and others. 25849.

FooTK, Dr. A. E. (Philadelphia, Pa. ) Si>ecimeu of inatlockiteand one of phosgeuite

from Cromford, Derbyshire, Englaud. 25204. Eight specimens of rocks and
other geological material. 25620 Minerals from various localities, consisting

of calcite, pyrite, psilomelane, and barite. 258.50.

Foster Bros. (Boston, Mass ). Picture ot Swiss glacier. 256.59.

Fr.vzar, M. Abbott (Boston, Mass ). Skin of white ibis. Guard alha i'voin Pirowns-

ville, Tex. 249.36.

Gerr.vkd, E. (London, England). Ten skins and an alcohidic specimen of mammal
from Central and South America. 24669.

Gor.DEX, R. A. (Washington, D. C). "Specimen of greater snow goose, Chen hijper-

horea nivalis in the tlesh. 25459. Two prairie-chickens, Tijmpanuchus ameri-

canus in the tlesh. 25763. ^
Ha.mlix, Dr. A. C. (Bangor, Me.). Specimen of cut tourmaline from Paris, Me., and

2 cut zircons from Ceylon. 24926.

Harrison, Hon. Benjamin (Executive Mansion). Armadillo (Tainsia norennincla),

from Breckenridge, Tex., collected by Mr. R. R. Skagg. 24887.

Hashrouck, E. M. (Washington, D. C). Skin of Carolina i)arrakeet, Cornurufi car-

oUnensis from Florida. 25109.

Howell, E. E. (Washington, D. C). Three bird skins from Australia, consisting

of a lyre-bird, Menura siiperha (female), and male an 1 feniah^. specimens of satin

bower-bird, rtilonorliynchns violaceus. 25217. Nine specimens of minerals, con-

sisting of scheelite, willemitc, tschermigite, hyalite, cryolite, rottisite, evansite,

and orpiment. 25262. Minerals from various localities, consisting of manganite,

labradorite, calcite. chalcopyrite, pyrite, tourmaline, and jasper. 25263. Two
specimens of agalmatolithe carving from China. 25467.

Kxowi.TOX, W. .1. (Boston, Mass.). Ornamental stones. 24545. Four specimens of

tourmaline from Siberia and 2 cut specimens of zircon from Ceylon. 24929.

Lamb, T. F. (Portland, Me.). Ten cut specimeus of tourmaline from Auburn, Me.,

and a cut topaz from Chatham, N. H. 24927.

Morrison, Prof. J. H. (Luray, Va.). Cave materials from Luray Caverns. 25517.

Mt'LLER, Dr. August (Berlin, Germany). Skin of owl-monkey, Nycttpithecus aza-

)•«', skin of cavy {Dlasprocta <t(jHti), skin of Honduras bare, Lepus hrazilien-

818. 24780.

Nklsox, E. W. (Bishop Creek, Cal.), through Dr. C. Hart Merriam. Ten skins of
mountain sheep from the high desert mountains near Death Valley. 24706.

Palmer, William (U. S. Nationa IMuseum). Bat {VespertiJio gri/phns Jncifugus) in

the flesh. 24571.

Pratt, Capt. K. H., U. S. A. (Hampton institute, Hampton, Va.). Collection of

ethnological objects obtained from the North American Indians. 2.5516.

RicHAROSOX, Je.vness (American Museum of Natural History. New York City).

Four skins of passenger-pigeon, Eitopi8tes nnyrafoi-ius from Indian Territory.

24849. Eight specimens of Carolina parrakcet, ('ornnnis atrolinensis from

Florida". 24826.

KUDIXGER, Louis (D'Hanis, Tex.). Little strii>ed skunk, SpHot/olc fip. from Texas..

24570.

Sax.so.m and Martix (Uvalde, Tex.). Civet cat, I:((.s.saii.scn8 a.stula. 2554S.
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SCHLi'TER, W. (Halle, Gerinany). Twelve mammal skins. 24655.

ScHMii), Ed\v.\ri>S. (Wasluugton, D. C). Twopeafowls {Pavo cristatus) in tbeliesli.

25759. Seven prairie-chickens, Tympanitchns amcricanus in the ile.sh. 25762.

S.MiTii, William G. (Loveland, Colo.). Four mammal skins from Colorado. 25473.

rouclied-goj)her, Geomys bursarins. 25550. Beaver (Ca.s/o*- (ai>a(lensis),-pTn\Tie-

hare, Lepus campestris. Rocky Mountain chipmunk, Tamlas quadririttafus, lit-

tle striped skunk, Spiloyale gracilis. 25555. Striped spermophile, Sjiermophiliis

tridicemVuieatits. 25597. Two dusky grouse, IJendrafjapus ohsciirits. 25830.

White-tailed ptarmigan, Lacjopns le>icitrus. 25867.

Smithsoxiax Institution, U. S. National Museum. Volcanic materials from the

vicinity of Flagstaff, Ariz., collected by Mr. G. P. Merrill. 2.5231. Collection

of volcan'ic rocks and stalactites from Organ Mountain a'nd Bennett Stevenson

Mine, New Mexico, collected by Mr. G. P. Merrill. 2.5384. Life-sized figure of a

girl belonging to one of the mountain tribes of northwest Africa, in native cos-

tume, obtained by Dr. G. Brown Goode. 25882. Also terra-cotta wreath.

SouLE, George (Billings, Mont.). Male rocky-mountain sheep, Oris canadensis.

25298.

SOUTHWICK Sl CIritchley (Providence, R. I.). Fox-.^quirnl, Sciurns niyer niger,

from Florida. 24606. Skin of Peale's egret, Ardea pealei, from Andros Island,

Bahamas. 24937. Three specimens of North American game birds, represent-

ing 3 species. 25833. -»

Stuart, R. C. (Tampa, Fla.). Mounted ivory-billed woodpecker, <'ampe2)hilus jirin-

cipahs from Florida. 25429.

TiFF.vNY &, Co. (New York City). Carved amlTer for the gem exhibit. 25114.

Ward's Natural Science Establishment (Rochester, N. Y.). Skin of AJces

machUs. 24654. Specimen of fluorite from Cumberland, England, and 8 cut

specimens of minerals from various localities. 24779.

Watrous, B. p. (Washington, D. C). Four wild turkeys. Meleagris gaJloparo in

the Hesh from Virginia. 25026. Purchased, W. C. E.

Wayne, Arthur T. (Old Town, Fla.). Skin of swallow-tailed kite, Elanoides for-

ficatus. 25861.

Woodward, Charles L. (New York City). Three cartoons of Indian chiefs painted

by George Catlin. 25777. Purchased. W. C. P].

WORTHEN, Charles K. (Warsaw, 111.). Lyiix-skin from Kansas. 25509. Purchased.

W. C. E.
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Bibliography of the U. S. National Museum for the Fiscal.

Year Ending June 30, 1893.

publications of the museum.

ANHd'AI. KEPORT.

Aunual Report
|
of the

|

Board of Regents
|
of tbe

|

Smithsonian In-

stitntion,
|
showing

|
the Operations, Expenditures, and Condi-

tion
I
of the Institution

|

for the
|

year ending June 30, 1890.

I

—
I

Report
I

of the
|
Xational Museum.

|

—
|
Washington :

I

Government Printing Office.
|

1891.

8vo., pp. xviii+8n. Plates i-CLXiii; li<,uires l-ft9.

PKOC'EEDIIVO!!!.

Smithsouiau Institution.
|
United States National Museum.

|

—
|

Proceedings
|
of the

|
United States National Museum.

|
—

|

Volume XIV.
|
1891,

|

—
|
Published under the direction of the

Smithsonian Institution.
|

—
|
Washington:

|
Government Print-

ing Office.
I

1892.

8vo., pp. vi-l-750. Plates i-xxxiv; figures 1-3.

The papers in this volume comprise Nos. 842-886, all of which were pub-

lished separately duriug the fiscal year ending June 30, 1892.

The dates of i>ublication are giveu ou page vi of the voluiue.

The iiapers included between Nos. 889-915, in Volume xv, and between Nos.

919-926 (excepting No. 921), and also an advance edition of No. 944, of

Volume XVI, were published separately during the year, and distributed

to a limited number of specialists at home and abroad.

BUI.I.ETIIV.

Smithsonian Institution.
|
United States National Museum.

|

—
|

Directions for collecting and
|

i)reserving insects.
|
By

|
0. V.

Riley, m. a., ph. d.,
|
Honorary Curator of the Department of

Insects, U. S. National ]\Iuseum.
|
—

|
Part F of Bulletin of

the United States National ]Museum, No. 39
|

(with one plate).

I

—
I

Washington:
|
Government Printing Office.

|

1892.
j

8vo., pp. [1]-[147]. Plate i, figures 1-139.

Smithsonian Institution.
|
United States National Museum.

|

—
|

Instructions for collecting mollusks,
|
and other useful liiiits

28.")
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for
I

tbe coucbologist. | By
|
William H. Dall,

|

Hoiioraiy Cu
rator of the Depaitnieiit of Mollusks, U. S. National Museum.

|

I

—
I

Part G of Bulletin of the United States National Mu-

seum, No. .31».
I

—
I

Washington:
|

Government Printing OfHee.
(

1892.
I

8v()., pp. [l]-[56]. Figures 1-8.

Parts A-E, inclusive, i)f BuUetiu 39, were pnblished during the preceding

fiscal year.

Smithsonian Institution,
|

United States National Museum.
|

—
|

Bulletin
|
of the

|
United States National Museum.

|

No. -lO.
|

Bibliographies of American Naturalists:
|
IV. The published

writings of George Newbold Lawrence, 1844-1891.
|
By

|
L. S.

Foster. |
—

|
Washlngtou:

|
Government Printing Ofdce.

|

1892.
I

Svo., pp. xi-f 124. Froiitisi)iece.

«IPE:C'I.\I. Bl'LLETIIV.

Smithsonian Institution.
|
United States National Museum.

|
Special

Bulletin No. 1.
|
Life Histories

|
of

|
North American Birds

|

with

special reference to
|
their breeding habits and eggs,

|
with

|

twelve lithographic plates.
|
By

|
Charles Bendire, Captain, U.

S. Army (Retired).
|
Honorary Curator of the Department of

Oology, U. S. National Museum,
|
Member of the American Orni-

thologists' Union.
|

—
|
Washington:

|
Government Printing

Office,
I

1892.

4vo., ]>p. viii-j-446. Twelve plates.

PAPERS BY OFFICERS OF THE NATIONAL MUSEUM AND OTHER INVES-
TKiATORS WHOSE AVRITINOS ARE RASED DIRECTLY OR INDIRECTLY
ON THE COLLECTIONS OF THE MUSEUM.

ALPHAI5ETIC.\I. LIST OK XAMES.

Adler, Cyrus, Libimrian, Siuitlisoniau Institution; Assistant Curator, Oriental

Antiquities and Religious Ceremonial, 1\ S. National Museum.
Allen, Harrison, 1933 Chestnut street, Philadelphia, Pa,

Allen, ,1. A., American Museum of Natural History, New York City.

Baur, G., University of Chicago, Chicago, 111.

Beau, Barton A., Assistant Curator, Department of Fishes, U. S. National Museum.
Beau, Tarleton IL, U, S, Fish Commission ; Honorary Curator, Department of Fishes,

U. S. National Museum.
Beecher, Charles E., Y'ale College, New Haven, Conn.

Benedict, James E., Assistant Curator, I)ei)artment of Marine Invertebrates, U. S.

National Museum.
Bendire, Charles, U. S. Army, Honorary Curator, Department of Birds' Eggs, U. S.

National Museum.
Bigelow, R. P., Massachusetts Institute of Technology, Boston, Mass.

Blatchley, W, S., Terre Ha.nte, Ind,

BoUes, T. Dix, U. S. Navy.
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Bollman, Charles H., Indiana State Uuiv<>rsity, Blooiuiuytoii. Iiid.

Canby, William, Wilniiugton, Del.

Carleton, M. A., Manbattau, Kaus.

Clark, A. Howard, Curator of Historioal Colleotious, I'. S. National Museum.

Clark, J. A., l'. S. De])artment of Agriculture.

Clarke, F. W., U. S. Geological Survey ; Honorary Curator, Department of Minerals,

U. S. National Museum.

Cope, E. D., 2102 Pine street, Pbiladelplua, Pa.

Coulter, John M., Bloommgton, liul.

Coville, Frederick Y., Botanist, U. S. Department of Agriculture.

Dall, William Healey, U. S. Geological Survey; Honorary Curator, Department of

Mollusks, V. S. National Musenm.

Dewey, L. H., Assistant Botanist, V. S. Department of Agriculture.

Eaton, D. C, Yale University, New Haven, Conn.

Eckfeldt, J. \V., 6320 Vine street, Pbiladelpbia, Pa.

Eigenmanu, Carl H., University of Indiana, Bloomington. Ind.

Eiiiott, D. G., American Museum of Natural History, New York City.

Evans. A. W., U. S. Department of Agriculture.

Evermann, Barton W., U. S. Fisb Commission. Washington. D. C.

Fernow, B. E., Chief, Division of Forestry, U. S. Department of Agriculture; Hon-

orary Curator, Section of Forestry, U. S. National Museum.

Fisber, E.M., Lake Forest, 111.

Flint, James M., :M. D.. U. S. Navy.

Goes, A., Linkaping, Sweden.

Goode, G. Brown, Assistant Secretary, Smithsonian Institution, in charge of I'. S.

National Museum.
Harris, Gilbert Dennison, Rnssellville, Ark,

Hasbrouck, Edwin M., 1610 Fifteenth street N. W., Washington, D. C.

Haupt, Paul, Johns Hopkins ITniversity ; Honorary Curator, Oriental Auti(iuilie8

and Religions Ceremonial, U. S. National ^luseum.

Hay, O. P., Terre Haute, Ind.

Hill, Robert T., Washington, D. C.

Hitchcock, Romyn, 3858 Vinceuues avenue, Chicago, 111.

Holm. Theodor, U. S. Department of Agriculture.

Holmes, William H., Bureau of Ethnology ; H(moiary Curator, Department of Amer-

ican Aboriginal Pottery, U. S. National Museum.

H(dzinger, Y M., U. S. Dei)artment of Agriculture.

Hough, A\'alter, U. S. National Museum.
Howard, Leland ()., Assistant Entomologist, U. S. Department of Agriculture.

Jordan, David Starr, President, Leland Stanford .Junior University, Palo Alto, Cal.

Keeler, Charles A., California Academy of ISatnral Sciences, San Francisco, Cal.

Kirscli, Philip H., Columbia City, Ind.

Knowltoii, F. H., Assistant Curatoi, Dejiartmeut of Fossil Plants, U. S. National

Museum.
Koehler, S. R., Curator, Section of Graphic Arts, U. S. National Museum.
Lindgreii. Waldeman, U. S. Geological Survey, Washington, D. C.

Liutou, Edwin, Washington and Jefferson College, Washington, Pa.

I>uca8, F. A., Assistant Curator, Department of Comjjarative Anatomy, U. S. National

Museum.
Ludwig, Hubert.

iSIarNh, O C, Yale College, New Haven, Conn. ; Honorary Curator, Dei)artnieiit of

A'ertebrate I'ossils, U. S. National Museum.
Mason, Otis T,, Curator, Department of Ethnology, V. S. National Museum.
Matthews, Dr. Washington, U. S. Army.
Mearus, Edgar A., U. S. Army, Fort Clark, Tex.
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Meek, Seth E., Arkansas Industrial University, Uayetteville, Ark.

Merrill, George P., Curator, Department of Geology, U. S. National Museum.

Metcalf, Mayuard M.

Montandon, A. L., Bucarest, Roumania.

Pilsbry, Henry A., Academy of Natural Science, Philadelphia, Pa.

Rathbun, Mary J., Assistant, Department of Marine Invertebrates, U. S. National

IVInseuui.

Rathbun, Richard, U. 8. Fish Commission; Honorary Curator, Department of Marine

Invertebrates, U. S. National Museum.

Ridcfway, Robert. Curator, Department of Birds, U. S. National Museum.

Riley, Charles v.. Entomologist, Department of Agriculture; Honorary Curator,

Department of Insects, U. S. National Museum.

Rose, J. N., U. S. Department of Agriculture.

Sclater, P. L., F. R. S., 6 Hanover Square, W.. London, England.

Scollick, J. W., U. S. National Museum.

Shufeldt, R. \V., M. D., Takoma Park, D. C.

Simpson, Charles Torrey, U. S. National Museum.

Smith, Hugh M., V. S. Fish Commission, Washington, D. C.

Smith, .lohn B., Oroudo, Douglas County, Wash.

Stanton, T. W., U. S. Geological Survey, Washington, D. C.

Stearns, R. E. C, Adjunct Curator. Department of Mollusks. U. S. National Museum.

Stejueger, Leonhard, Curator, Department of Reptiles andBatrachians, U. S. National

Museum.
Suchetet, Andr6, Paris, France.

Test, Frederick C, Aid, Department of Reptiles and Batrachians, U. S. National

Museum.
True, Frederick W., Curator, Department of Mammals, U. S. National Museum.

Vasey, George, Botanist, U. S. Department of Agriculture ; Honorary Curator, Depart-

ment of Botany, U. S. National Museum.

Verrill, A. E., Yale College, New Haven, Conn.

Walcott, Charles Doolittle, U. S. Geological Survey: Honorary Curator, Department

of Paleozoic Fossils, U. S. National Museum.

Ward, Lester F., U. S. Geological Survey; Honorary Curator. Department of Fossil

Plants, U. S. National Museum.
Watkius, J. Elfreth, Curator, Section of Transportation and Engineering, U. S.

National Museum.
White, Charles Abiathar, U. S. Geological Survey ; Honorary Curator, Department of

Mesozoic Fossils, U. S. National Museum.
AVilliamson, Mrs. M. Burton, University, Los Angeles County, Cal.

Wilson, Thomas, Curator, Department of Prehistoric Anthropology, U. S. National

Museum.
Woolman, A. J., Duluth, Minn.

Worth, John.
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LIST OF PAPERS.

ADLER, Cyrus. Report on the Sectiou

of Orieutal Autiquities in the U. S.

National Museum, 1890.

Jiep. Smithsonian Iml. (D. S. Nat.Mus.),189iJ

(1891), pp. 137-140.

Note ou William B. Hoclgsou.

Proc. Am. Oriental Soc, 1892, pp. crix-ccx.

Wilhara B. Hodgson was the earliest Ameri'

can collector of Oriental manuscripts. A por-

tion ol his collection is now deposited in the

National Museum.

Christopher Columbus in Oriental

literature, Avith' special reference to

the Hadisi Xev or Tarikh Hind Gharhii.

I'roc. Am. Oriental Soc, 1892, pp. ccx-ccxi.

The manuscript is accompanied by a uni(iiie

map of America, and is apparently the first

descrijition of the Xew World in the Turkish

language.

ALLEN, Harrison. (1) On a new sub-

family of Phyllostome bats
; (2) descrip-

tion of a new genus of Phyllostome

bats; (3) on Temminck's but (Scoto-

philus Temmiiickii).

Proc. V. S. Xat. Mus., xv, :Nos. 912-914,

October 28, 1892, pp. 437-444.

This paper is based upon Museum material.

Introduction to a monograph of the

North American bats.

Proc. U. S. Xat. 2Ius., xvi, No. 919, June
13, 1893, pp. 1-28.

The monograph from which tins paper was
extracted is based upon Museum material, and
has since been published as Bulletin 43, of the

National Museum.

Notes on the genera of Vespertilio-

nuLe.
Proc. U. S. Xat. Mies., xvi, No. 920, June 13,

1893. pp. 29-31.

ALLEN, Joel Asaph. On a collection

of birds from Chapada, Matto Grosso,

Brazil, made by Mr. H. H. Smith-

Part II, Tyrannidic.
j

Bull. Jm. Jilus. Xat. Hist., iv, No. xvm. i

December, 1892, pp. 331-350.

(Part I, Ocines, Ibid, ill, No 2, September
29, 1891, pp. 337-380.)

Forty-six species are treated, special atten-

tion being given to variation in size and to

coloration as affected by seasonal molts, abra
sion of the feathers by age, and through general
fading of the plumage. The relationships of the

widely-dispersed South American Mijiarchus

tyrannulvs, to certain closely-allied West
Indian, Central American, and Mexican forms,

is made the subject of a short resum6, based on

ALLEN, .loEL AsAi'ii—continued,

a much larger amount of material (over 300 speci-

mens) than had previously been brought
together. Critical notes and emendations of

a number of .species are given and many de-

scriptions of first plumages. This ])aper is

based upon Museum material.

On a collection of birds from Chap-
ada, Matto Grosso, Brazil, made by
Mr. H. H. Smitli. Part in, PipiidiB to

Rlieida'.

Bull. Am. Mus. Xat. Hist., v, No. 10, June
1893, pp. 107-128.

Seventj'-five species are mentioned in this

paper, of which one, Pijgmornis chapadensis,

is described as new. Metopia galeata is treated

at some length, a series of 127 specimens taken
in every month in the year showing iu a very
thorough manner the different stages of plum-
age. Other species critically considered are

Sijnallaxis Azarm, Thamnophilus ambiguus,
Thamophilus radiatu.i, Dysithamnus mentalis,

Herpsilochmus longirostris, Xijchtidromus alhi-

collis Derbyanus, and Muinolus momota subru-

fescens.

In regard t* the development of the central

tail feathers in the last-named species and their

denudation by the bird for purjioses of jier-

sonal adornment, some interesting notes are

given, showing that in this species, at least,

the barbs are forcibly removed by the birds

themselves, in au attempt to make the feathera

conform to a definite pattern. This paper is

base<l upon Museum material.

Keeler on the evolution of tlie colors-

of North American laud birds.

Auk, X, No. 2, April, 1893, \)\^. 189-195.

A critical review of Keeler's work, entitled
' Evolution of the colors of Nortli American
Land Birds,' crediting the author with origi-

nality and enthusiasm, but charging him with
fallacious reasoniug and arguing against pre-

mature conclusions.

BAUR, George. Bemerkungen iiber ver-

schiedene Arten von Schildkroten

Zoologischer Anzciger, 1892, No. 389, pp.
155-159.

Remarks upon various species of chelonians,

based in part upon material m the National

Museum.

BEAN, Bartox A. The New Hampshire
Fish Commission.

Forest and Stream, February 16, 1893, p. 142.

A review ol the report of the flsh and
game commissioners for the year ending
December i, 1892.

BEAN, Tarleto.v Hoff.man. Descrip-

tion of a new species of Star-gazer

H. Mis. 184, pt 2- -10
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BEAN. Takleton Hoffman—continued.

{CcithetostonKi aJh'KjHtta) from the (Julf

of Mexico.

I'roc. v. S. yat. Mus., xv., Xo. S9G, July

22, 1892, p 121-122.

Notes on the fishes collected in Mex-

ico by Piof. A. Duges, with descrip-

tions of" new species.

I'roc. r. S. Kat. Mitn., xv, Ko. 903,

Augu.st 2, 1892, pp. 283-287, jil. xi.iv.

[Ichthyological notes in Forest and

Stream.^ Whitefish and Grayling,

August 4, 1892, p. 95, with illustra-

tions. The Rainbow trout, August 11,

1892, p. 119, with illustrations. The
Red-throated trout, August 18, 1892,

p. 141, with illustratious. The Dolly

Varden trout, .September 22, 1892, p.

248, with illustratious. The Channel

cattish, December 1, 1892, p. 471, with

illustrations. California fish culture

and protection, December 22, 1892, p.

538, with illustrations. Brook-trout

deformities, December 29, 1892, p. 562,

with illustrations. The»A(iuaruini at

the World's Fair (editorial), February

23, 1893, p. 155. The Lani))rey8, May
4, 1893, p. 387, with illustrations.

The Fishes of Pennsylvania.

ICi'ji. I'enna. Fish Com., 1SS9-90-01 (Harris-

liurg, 1893). A])peu(lix, jij). l-vii, 1-149,

l,ls.i-:Ti.

Report on the Department of Fishes

in the U. S. National Museum, 1890.

li'eji. SmUhiouian lust. (U. S. Kat. ^tus.),

1890 (1891), pp. 205-209.

BEECHER, CiiAKLES E. Revision of the

families of loop-be.aring Brachioixxla.

The development of TenhrdlaHiui ohao-

leta, Dall.

Trans. Conn. Acad. ,Sci., ix, May. 1893, ])p.

376-399, pis. i-ui.

The material upou which these iiuportaut

papers were partly based was supplied l)y the

Katioual Museum I'rom dredjiiugs uf the

steamer Albatross.

BENDIKE, Chakles. Smithsonian Insti-

tution.
I

United States National Mu-
seum.

I
Si)ecial Bulletin No. 1.

|
Life

Histories
|
of

|
North American Birds

|

with special reference to
|
their breed-

ing habits and eggs,
|
with

|
twelve

lithograidiic])lates.
|
By

|
Charles Beu-

dire, Captain, U. S. Army, (Ketired),
|

Honorary Curator of the Department
of Oology, U. S. National Museum,

|

BENDIRE, CiiAKi.ES—continued.

Member of the American Ornitholo-

gists' Union.
I

—
I

Washington;
|
Gov-

ernment Printing Ofhce,
I

1892. 4to, pp.

i-viii, 1-446, pis. i-xii, containing 185

(diromolithographed figures of eggs.

This book discusses of 146 of North American
species and subspecies. The main portion of

the work is devoted to an exhaustive account of

the life liistories of the species, mainly from

original and recent sources with reference to

breeding and migratory ranges, food, and time

of incubation, and, tin ally, the eggs of each spe-

cies, when known, are carefully described, and
in every case the measurements given are the

autlior's own. The averdge measurements have

been obtained with great care from l.irge series

of specimens, in some cases being tlie result of

over two hundred separate measurements. The
plates accompanying the volume are from draw-

ings by John L. Eidgway.

The following families are treated in the pres-

ent volume

:

Family Tetraonidie, species and sab8i)ecie3 38

Family Phasiaiiidie, si)ecies and subspecies 2

Family Cracidie, subspecies 1

Family Columbida^, species and ."ubspecies 15

Family Cathartidie, species and subspecies 3

Family Falcouida', sjiecies and subsjiecies. 51

Fainilj' Stngidie, species 1

Family Buboiiida', species and subspecies. 35

I'liblished also in the series of Smithsonian

Contributions to Knowledge (^'()l. xxviii).

Description of a new Prairie Hen.

Forest and Stream, xi., Xo. 2.0, Jklay 18, 1893,

p. 425.

Bnel diagnosis and list of sjiecimeiis of Tt/in-

jiaintcJius Attwaten, liendire (Southern Prairie

Hen) from Arkansas County, Texas.

Rejtort on the Department of Birds'

Eggs 111 the I'. S. National ^Museum,

1890.

Fep. ISiinthsoiitun In

1890 (1891), pp. 199-

^^(^
.'00

Xat Mus.),

BENEDICT, Jame.s E. Corystoid crabs

of the genera l^elnud^ni^ and J-Jrimacriis.

Froc. U. S. Xat. Mvs., xv, No. 900, August

4, 1892, pp. 223-230, pis. xxv-xxvii.

Three species are described and hgiued, one

of which, T. Isenbeckii, is placed iii a new genus,

Frimacrus.

BIGELOW, R. P. Preliiiunary notes on

the Stomatopoda of the Albatross col-

lections, and on other specimens in

the National Museum.

Jdliiis ]]opkins Fniv. Circ, Xll, IS'o. 106, pp.

100-102.

The new species described are Gunodactijlus

spinosus, O. lavanensis. Fseudosqiiilla ineija

lophthalma, Si/idlla quadridcns, IS. mantoridea.

.S. aculeata. S. intermedia, and 5. rugosa.
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BLATCHLEY, W. S. On a cbllectioii of

batracluaus and reptiles from Mount
Orizaba, Mexico, with descriptions of

two new species.

I'roc. TJ. S. Xat. 2Iiis., xvi, No. 022, June 13,

1893, pp. 37-42.

This pajier i.s based upon Museum material.

B0LLE8, Thomas Dix. Chinese relics

m Alaska.

I'roc. U. .S. Xat. Ifi/*., XV, IS'o. 899, August

4, 1892, p. 221, pi. XXIV.

Thi.s paper is based upon Museum material.

BOLLMAN, Chakles Hakvey. A re-

view of the Ceutrarchida' or fresh-

water suufisbes of North America.

liep. Zr. S. Fish Com., 1888, pp. 557-579.

Tins paper is based upon Museum material.

CAXBY, William.

(See umler J.N. Rose.)

CARLTON, M. A. Observations on the

plants of Oklahoma Territory and

adjacent districts.

Contrih. U. S. Xat. Herbarium, I, Decem-

ber. 1892, pp. 220-232.

Some general observations upon the flora of

Oklahoma and the adjacent region. This paper

is based partly on Museum material.

CLARK, A. Howard. Report on the his-

torical collections in the U. S. National

Museum, 1'890.

Jiep. Smithsonian Inst. (U. S. Kat. :Mus.),

1890 (1891), pp. 141-145.

CLARK Josephine A. Systematic and

alphabetical index of new species of

North American phanerogams and

pteridophytes published in 1891.

Contrih. V. S. Xat. Serbariu)n l, .Sej>tcm-

ber, 1892, pp. 151-188.

CLARKE, Frank W. Note on the con-

stitution of Ptilolite and Mordeuite.

Am. Journ. Sci., XLIV, August, 1892, pp.

lU 1-102.

Letter on the name of tlie element

Coliimbium.

Journ. of Analyt.and Appl. Chem., vi, Octo-

ber, 1892, p. 582,

The constitution of the Lithia Micas.

Journ. Am. Chem. Soc, xv, No. 5, ^lay, 1893,

pp. 245-250.

Report of work done in the Division

of Chemistry and Physics mainly dur-

ing the fiscal year 1890-'91.

Jhill. U. S.Geol. Surv., Xo. 90, 1892, pp. 1-77.

CLARKE, F. W. Report on the Depart-

ment of Minerals in the U. S. National

Museum, 1890.

JRep. Smithsonian Inst. (U. S. Xat. Mas.),

1890 (1891), pp. 241-242.

COPE, Edward D. A synoi>sis of the

Teid genus Cneinidophorus.

Trans. Am. I'hilosoph. Sue., xvn. I't. i, pp.

27-52, pis. Vl-XUL

Based chiefly on Museum material.

COULTER, JoHX M.

(See under J. N. Rose.)

COVILLE, Frederick Verxox. The
Panainint Indians of California.

Am. Anthropologist, v,Oct., 1892, pp. 351-361.

Principally devoted to an account of the native

l)lants used by these Indians.

The rediscovery of Jiineus Cooperi.

Bull. Torrey Botan. Club, xix, October, 1892.

pp. 309-311.

An account of the discovery of this plant in

the Death Valley, after a period of more than
twenty years since the collection of the type

specimen.

DA.LL, William Healey. General

notes.

Xautilus, VI, Xo. 4, August, 1892, p. 48.

Calls attention to the continuity and con-

foriuability of the Wallala and Chico beds at

La Jolla, San Diego, Cal., and adds several

notes on mollusks.

Contributions to the Tertiary fauna

of Florida, with especial reference to

the Miocene silex beds of Tampa and

the Pliocene beds of the Caloosahatchie

]?iver. Pt. II, Streptodont and other

Gastropods, concluded.

Trans. Wagner Free Inst. Sci., Fhila., in, Pt.

II, December, 18E2, pp. 201-473, pis. xui-

XXII, and a geological map of Florida.

This second part is prefaced by an introduc-

tory note on the marine Pliocene beds of the

Carolinas, iu which it is shown that true Plio-

cene strata occur on the Waccamaw Kiver,

South Carolina, and the X'euse River, X^orth

Carolina, which are respectively named by the

author the '^'accamaw and the Croatan beds.

In the descriptive text which follows the fol-

lowing new genera and species are described

and flgured: Bulla attemiata, Utriculus vagina-

tus, Drillia myrmecoan, D. hoplophorxis, D.

aphanitoma, and var. oxia,- D. schismatica, D.
sigela, Ghjphostoma Johnsoni, Daphnella elata,

Cancdlaria rotunda, G. sericea, Margincllaeu-

lima, 21. onchidella, Yolutella dacria, Aurinia
dubia var. triplicata, Caricclla podagrina,

Fcrplicaria 2>erplexa, Fasciolaria acuta {Em-
mons), F. elegans (Emmons), Glyptostyla. n.g.,

O. panainensis, Fusus qriinquespinus, Celatoco-
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DALL, William Healey—continued.

7i%ts nitx, Ilyanasea schizojiyga, I. isogranima,

Xassa Johnsoni, C'olumhella fi>/liola, Pteropur

ptira (Jovsi;. em.) siihg., Trophon engonatus

liapana tampaensis, Opalia De-Botir>/i, Scala

Steanisii, Syrnola caloosa'ensis, Si/mola attenu-

ata, 0)idiiia fiagilis, Turhonilla var. ohsoleta,

T. cliipaltttia, T. protracta. Cassis (Phalimn)

globosiim, C. Aldrichi, Stroinbus chipolanus,

Tri/oiismitella, Cerithiopsis floridana, C. scari-

phus, Bittium chipolanum, and var . Burnsii, B.

pennt(tahi!e, B. Cowwiaowi, B. Annettes, B.p>o-

dagrinum, B. priscmn, B. hoiplex, B. cerithi-

dioides, B. Adamsi, Ceiifhium caloosaense, C.

ocalainim, C. Burnsii, C. platyneura, C. fiori-

dainim, V. callisomtt, C. glaphyrea, and var.

litharium, C. coccodes, C. chipolanum, Pota-

mides hilltboroensis (Hp.). P. transecta, P. acu-

tvs, C'lava cldpolana, €. caloosaensis, Alalia

cliipolana, ModuUis Willcoxii, M. compactiis,

Ccecum compactum, C. coronellum, C. carolinia-

ninn, C. tortile, C. ibex, Meioceras cingulatum,

Serpulorbistenera, S. ballistce, Turritella mar
tinensis, T. mixta, T. tripartita, T. megalobasis,

T.tcrebriforvug, T. cliipolana, T. Holmctii, T.

siibgrundifera, T. var.tcnsa. Tuba acutissima

;

Solarium new sections, Solariaxis, Painlaxis,

Stellaxis, Solarium,- Solarium Cossmannii, S.

ahibamcnse, S. perisceliduin, S. Aldrichi, S.

Leaninn, S. vicksburgense, S. neu-tonense, S. am-
phitermum, S. Johnsoni,S. textilinuni; Discohelix

new section Discosolis; D. retifera, Hydrobia
amnicoloides (I'ilsbrv), H. umbnicata (Pilsbrv).

Jl.mobiliana Dall, Gnathodon Johnsoni, Aiiini-

cola var. convexa (PiDsbry), A. omphalotnpis

(I'ilslirj) ; Bissoa lipeus Dall, Ji*. atliymo

rhyssa, R. gereea and var. minor, 7i'. callistro-

phia, li. microcharia; liissoina Johnsoni, B.

cldpolana, Adeorbis strigillatus, A. Holmcsii,

A. Lcai, Crucibulum var. chipolanum, Arnal-

tlica Willcoxii, Xenophora textilina, X. lapi-

/i?re«s ("Whitfield), X. conica Dall, Xatica alti-

calloia, X. Jloridana, Polynices internvs (Say)

P. rvgifera, Ampidlina Fischeri, A. solidula,

Amattropsis Burnsii, Sigaretiis chipolanus, S.

mtdtij'licafug, S. Conradii, S.carolincnsis, Turbo

rhcctcgrammicus, Astralium chipolanum, A.
precursor, Collonia elegantida, C. radiata. C.

chipolana, C. claibornensis, Chlorostoma lima-

turn, Gibbula americana, Calliostoma elimina-

turn, C. basicnm, C. Conradianum, C. metrium,

C. IViUcoxianum, C. permagnum, C. alumin-
ium, C. (jraminaticum, C. exile, C. Wagneri, O.

aphelium, C.eroswn, C. Earrisii, C. cyelus, C.

limidmu, C. ceramicum, Margarita tampaensis,

Solaridla louisiana, S. turntella, Liotia co-

ronata, L. milium., L. perarmata, L. agenea,

Teinostoma milium, T. caloosaense, T. chipo-

lanum, T. 02).':itelotus, F. microforatis, T. steira-

turn, T. vortex, T. collinus,T. funiculus, T. pseud-
adeorbis, Vochliolepis striata (Stimjison Mss.),

Cyclostrema chipolanum, Molleria duplinensis,

M. minusnda; Xerita tampa'ensis, Xeritina
chipolana, X. edentida, Fissuridca nuctda, F.
chipolana, F. caloosacn.Hs, F. cardftella, Emar-
ginula caroUniana, E. Pihbryi, Yaginellii chipo-

DALL, William Healey—continued.

lana, Trachyodon, n.siibg., T. eocenensis (Cout.),

Ischnochiton tampa'ensis, Dentalium Eugenii,

D. oleacinum, D. caloosaense, D. prisma,

T>. caduloide, Cadulus floridanus, C. Burnsii.

Note on Cytherca convexa, Say.

Xatdilus. VI, Xn. o, September, 18'.12, \>\i. 52-

53.

This indicates the place of publication of

Brongniart's prior species of the same name, and

concludes that Conrad's name of C. Sayana for

the American shell should be adopted.

Grand Gulf formation.

Science, xx, Xo. 502, September 16, 1892, p.

164, and No. 513, December 2, 1892. p. 319.

These letters discuss the place and extent of

the Grand Gulf formation of Hilgard in the

geology of the Gulf Ststes.

Determination of the date? of publi-

cation of Conrad's " Uossil.s of the Ter-

tiary Formation'' and "Medial Ter-

tiary."

Bidl. Philosoph. Soe. Wash., xu. January,

1891, pp. 215-240.

In this paper the history and dates of pub-

lication of the two works referred to are dis-

cussed, and many hitherto doubtful points of

nomenclature conclusively settled.

Additional shells from the coast of

southern Brazil.

Xai'tdus. VI, Xo. 10, February, 1893, pj(.109-

112.

This article enumerates shells received from

Dr. von Ihering and other collectors on the east

coast of South America.

Report on the Department of Mol-

lusks in the U. S. National ^Museum,

1890.

Rep. Smithsonian Inst. (!'. S. Xat. Mus.),

1890 (1891), pp. 211-217.

(See also under Mrs. M. BtiiTOX

Willia:ms()X. )

DALL, William Healey, and HARRIS,
GiLHERT Dexxison. U. S. Geological

Survey correlation papers. Neocene.

Bull. r. S. Geol. Surv., Xo. 84, "Washing-

ton, Government Printing Office, 1892,

pp. 1-349, 43 cuts, and 3 geological maps.

This work summarizes our knowledge (to

1890) of the Post Eocene Tertiary of the United

States, and contains a good deal of new mate-

rial relative to Alaska aud Florida, and an

account of an hitherto unrecognized division of

the Miocene in the Tertiary of the Gulf States.

It forms one of a series of essays covering t!io

Geology of the United States, prepared for the

International Geological Congress of August,

1891, at "Washington, by members of the U. S.

Geological Survey.
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DEWEY, Lyster H. The Russian thistle

ami other troublesome weeds iu the

wheat region of Minnesota and North

and South Dakota.

Farmer's Bull. Xo. 10, U. S. Dept. Agric,

1893, pp. 1-10.

Popular acconut of the introduction of tlie

Kusaian tliistle into this country, and 8ome
sugiiestion.s a.s to the best means of extermi-

nating it. Based on National Herbarium.

EATON, Daniel Cady. List of ferns

from southern Patagonia.

Contrib. U. S. Xat. Herharium, I, Septem-

ber, 1892, p. lo8.

A list of the ferns collected by the IT. S. Fish

Commission Steamer Albatross, and now in the

National Museum.

List of mosses from Fuegia and Pat-

agonia.

Contrib. U. S. Nat. Herbarium, i, Septem^

bar, 1892, pp. 138-139.

Important notes on mosses collected by tlie

U. S. Fish Commission Steamer Albatross, and
now in the National Museum.

ECKFELDT, J. W. List of lichens from

southern Patagonia.

Contrib. JJ. S. Nat. Herbarium, i, Septem-

ber, 1892, p. 142.

A list of the lichens collected by the U. S.

Fish Commission Steamer Albatross, and now
in the National Museum.

EIGENMANN, Carl H. The Fishes of

San Diego.

Proc. TJ. S. Nat. Mus., XV, No. 897, August
4, 1892, pp. 123-178, pis. x-xviii.

This paper is based upon Museum material.

Catalogue of the fresh- water fishes

of Central America and southern Mex-
ico.

* Froc. V. ,v. Nat. Mus., xvi, No. 925, June
13, 1893, pp. 53-60.

ELLIOT, Daniel Giraud. Vieillot's

"Analyse" and Buffon's " Breve."

Auk: X. No. 2, April, 1893, pp. 184-188.

lieplyiug to Dr. Stejneger, in which, while

agreeing with him in regard to the pro])er

names to be borne by the Fittas, contends that

the evidence in regard to the other question as

to the priority of the first four volumes of the

"Nonveau Dictiouaire' tends directly against

it and more strongly to confirm our belief that

the " Analyse " was a prior publication.

On the genus Pitta, Vieillot.

Aitk, X, No. 1, January, 1893, pp. 51-52.

Shows that Pitta of Vieillot is a composite
genus containing three short-tailed species.

Therefore, if they are to be divided into sep-

arate genera, we should have Anthocincla with

ELLIOTT, D. G.—continued.
A.Phayrei as its type, Fitta with P. sordida
for its type, comprising all the birds with very
short, slightly rounded rectries, and Eucichla

with P.guaiana as its type, including the

species with rather elongated, pointed tails;

sufficient not being known at present to estab-

lish the relationships of Coracopitta.

EVANS, A. W. List of liverworts from
southern Patagonia.

Contrib. U.S. Nat. Herbarium, I, September,

1892, pp. 140-142.

Two new species are here described and
figured. This paper is based upon Museum
material.

EVERMANN, Barton W. Report on the

establishment of fish-cultural stations

in the Rocky Mountain region and the

Gulf States, consisting of (1) A recou-

noissance of the streams and lakes of

western Montana and northwestern

Wyoming, and (2) A report upon inves-

tigations made iu Texas in 1891.

Senate 2Iis. Doc. No. Go, Fifty-second Con-

gress, first session, pp. 1-86, and Bull. IT. S.

Fish Com., 1891, pp. 1-90.

Description of u new sucker, Fantos-

teiis Jordani, from the Upper Missouri

Basiu.

Bull. U. S. Fisl^Com., 1892, pp. 31-56.

This paper is based upon Museum material.

FERNOW, Bernhard Eduaro. Report

on the Section of Forestry iu the U. S.

National Museum, 1890.

liep. Smithsonian Inst. (TJ. S. Nat. Mus).,

1890(1891), pp. 163-164.

FISHER, E. M. Revision of North Amer-
ican species o{ Hoffmanseggta.

Contiib. v. S. Nat Herbarium, i, Septem-

ber, 1892, pp. 143-150.

All the North American sjiecies of Hoffmans-

eggia are described. This paper is based partly

upon Museum material.

FLINT, James Monroe. Report on the

Section of Materia Medica in the U. S.

National Museum, 1890.

Rep. Smithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 175-177.

GOES, Axel. Reports on the dredging

operations oft' the west coast of Central

America to the Galapagos, to the west

coast of Mexico, and in the Gulf of

California, in charge of Alexander
AgassiZ; carried on by the U. S. Fish

Commission Steamer Albatross during
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GOES, Axel.—contiuned. I

1891, Lieut. Connnauder Z. L. Tanner, i

U. S. Navy, conuiiaudiiig. IIL On a

peculiar typo ofarenaceous Foraminifer
j

from tlie American tropical Pacific, Xeu-

siiia Jgassizi.

Bull. Mus. Comp. Zool., xxni, No. 5,

December, 1892, pp. 195-198, pi. 1.

This paper is based upou Museum material.

GOODE, George Brown. Report upon

tbe condition and progress of the U. S.

National Museum during the year end-

ing June 30, 1890.

Hep. Smithsonian Jnst. (V. S.Nat. Mus.),

1890 (1891), pp. 1-116.

HARRIS, Gilbert Denxisox. The Ter-

tiary geology of Calvert Cliffs, Mary-

laud.

Am. Jovrn. ScL, Xiv, January, 189:!, pp.

21-31, one map in the text.

In this article the author correlates the faunal

zones iu the Miocene of the region, showing that

there are at least three fairly distinct fauna",
,

represented, in ascending order, by the Plum
,

Point, Jones' "Wharf, and St. Mary'.s horizons,
j

These facts had hitherto been ignored, con-

fused, or their significance unrecognized. The

material by which these conclusions are justi-

fied now forms part of the national collection.

Notes on Conrad's "Fossil Shells of

the Tertiary Formatiidn."

Am. Geologist, XI, No. 4, April, 1893, pp.

279-281.

Itefers to the dates of some of Conrad's pub-

lications.

Republication of Conrad's " Fossil

Shells of tbe Tertiary P'ormation of

North America."

8vo., pp. 1-121, 20 plates and 1 map. "Wash-

ington, May, 1893.

This is as nearly as possible an exact reprint

of Conrad's Eoeeue volume, with an Albertype

reiiroduction of the original plates, and of two

unpublished plates, together with an introdiic-

tion and index by the author. The work being

practically inaccessible and very necessary for

students of the American Eocene, was re-

printed under 'Mr. Harris's editor.ship.

(See also under Willi.\m Healey

Dall.)

HASBROUCK, Edwin M. A presuma-

bly ne"w fact relative to the Cedar

WaX'-wiug {Ampelis cedrortun), with

remarks upon the importance of a

thorough knowledge of first plumages.

Science, xxi. No. 528, March i7, 1893. pp. 144-

145.

HASBROUCK. Edwin M.—continued.
Proves that the sealing-wax-like appendages

to shafts of secondaries are. to some extent, at

least, independent of age. This paper is based

upon Museum material.

HAUPT, Paul. On a modern reproduc-

tion of the eleventh tablet of the Baby-

lonian Nimrod Epic and a new frag-

ment of the Chaldean account of the

Deluge.

Proc. Am. Oriental Soc, 1893. pp. ix-xii.

HAY, OlivePv Perry. On the ejection of

blood from the eyes of horned toads.

rroc. U. S. Xat. 2Ius., xv, No. 907,Septem''er

IG, 1892, pp. 375-378.

The curious phenomenon recorded took place

in the herpetological laboratory of the ^luseum.

Some observations on the turtles of

the genus Malaclcmys.

Proc. r.S.X'at.2Ius.,xy. No. 908, September

IG, 1892, pp. 379-383.

Critical notes, chiefly on Museum material.

On the breeding habits, eggs, and

young of certain snakes.

Proc. 77. S. Xat. Mut., xv, No. 909. September

16, 1892, pp. 385-397.

The entire collection upou which these notes

were based was donated to the iluseum by the

author.

The
I

Batrachians and Reptiles
|
of

the
I

Stateof Indiana.
|
By (Oliver Perry

Hay, Ph. D.
|
Indianapolis:

|
B. Bur-

ford, Printer and Binder
]
1893.

8vo., pp 1-204, pis i-ni.

Based in i)avt upon material belonging to the

National Museum.

HITCHCOCK, ROMYX. The ancient pit-

dwellers of Yezo, Japan.

Pep. Smithsonian Inst. (U. S. Nat. ^[ns.T,

1890 (1891), pp. 417-427, pis. i.xxill-LXXX,

tigs. 64-67.

The Ainos of Yezo, Japan.

Pep. Smithsonian Inst. (F. S. Nat. Mas.),

1890 (1891), pp. 429-502., pis. LXXXl-cxvn,

figs. 68-88.

Report on the Sections of Foods and

Textiles in the U. S. National Museum,

1890.

Pep. Smithsonian Inst. (U.S. Nat. Mus.),

1890 (1891), pp. 165-174.

HOLM, TiiEODOR. Notes on the fiowers

of Anihoicanthitm ordoratum L.

Proc. r. «. Nat. Mies., xv, No. 910, (October 3,

1892, pp. 399-403, pi. xi.vni.

This paper is based \ii»on Museum
material.
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HOLMES. William Henry. Gravel

mail ami paleolithic culture. !

Science, xxi, No. 520, January 20, 1893, pp.
|

29-30.

Distribution of stone implemeut.s in

the tide-water country.

Aui. Anthropologist, vi, No. 1, January, 1893,

pp. 1-14, pis. I-Il, figs. 1-2.

Are there traces of man in the Tren-

ton Gravels?

Journ. Geol., I, No. 1, Jaiiuary-Februarj%

1893, pp. 15-37, figs. 1-6.

Traces of glacial man in Ohio.

Journ. Geol.. I, No. 2, February-March,

1893, pp. 147-163, pi. ll, figs. 1-2.

Vestiges of early man in Minnesota.

Am. Geologist, xl. No. 4, April. 1893, pp.

219-240, figs. 1-7.

Report on the Department of Ameri-

can Prehistoric Pottery in the U, S.

National Museum, 1890.

Kep. Smithsonian Inst. (U. S. Nat. AIus.),

1890 (1891). pp. 135-136.

HOLZINGER, John M. On Amaranthu.'i

erassijx'S,

Botan. Gaz., xvil, August, 1892, pp. 2.54-

256, pi. 1.

A.crassipes is shown to be distinct from A.

polygonoidcs.

List of plants collected by C. S. Shel-

ton and M. A. Carlton in the Indian

Territory in 1891.

Contrib. T. S. Xat. Herhariiim, I, Dicember,

1892, pp. 189-219.

Two new species are described and figured.

This paper is based upon Museum material.

Fohigonum persiQarioides, H. B. K.

Botan. Gaz., xvn, September. 1892, pp. 295-

296.

The discovery of Polygonum persicarioideg in

the United States is recorded. TMs paper is

b.Tsed upon Museum material.

The systematic position of Entostlio'

don Bolauderi.

Botan. Gaz., xvii, November, 1892, pp. 38U-

381.

Reasons are given why Entosthodon Bolanderi

should be referred to Funaria. This paper is

based upon Museum material.

HOUGH, Walter. Rare forms of

polished stone implements and their

probable use.

Science, xxi, January 6, 1893, p. 5.

Describes certain prehistoric grooved stones

of unknown use, measuring about 3 by 2i

inches, found in Mexico and southward, cone-

HOUGH, Waltek—continued.

lates them with the Polynesian bark mallets,

and suggests their probable use for Vieatingont

paper and cloth from bark. Corroborated by
Dr. D. G. Briuton in Science, March 10, 1893.

Balances of the Peruvians and Mexi-

cans.

Scienci', XXI, January 20. 1893, p. 30.

Describes balances and balance-beams from

the huacos of Peru, in the Royal Archieological

Mu.seum in M.idrid, and stone weights in the

Mexican collection at the Columbian Histor-

ical Exposition in Madrid.

The Bcrnadou, Allen, and .Tony

Korean collections in the U. S. National

Museum.

liep. Siiulh.<<oi>ian Inst. (V. S. Nat. Mus.)

1891 (1893), pp. 429-488. pi. xxx.

A study based upon the large Korean collec-

tion in the U. S. National Museum, and infor-

mation gathered from native Koreans and trav-

elers through a period of six yeai's.

Time-keeping by light and tire.

Am. Anthropologist, iv. No. 2, April, 1893,

p. 207.

Presentation of unnoticed methods of reckon-

ing time by combustible materials.

The methods of I'lre-inaking.

Rep. Smithsonian Inst. (V. S. Nat. Mus.),

1890 (1891), pp. 395-409, pi. Lt, figs. 51-03.

HOWARD, Leland O. A new Icerya

parasite.

Insect Life, iv, Nos. 11-12, August, 1832, pp.

378-379.

Description of Cerchysius ieeryce. n. s., reared

at Kingston, Jamaica, by T. D. A. Cockerel!

from Icerya rosoe, R. & H. This paper is based

upon Museum material.

An experiment against mosquitoes.

(Read before the Association of El-o-

nomic Entomologists at Rochester, N.

Y., August 16, 1892.)

Insect Life, v. No. 1, September, 1892, pp.

12-13.

Four ounces of coal oil destroyed an esti-

mated number of 7,400 insects (of which 370 were

female mosquitoes) in a pool of water contain-

in 60 square feet of surface, and kept the pool

free from living insects of all kinds for ten

days.

A new enemy to timothy grass.

(Read before the Association of Eco-

nomic Entomologists at Rochester, N.

Y., Augiust, 1892.)

Insect Life, V, No. 2, November, 1892, pp.

90-92, figs. 8, 9.

This species, Oncognatlnts l)inotatus, f.imily

Capsida'', was found on Onteora Mountain, New
Yurk. and only at an elevation of 2.500 feet. It
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HOWARD, Lei.and O.—continued,
was observed in extraordinary numbers in the

heads of tbe timothy, engaged in sucking the

juices of tbe ])lant. This paper is based upon

Museum material.

The Hymenopteroas parasites of spi-

ders.

Proc. Ent. Soc. Wash., li, Xo. 3, December,

1892, pp. 290-302, pi. n.

Twenty-four American Hymenopterous para-

sites of spiders are recorded and twelve new

species are described. List of fifty-eight Euro-

pean Hymenopterous species parasitic upon spi-

ders. This paper is l)ased upon Museum mate-

rial.

Note on Tbe liibernation of Carpen-

ter Sees.

Proc. Ent. Sdc. Wash., il. Xo. 3, December,

1892, p. 331.

The author's abstract of a paper recording

the finding of a living male of Xylocopa vir.

ginica in a burrow of a pine branch in March,

showing that the male of the species, as well as

the impregnated female, hibernates. This paper

is based ui)on Museum material.

A note on tlie parasites of tlie Coo-

cida'.

Proc. Ent. Soc. Wash., n, Xo. 3, December,

1892, pp. 351-352.

Contends that Aurivilliuss' generalization in

Entomologist Tidskrift, IX, Nos. 3-4, 1888, to the

efl'ect that I'teromalid parasites of the Coccids

belonging to the Encyrtince SLudi Ajihclinina; Ao

not, when infesting female Coccids, kill their

host or diminish the number of egg.-? laid by

her, will not liold. lu the majority of cases

in his experience the females are pierced by

their parasites at all stages of growth, and

when thus jjierced growth is arrested. This

paper is based ui)on Museum material.

The "Fly Weevil" (Gelechia .cerea-

leJla). (An address beforethe Farm-

ers' Institute of the Seventh Cougres-

sidual District of Virginia, at Manas-

sas, Va., February 22, 1893.)

Bnll. Dept. Agric, Virginia, May, 1893, pj).

12-16.

The early history and literature of the spe-

cies are discussed and its life history briefly

treated. Early thrashing is recommended in

the case of wheat, but where the wheat must be

left in the field the individual farmer should

disinfect his granaries every year soon after

the wheat is put in. This is best done with

bisulphide of carbon, aiid the author gives the

proper quantities to be used in rooms of various

sizes. Against this insect as a corn pest the

practice has been adopted of growing only such

vaiieties of corn as have a close-fitting husk

HOWARD. Lelaxi) O.—continued.

(thus preventing the insects from laying their

eggs upon the corn in the field), and of storing

in cribs without removing the husk.

Insects affecting the Musk-melon.

Am. Gardening, xiv, No. 4, April. 1893, pp.

209-216, 1 figure.

Discusses and suggests remedies' for the

melon woim (Phakellura hyalinitalis) , tbe so-

called pickle worm (P. nitidalis), the sjuash

stem-borer (J/e^»!a ceto), the melon-plant louse

(Aphis citruUi), the cucumber-leaf beetle {Epi-

trix cucumeris), the 12-spotted and striped dia-

broticas (Diabrotica 12x)itnctata and D. vittata),

of the so-called pumpkin beetle (Epilachna bore-

alis), and the squash-bug (Anasa tristis).

Insects of the subfamily Encyrtina^

Avith branched antenna'.

Proc. r. S. Xat. 2rus., xv. No. 905, Sep-

tember 16, 1892, pp. 361-369, pis. XLVI-

XLVII.

This paper is based upon Museum material.

(Seealso under CH.A.r:i.Esy. Riley.)

JORDAN, David Starr, ^alino laloops.

Forest and Stream, xxxix, Xo. ' .t, -Covembor

10, 1892, p. 405.

Tliis paper is based in part upon iluseum

material.

KEELER, CnARi.E.s A. Evolution of the

colors of North American Laud Birds.

Occasional Papers Cal. Acad. Sci. m, San

Francisco, January, 1893. pp. i-xii 1-361,

pi. i-xix.

An important and highly original treatise,

based to a large extent on the material of the

TJ. S. National Museum. The work consists of

two parts, and treats first of general questions;

I. Introduction. The inhei'itance of acquired

characters (pp. 2-50), Tariation and natural

selection (pp. 50-63), I^aws conditioning evolu-

tion (pp. 64-80), Sexual selection (p]>. 80-102).

The nature of species (pp. 103-109), and isolation

as a factor in the evolution of species (pp. 110-

132). Part II is devoted to " The colors of

North American Birds" (pp. 132-336), followeil

by a bibliography, explanations nt plates, an I

an index.

KIRSCH, Fhimp H. Notes on the
streams and rivers of Clinton County,

Ky., with a description of a new darter.

Bull. TJ. S. Fish Com., 1890, pp. 289-292.

This paper is based upon Museum material.

Notes on a collection of fishes from

the southern tributaries of the Cum-
berland River in Kentucky and Ten-

nessee.

Bull. U. S. Filli Com., 1891, pp. 259-268,

This paper is based upon Museum material.
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KNOWLTOX, Frank Hall. Fossilriora

of the Bozeman coal tield.

rroc. Biol. Soc. Wash., vii, pp. 153-154.

Gives a short sumiaary of the dora of this

locality anil draws conclusions as to the age of

the beds.

Flora of the Dakota group. A post-

hunious Avork by Leo Lesquereux.

Edited by F. H. Kuowltou.

Monogr. TJ. S. Geol. Suro., xvil, pp. 1-400,

pis. I-LXVI.

Gives a complete description of tlie flora of this

group. It embraces 460 species, of which num-
ber about one-fourth are new to science.

Letter to I. C. Russell ou fossil wood
from the Triassic of North Carolina aud
review of the Triassic plants of Prince

Edward Island.

Hull. r. S. Geol. Surv., Ko. 85, p. 29.

Report ou Inter-glacial earth from

Iowa, in AV J McGee's "Geology of

Southwestern Iowa."

11 Ann. Iiejy.r. S. Geol. Surv., p. 493.

Bread-fruit trees iu North America.

Science, xxi, p. 24.

Describes two species of bread-fruit trees,

A vtocarptis Leseingiana (the A ralia pungens and

Jlyrica Lessingii of Lesquereux), from the

Laramie of Colorado, and A. califoniica. a new
species from Iheauriferous gravels of California.

The flora of the Dakota Group: A
reply.

Botan. Gaz., xvni, pp. 37-39.

A reply to a criticism of the editorial work
on this mongi'aph.

Description of a new fossil species

of Cham.

Botan. Gaz., xvni, pp. 141-142. figs. 1-3.

Describes a new species {Ghara Stantoni)

from the Bear Eiver format«on at Cookville,

^Vyo.

A simple point in nomenclature.

Bull. Torrey Botan. Club, xx, ])p. 212-213.

Kaises the question as to where the interro-

gation mark should be placed when it is desired

to question either of the members of a plant

name.

Note ou a supposed uew endogenous
tree from the Carboniferous.

Science, xxi, pp. 332-333.

Criticises the supposed finding of an endo-

genous iree (Winchellina fascina) in the Car-

boniferous (if Ohio, sliowing that it is n fern

stem of a well-known type { Psaronius).

KNOWLTON, Fhaxk H.\ll. [Review
of] Cretaceous fossil plants from Miu
nesota. Bj" Leo Lesquereux.

Jom-n. Geol., i, pp. 302-303.

[Review of] Ou the organization

of the fossil plants of the coal-meas-

ures. By W. C. Williamsou.

Journ. Geol., l, p. 303.

KOEHLER, Sylvester Ro.sa. The
photo-mechanical processes.

Technology Quarterly, v, Xo. 3, Boston,

October, 1892, pp, 161-204.

A series of papers ou the proce-^ses named,
read before the .Society of Arts, at the Massa-

chusetts Institute of Technology, Boston.

Peter Lymen von Antwerpeu (^oder

Brussell?).

Eunslchronik, Leipzig, June 30, 1592, cols.

523-524.

Concerning the identity of the portrait of

Peter Lymen, by Van Dyck, owned by Mr.
Francis Bartlett, Boston.

John We1)ber uud die Erfirdung der

Lithographic.

Kunstchronik, Leipzig, December 1, 1892,

cols, 102-103.

Description of a print in the John Witt Ran-
dall collection. Harvard College, showing that

the so-called lithographs by John "Webber are

soft-grouud etchings.

Der Tiefstich auf Holz.

Zeitschrift fiirbilclen'Je Kunst. Kew series,

IV. Xo. 6, illustrated, Leipzig, March,
1893.

On the invention aud practice of intaglio

engraving on wood.

White-line engraving for reliefprint-

ing in the fifteenth aud sixteenth ceu-

turies.

Bejj. Smithsonian Inst. {TJ. S. Xat. Mus.),

1890 (1891), pp. 385-394, pis. xlvu-l, figs.

48-50,

Report on the Section of Grajihic

Arts in the I'. S. National Museum,
1890.

Bep. Smithsonian Inst. U. S. Xat. Mus,),

1890 (1891), pp. 147-157.

LINDGREN, W.\ldemar, A sodalite

sj'enite and other rocks from Montana.

Am. Journ. Sci., XLV, April, 1893, pp, 286-297.

Describesa peculiarseriesof rocks, Themore
striking among them are the syenites which

were collected in the Moccasin and Bear Paw
mountains during the summer of 18 83 by Dr.

C. A, White and J. B. Marcou, and which have

been deposited in the U. S. National Museum.
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LINTON, Edwin. Notes on avian Ento-

zoa.

Proc. U.S. \at. Mus., xv, No. 89.3, Anga.st

8, 1892, pp. 87-113, pis. iv-vill.

This paper i.s based upon iluseum

material.

LUCAS, Frederic Augustcs. On the

anatomical character.s of Hnmuiing

Birds.

Rep. Smithsonian Inst. ( T7. S. Xat. Mus.) 1890

(1892), pp. 290-294, pi. xv, flg.s. 1-4.

Published in the paper on Humming Birds

by Robert Ridgway.

On CarcharodoH Mortoni Gibbes.

Froc. Biol. Soc. Wash., vii, July 27, 1892, pp.

1.51-152.

Kote.s that tlie species is probably founded

on an abnormal tooth.

A wf'lconie correction.

St.Xicholas, October, 1892, p. 958.

Correcting an error in an article on snakes,

and giving some details regarding their anat-

omy.

A neglected branch of Ornithology.

Avk. X, April, 1893, p. 210.

A letter indicating some reasons why the

study of the anatomy of birds is neglected.

Articles on Alectorides, Anseres,

Apteryx, Apteryges, Ank, Anrochs.

Johnson's Universal Ci/cloi^cecUa, i, pp. 107,

226, 264, 411, 413.

LUDWIG, Hubert. Vorliuitiger Bericht

iiber die auf den Tiefsee-Fahrten des

Albatross (Frlihling, 1891), mi (Istlicheu

Stillen Ocean erbenteten Holothnrieu.

ZoologiicherAmciger, No. 420, 1893, pp. 1-10.

Reports on the dredging operations

off the west coast of Central America
to the Galapagos, to the west coast of

Mexico, and to the Gulf of California,

in charge of Alexander Agassiz, carried

on by the U. S. Fish Commission

Steamer J ?J»a<ros.s during 1891, Lieut.

Conmian<ler Z. L. Tanner, U. S. Navy,
connnauding. IV. Vorliiufiger Bericht

iiber die erbenteten Holothurien.

Sitll. Mus. Com]). Zool.. xxiv. Xo. 4. .June

189,'!, ])p. 105-114.

Preliniin;irv descriptions are given of 1 new
family, Pelagothuriidas 8 new genera, Synal-

lactcs, Mesites, 2Ieseres, Scotodeima, Lcetmo'

phasma, Caphetta, Palagothuria.and Sphceroth-

uria; ?jQ new species, I'cclopatides suspecta,

Synallactes alexandri, S. a-nigma, Mesites mill-

tipes, Mesercs Macdonaldi, Eupheoniies Tanneri,

E. vcri'iisoca, Psychropiotes raripes, P. dubiosa,

JBenthodytes incerta, Dcima pacificuin, Oneiro-

pha-Ua ajiiinis, Lcetmogone Theeli, Scotodeima

LUDWIG, Hubert—continued.
setigeriim, Lcetmophasma fecundum, Capheira

sulcata, Peniagone intermedia, Scotoanassa

gracilis, Pelagothuri natatrix, Phyllophorus

aculeatus, Psolus pauper, P. digitatus, P.diome-

dem, Psolidium. imnamense, P. gracile, Sphce-

rothuria bitentaculata. Catidina caUfornica,

Trochostoma granulatum, T. intermedium, Anky-

roderma spinosum,; and 3 varieties, Pannychia
Moseleyi var. Henrici, Peniagone vitrea var.

setosa, and Synapta abyssicola var. pacifica.

This paper is based upon Museum material.

MARSH, Otiixikl Charles. Notes oa
Mesozoic vertebrate fossils.

Am. Journ. Sci.. xuv, August, 1892, pp.

171-176, pis. n-iv.

Restorations of Claosaunts and Cera-

tosaunis. Restoration of Mastodon

americiduis.

Am. Journ. Sci., xuv, October, 1892. pp.

343-3.50, pis. vi-vni.

A new Cretaceous bird allied to Iles-

])eroniis. The skull and brain of

CIaosai(yits.

Am. .Tourn. Sci., XLV, January, 1893, pp. 81-

80. pl><. IV, V.

Re.storation of Anchisaurus.

Am. Jotirn. Sci., XLV, Februarv, 1893, pp.
169-170. pi. VI.

MASON, Otis Tufton. The E.skimo

throwiug-stick.

Science. xi.X, New York, 1892. p. 322.

Call.s attenti(m to discoveries of new areas

and gives a bibliography of recent ])apers on

the subject.

The laud problem.

Brooklyn Ethical Association, Evolution

Series, Xo. 22, New York 1892. pp. 109-145.

An address before the Brooklyn Ethical

Association, in which the history of land-own-

ing and land-treatment are traced among primi- •

five races of men. and the efiects of each method
pointed out.

Report on the Department of Eth-

nology, in the U. S. National Museum,
1890.

'

Rep. Smithsonion Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 119-134.

MATTHEWS, Washington. The Cat-

lin collection of Indian paintings.

Rep. Smithsonian Inst. (U. S. Nat. Mus.),

1890 (1891). pp. 593-610. pis. CXXX-CL.

This paper is based upon Museum material.

MEARNS, Edgar A. A study of the

Sparrow Hawks (Subgenus Tiniiiiii-

ciiliis) of America, with especial refer-
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MEARNS, Edgar A.—contiuned.
ence to the continental species (FaJco

sparverhts Linn.)-

Auk. TX. ISTo, C, July, 1892, pp. 252-270.

A critical discussion of the geosjiaiiliical races

and incipient forms of the single continental

species, -with a synopsis. New subspecies de-

scribed. Falcoifparveriusdeserticolus. Mearns(p.

263), Iiabitat. southwestern United States, north

to northern California and western Montana,

south to Mazatlan, in northern Mexico. Falco

fpaivcriuspeningidans, Mearns(p. 267) ; habitat,

Lower California. Falco sparverius ceqnatorialis,

Mearns (p. 209) ; habitat, Ecuador. This paper

IS based chiefly on Museum material.

MEEK, Seth E. a report npou the

lisltes of Iowa, based upon observations

and collections made during 1889, 1890,

and 1891.

Bull. U. S. Fish Com.. 1890, pp. 217-248.

MERRILL, George Perkins. Hand-

book of the Department of Geology in

the U. S. National Musenm. Part I,

Geognosy : The materials of the earth's

crust.

Bep. Smithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 503-591, pis. cxvni-cxxix,

10 figures in the text.

This forms the fourth of the series of hand-

books relating t o the Department thus far issued

,

and deals, as its title denotes, with the materi-

als of the earth's crust in the least-changed con-

ditions.

Discussion of the strength and

weathering qualities of roofing slate.

Trans. Am. Soc. Civil Engineers, xxvii,

December, 1892, pp. 085-687.

A discussion of Prof. Merriam's paper on the

strength and weathering qualities of rooting

slates, which appeared in the same volume, p. 33.

The architect and his materials.

Ain. Architect and Buildinq Xews, March i,

1893, p. 134.

An article calling attention to what the writer

believes to be a serious defect in architectural

methods—that relating to the selection of

materials.

A cheap form of box for microscopic

slides.

Science, November 25, 1892, p. 298.

Describes briefly a new form of box now in

use in the National Museum.

A new source of Mexican onyx.

Science, April 21, 1893, p. 221.

A brief note regarding a newly discovered

deposit of the so-calledonyx in Lower California.

A peculiar occurrence of beeswax.

Science, June 16, 1893, p. 331.

MERRILL, George P.—continued.

A brief note calling attention to deposits of

supposed beeswax in the sands of the seashore

near Portland, Oreg.

The building-stone industry of the

United States.

Stone, July, 1892, pp. 131-139, pis. 2 ; August,

:892. pp. 203-268, pis. 2, 1 figure in the text;

September, 1892, pp. 309-374, pis. 3, 2flgure»

in the text.

[Brief papers in Stonel. The marble

region of Knoxville, Tenn., November,

1892, PI). 591-599, 1 map and 5 figures

in the text. Remarks on prevalent

methods of testing building stone,

December, 1892, pp. 5-8. The strength

and weathering qualities of roofing-

slates, January, 1893, pp. 135-139. The

onyx deposits of Cave Creek, Ariz.,

February, 1893, pp. 204-205.

Report on the Department of Geology

in the U. S. National Museum, 1890.

1,'ep. Smithsonian Inst. (IT. S.Nat. Mus.),

1890 (1891), pp. 243-249.

MERRILL,' George P., and PACKARD,
Robert L. On some basic eruptive

rocks in the vicinity of Lewiston and

Auburn, Androscoggin County, Me.

Am. Geologist, July, 1S92, pp. 49-55, pi. i.

The paper descril)es tlie mode of occurrence,

and general chemical pctrograpliic cliaracters

of some of the basic eruptives of the vicinity

noted, and which, on structural grounds, are

provisionally referred to the caraptonites.

METCALF, M.\YN.\RD M. Notes upon

an apparently new species of Octacne-

mus, a deep-sea Salpa-like Tunicate.

Johns HojMns Univ. Circ., xn. No. 106,

pp. 98-100, figures.

Octacnemus jpatagoniensis. n. s. (?), dredged

by the U. S. Fish Commission steamer Alba-

tross otf Port Otway, Patagonia, in 1,050

fatlioms. Tins specimen will eventually be

added to the Museum collection.

MONTANDON, A. L. Notes on Ameri-

can Hemlptera Heteroptera.

Proc. v. S.Nat. Mus., xvi. No. 924, June 13,

1893, pp. 45-52.

This paper is based upon Museum material.

PACKARD, Robert L.

(.<ee under George P. Merrill.)

PILSBRY, Henry A. Monograph of the

recent Chitonid;p.

Manual of Conchology (Academy of Natural
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PILSBRY, Hknuv A.—continued.
Sciences of I'liiliuk-lpliia). xiv, 1892, i>p.

l-xxxiv, 1-350, pis. 1-68.

Tliis work is basoil in part on material fur-

nished by tlie National Museum, and also

partly on the manuscripts prepared for the

Smithsonian Institution by the late Dr. Philip

Fearsall Carpenter, which were turned over to

Mr. Pilshry by the Institution to facilitate

the prejiaration of the monograph.

EATHBUN, Mary J. Catalogue of the

crabs of the family Periceritlfe in tlie

U. S. National Mnseuui.

r)-or. U. S. Xat. iliis., xv. No. 901, August
C, 1892, pp. 231-277, pis. xxvili-XL.

Based on 48 species, chietiy American, of

which 15 are new: JAbinia tnexicana, L. spini-

mana, L. Macdonaldi, Pericera atlantlca, P.

triangulata, P. contigiia, Maerocoeloma tenxdros-

tra, Oihonia rotunda, O. Xicholsi. O.caroUnensis,

2Iiitra.v ^)itos««, 21. sinoisis, AI. braziUe)isis,

21. Uempliilli, 21. hahamensis.

KATHBUN, RiCHAUi.. Report upon the

iuciuiry respecting Food-fishe.s and the

Fishiug-grotinds.

Pep. r. S. FIkJi Com., 1SS9 to 1S91 (1893),

pp. 97-171.

Report on the I)e])artiuent of Marine

Invertebrates in the U. S. National

Museum, 1800.

Pep. Sniihsonian Inst. (V . S. Kat. Mus.),

1890 (1891), pp. 22:3-229.

EIDGWAY, RoBKiJT. Tlie Humming
Birds.

Pep. Smitluonian Jnnt. (U. S. Xat. Mus.),

1890 (1891), pp. 253-383, pis. I-XLVI, 47

figures in the text.

The subject of this memoir is treated as fol-

lows: Introduction, Early history, Xames and
their origin, Geographical distribution, Migra-

tions, Habits, Abundance of individuals. Ac-
tions and attitudes, Manner of tiight, Dispo-

sition, Intelligence, Kests and eggs, Voice,

Food, Characters and relationships (with a sum-
mary of osteological and anatomical characters,

prei)ared by Mr. F. A. Lucas), Variations, Head
ornaments, Ctdors of the plumage, Cause of

the changeable hues of humming birds, Brief

descriptions of some of the more brilliantly

color( (1 kinds, :ind Humming Birds of the United

States, with a key to the genera of humming-
birds occurring in the United States, Mexico,

Cuba, and the Bahamas.
The first part of this treatise, as the titles

of the chajiters indicate, is of a popular char-

acter, intended to interest the general reader,

and form an introduction to the study of this

most wo!iderful and beautiful family of Ameri-
can birds. The second part is devoted to the

scientific discussion and description of the sev-

enteen species of humming birds which have

RIDGWAY, Robert—continued,

been found witliin the borders of the United

States A key to all the genera of humming
birds found in North America and the West
Indies will enable the student to detect any
addition to our fauna whicli he is likely to meet.

Zonolrichia albicoUis in California.

Aid; IX, No. 3, July, 1892, p. 302.

Notes the capture of an adult specimen in

spring plumage by Mr. L. Belding, at Stock-

ton, Cal., April 22, 1892, being the third Pacific

coast record of the species.

Spring arrivals at Washington, D. C,

Auk: IX, No. 3, July, 1892, pp. 307-308,

Records the date of first appearance in the

vicinity of "Washington of 37 species of si)riug

migrants during the season of April 3 to May
4, inclusive.

Descrii)tious of two new forms of

Basileitteni>< ntjifrons, from Mexico.

Proc. r. S. Xat. J/«»., XV, No. 895, July,

1892, i>. 119.

Basileiiteriis ritjifrons Jouyi and Pasileuterus

rufifrons Pvrie.'i are de.scribed.

The systematic position of Humming
Birds. A reply to Dr. .Shufeldt's '' Dis-

cussion."

J'op. Sci. News, XXVI, No. 11, November,

1892, i.p. 164-165.

Shufeldt on the anatomy of Hum-
ming Birds and Swifts.

Ant. Xatiiralist, liecember, 1892, i)p. 1U40-

1041.

lieply to a criticism of " The Humming
Birds " by Dr. Shufeldt, in the American Agri-

cxdturist for October, 1892, pp. 869-870.

Description of two supposed new
species of Swifts.

Proc. r. S. Xat. 2Ius., XVT, No. 923, June 13,

1893, pp. 43-44.

Oitaetura Lawrencei, p. 43, and Gi/jiseloides

Vherriei, p. 44.

Report on the Department of Birds

in the U. S. National Museum, 1890.

Pep. Sinithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), ])p. 195-198.

RILEY, CiiARLK.s V. The iiumher of

broods ofthe iiajjorted Elm-Leaf Beetle.

.Science, xx. No. 492, July 8, 1892, p. 16.

A prelimiuarj- note recording the fact that

on June 30, 1892, eggs laid by the second brood

of beetles had been obtained at Washington.

Recent advances in dealing with

insects affecting fruits.

Proc. Am. Pomolor/ical Sac, 23d Session,

September, 1891, pp. 32-42. (July, 1892.)
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RILEY, Charles V.—continued.

Discusses the use of the arsenites in tlie

orchard, with specific directions; tlie couibina-

tiou of iusecticides -with fungicides; the gas

treatment; the resin washes; the fluted scale,

Iccrya 2>i(rchasi, Maskell ; new injurious insects

of a year; the apple maggot; insects which

American pomologists Mould do well to be on

their guard against: conclusions.

Partly reprinted in Insect Life, v, Xo. 1, pp.

16-19.

The tirst larval or post-embryonic

stage of the Pea and Bean weevils.

Canadian Entomologist, v, xxiv, Ko. 7.

August, 1892, pp. 185-18G. (Also separate.)

A short note iipon the curious temporary

thoracic legs in Bnichus fabte. (obteetiis) and

B. irisi, which serve them in entering the bean

or pea and are then lost with the tirst molt.

The classiticatory significance of the.se heredi-

tary post-embryonic structures is discussed.

Some notes on the Margined Soldier-

beetle {ChauVtognathus margiiiaiua).

Canadian Entomologist, v, xxiv. No. 7,

August, 1892, pp. 186-187. (Also separate.)

Records and describes the eggs of this species

hitherto unknown. As many as 300 are laid in

a single mass. The first larva stage is also

compared with the final stage.

Some interrelations of plants and

insects.

Proc. Biol. Soc Wash., vii, May 28, 1892,

pp. 81-104.

Insect Life, IV, No. 11-12, August. 1892. pp.

"58-378, figs. 57-75.

Also as a separate.

Discusses the pollination of Yucca filamen-

tosa by Pronuba yuccaiella; the structural char-

acteristics of I'roiuiba ; the acts of pollination

and oviposition , the develoj>ment and trans-

foruiatiiins of Pronuba ; the bogus Yucca moth
;

other species of Prodoa-w«; caprification of the

figure. In generalizing from the facts, the

author indicates three principal lines along

which variation has proceeded ; shows how
these Prodoxids exemplify what he originally

called "fortuitous variation:'' and discusses

the transmission of acquired characters through

heredity.

Rose Saw-flies in the United States.

Insect Life, V, No. 1, September, 1892, pp.

6-11, figs. 1-2.

Observations upon the Bristly Rose-worm,

Cladius pcctinicornis, Fourcr. ; the Banded
Emphytus, or Curled Rose-worm, Emphiftiis

cinctus, L.; and the American Rose-slug, 2lon-

ostegia rosoe, Harris. Life history of the three

species compared and original observations

given. All are amenable to treatment with

hellebore.

New injnrious insects of a year.

Extracted from a paper entitled

RILEY, CiiAKLE.s V.— <'()Utiiiued.

" Recent Advances iu Dealing with

Insects Affecting Fruits," read before

the American Pomological Society^

September, 1891.

Insect Life,\, No. 1, September. 1892, pp. 16-19.

Forty-five hitherto unrecorded species, re-

port e<l to the Department of Agriculture duiing

one year as injuring various crops, are enumer

ated.

Further notes on the new Herljariuni

Pest.

Insect Life, v, No. 1, September, 1832 pp.

40-41.

Tlie new herbarium pest, Carphuxera pte-

learia. described in Insect Life, IV, pp. 108-113,

was thought by Mr. R. McLachlan to be very

like Acidalia herbaria fa. Fab., long known to

injure herbarium specimens iu Europe. By
comparison of the imagin of the two species,

however, the author finds that the European

motli is twice as large as the American

species, more glossy, and differently marked

in detail. In structural characters Carphoxera

ptelearia is easily distinguished from Acidalia

hcrbariata by the spatulate tubercles of the

larviie, by the lateral projection on the fifth

abdominal joint of the pupa, and by its much
smaller size, more pulverulent, less glossy

scaling, and difl'erent markings in the imago.

Preservation of hard-wood handles.

Scientific American, lxvii, No. 14, October 1,

1892, p. 216.

Report ujjon an insect damaging hard-wood

handles ;
probably one of the powder-post bee-

tles of the genus Li/cttis, species undetermined.

Soaking the infested handles in kerosene is

recommended as a remedy.

California Beer Seed.

Scientific American, L.wil, No. 14, October 1,

1892, p. 217.

Report upon a specimen of a fermenting

principle, the action of which is due to a bacte-

rium and a fungu.s, the species of which iiave

not been definitely settled, though the former

is probably IHspora caucasica anil the latter

Saecharomycer, kefi/r.

An Australian iScymnus established

and described iu California. Paper

read before the Rochester meeting of

the Association of Economic Entomol-

ogists, August, 1892.

Scientific American, Lxvn, No. 18, October

29, 1892, p, 275; Insect Life, v. No. 2,

November, 1892, pp. 127-128.

An Australian Coccid-feeding Coccinellid

brought over by Mr. Albert Koebele inl888-'89,

and subsequently lost sight of, has turned up
in southern California and been described by
Dr. F. E. Blaisdell under the name Scymnut
lophanthce. as an American species.
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RILEY, Charles V.—continued.

Gahriua xaitthomelirnd polygoneiitic

at "Washington. Read before the

Entomological Club of the American

Association for the Advancement of

Science, at Rochester, N. Y., August,

1892.

Canadian Entomologist, v. xxiv, Xo. 10,

Kovember, 1892, pi). 282-286.

Show.s that while Oalcnica aanthouielcena,

according to I'rof. Johu 1!. Sinitli'n exi)eri-

nieiits, is siiiglebrooileil at New Brunswick,

N. J., it is normally doublebroodcd at Wash-

iugton, and by exception produces a third and

even a fourth generation there. Uiscutsses the

bearing of the.se facts in tlie light of climatic

iiifluince iu relatively short period.s.

An additional note on the Bean

AVeevil.

Canadian Entoimdojist, v, xxiv. No. 11),

November, 1892, jip. 291-299.

In a note in tlie August, 1892, number of the

Canadian Entomologist the author stated that

the eggs of the Bean "Weevil "are preliminarily

laid upon the bean \>od iu the field, but chietiy

if not entirely upon those which are already

matured and ripening." The X""'^''^*^iit note

records the fact that tlie eggs hitherto taken

for those of the common Bean Weevil arc, with-

or,tmuc]idoubt,thoseof another Bruchus, eitlier

Erticl.vs qiiadiimaculatus or B. scutetlaris, and

that the eggs of the Bean AVeevil are thru.st

into an ai)erture made by the jaws of the par-

ent weevil along the ventral suture, or else laid

iu clusters on the inside of the pod wherever

this is sufficiently rijie to cause a partial open-

ing.

Coleopterous lame with so-called

dorsal prolegs.

I'mc. Ent. Soc. Wash., n, No. 3, December,

1892, pp. ;il9-324, figs. 22-23. (Also sep-

arate.)

Shows that two kinds of larva; with .supjiosed

dorsal ]irolegs, referred to by Herbert Osborn

and others at the Indianapolis (1890) meeting

of the American Association for the Advance-
ment of Science, belong to Mordellistena, and to

some Cerambycid, and that tlio "prolegs" are

but abnormally developed tubercules to facili-

tate motion within the hollow stems. Cites

authorities and records the larva of Morddlis-

tenapustulata in dry stalks of Xanthiinn stnivia-

riiim ; of JT, unicolor in stems of Ambrosia artc-

misifulia ,- of J/, nvbila from stems of Triodia

cuproea ; full transformations of M. floridensis in

stems of TJniola paniculaia ; and of Oherea

tchaiimii in stems of Cottonwood.

What the Department of Agriculture

has done and can do for apiculture.

Proc. 23d Ann. Meeting of the Xorth Amer-
ican Bee-keepers' Association, December
27-29, 1892.

RILEY, Chahle.s V.—continued.

Kepriuted in the Canadian Bee Journal .ind

various other apicultnral journals.

A r^'view of pa.st work iu apiculture, v.ith

recommendations for the future. The address

signalizes the fact that the first introduction

of Italian bees into the United States was due
to the Department of Agriculture, and toaches

upon the work of the apicultural .stations at

Aurora, 111., iu 1885, and at Michigan Agricul-

tural College in 1891, summarizing the results of

experiments ujwn foul brood, the relationof bees

to fruit, spraying with the arsenites as affect-

ing bees, selection in breeding, etc. Kecoiu-

mendations follow that the Department of

Agriculture secure theiutroduction and domes-

tication of desirable foreign races of bees,

experiment iu the crossing amd mingling of

races already introduced, in artificial fertiliza-

tion, the true causes of disease, etc.

New species of Prodoxidae.

Proc. Ent. Soc. Wash., n. No. 3, December,

1892, pp. 312-319, figs. 15-21.

Includes technical descriptions of the follow-

ing new species: Pronuba synthetica (larva,

chrysalis, and imago) ; Prodoxiis jiuloer^ilentus.

P.y-inrersus, P. reticulatus, P. coloradensis, and
1'. soididus..

On certain ]>eculiar structures of

Lepidoptera.

Proc, Ent. Soc. Wasli., 11, No. :!, iJecem-

bcr, 1892, pp. :i0.j-312, figs. i:i-l-t. (Also

si']parate.)

The paper describes some of the remarkable

striK'tures of the species of Pronuba and Pro-

(/o.r((,5iuiider the heads : ( 1 ) The radiate bodiesin

tin: receptacuhim seminis of Pronuba and Pro-

doxtis; (2) Pseudo-cenchri; (3) The tegulro and
I he i)atagia. The radiate bodies referred to, if

they occur at all in other insects, are never

found in anything like the remarkable develop-

ment iu which they exist in the species of the

family Prodoxidfe. Their function seems to be

to liberate the spermatozoa from the si)erniato-

phores. In conuection with two cenchri-like

spots on th;} luetathorax of Pronuba synthetica,

the author discusses the cenchri of Lepidoptera

and coiK'ludes that they are more likely organs

of sound than of any other sense. In discuss-

ing the tegubv and patagia it is shown that

nimh coufusidu on the part of authors in the

use of those terms has existed, and the original

definitions ot Westvvood and Kirby and Speuce

are held to be the proper guides.

Report of the Entomologist.

Pep. Sec. Agric. 1892, "Washington, Govern-

ment Printing Office, 1893, pp. 153-180.

Contains the following titles: Introduction,

pp. ].')3, 154; The work of the season, pp. 154-

167; Work of the field agents, pp. 167-170; The
Pea and Bean AVeevils (Bruchtis pi.si, L. and
B.obtectus. Say). p|). 170-172; The Sugar-beet

Web-worm, Luxostege sticticalis, Linn., pi). 172-
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EILEY, Charles Y.—continued.

175 ; The Shot-borer or Pin-borer of tlio Sugar

CaBO {Xijleborus perfora7is,'Wo\\), iip. 175-178;

The Insectary of the Division, 178-179.

Also printed .19 a separate under the title

"Report of the Entomologist for 1892," Wash-
ington, 189:!, with table of contents, plates and
index.

Note on Loxusiegc maclurw, ii. s.

Insect Life, v, Xo. 3, .January, 1893, pp. 157-

158.

A supplementary note to an article by Miss

Marj^ E. Murtfeldt on this insect, characteriz-

ing the species, hitherto uudescribed.

Insect communities. A lecture de-

livered at the Brooklyn Institute, Feb-

ruary 3, 1893.

Biooklyn Daily Eagle, February 4, 1893.

Hal)its of some social insects, and the polity

of the hive of the honey bee. Refers to instincts

of many social insects, and concludes tliat in-

stinctive and inevitable actions on the part of

insects are associated with others which result

from the possession of intelligence, of conscious

reasoning and reflective powers.

"Just among the mammalia, the higher intel-

lectual development, as in man, is physiologic-

ally correlated with the longest period of de-

pendent infancy ; that this helpless infancy has

been, in fact, a' prime influence in the origin,

through family, clan, tribe, and state, of organ-

ized civilization; so in the insect world we tind

the same physiological correlation between the

highest intelligence and dependent infancy, and
are.] ustifled in concluding that the latter is in t lie

same way the cause of the high organization ami
division of labor, the cause and explanation

which so baffled Darwin in the application of his

grand theory of evolution to social insects."

Hickory wood carved by worms.

Scientific American, March 11, 1893, p. 148.

A popular account of Scolytus carycc, Riley

(i-spinontu, Say), with illustrations of a particu-

larly line specimen of its work, and that of

Saperda diicoidea. which is almost always asso-

ciated with it.

The genus Dendroiettix.

Insect Life, v, No. 4, April, 1893, pp. 254-256-

A characterization of Dendrotettix longipen-

nis, new genus and species. The paper was
read by title before the Entomological Society

of Washington, March 9, 1892.

Report on a small collection of in-

sects made during the Death Valley

Expedition.

North Am. Fauna, May, 1893, i)p. 235-255.

Also separate, published by the Division of
Ornithology and Mammalogy of Ibe I'. S. De-
partment of Agr iculture.

RILEY, Chaule,s V.—continued.

A list of the species of Coleoptera, Lepidop-

'

tera, Hymenoptera, Orthoptera, andNeuvoptera,

collected by Mr. Albert Koebele during the

expedition, with conclusions drawn from the

same. Also comprises reports with descrip-

tions of new species from P. R. Uhler on the

Hemiptera, and from S. \Y. AVilliston on the

Diptera.

(Editor.) Reports of the United
States Commissioners to the Universal

Exposition of 1889 at Paris. Vol. v.

Agriculture, 1891, pp. 1-935, pis. 1-78,

tigs. 1-219.

Report as expert commissioner of the eighth

grouj), and as repre.sentative of the Department
of Agriculture. Part I contains : Report on agri-

culture, vine cultivation, etc., including a report

on field trials of machinery. Part ll contains:

Report on tbe agricultural exhibit and agricul-

tural products of the United States. Besides
the introductory chapter, the following articles

by the editor are contained in Part l : Agronomy
and agricultural statistics; Organization,

methods, and appliances ofagricultural instruc-

tion; Field trials of machines, and Vine cultiva-

tion. By C. Y. Riiey and Amory Austin : Farm
improvements and agricultural work; Exhibi-
tions of live stock. Part ii contains chapters
by the editor entitled: Brief history of the
exhibit; Injurious and beneficial insects in the
United States.

Parasitism in insects. Annual ad-

dress of the president.

I'roc. Ent. Soc. Wash., u, No. 4, June, 1893,

pp. 397-431. Also separate, pp. 1-35.

A general consideration of the subject of par-

asitism among arthropods. As a useful work-
ing system the author divides insect parasites

into: I. Parasites proper, or those which cm
not exist apart from the host; II. Fatal para-

.sites, which as a rule involve the death of the

host; and III. luquilmous parasites, including

those insects which sponge on the labors of

other insects. These primary divisions permit
of subdivision, and the subject is dealt with in

detail under the following subheads : Animals
affected ; the jjarasites among insects, dealt with
by orders; the derivative origin of inject para-

sitism; eflects of the parasitic life; economic
bearing of j)arasitism: conclusions.

Is Megastigmus phytophagicf.

I'voc. Ent. Soc. Wash., u, No. 4, June, 1893,

pp. 359-363.

The author presents facts gathered from Her-
man Borries, of Denmark, the writings of Par-
fitt, Mayr and Wachtl, and his own observa-

tions, and concludes that while there is every
reason to believe that the genus is essentially

parasitic, some of its species may be ])liyto-

l>hagic.



304 REPORT OF NATIONAL MUSEUM, 1893

RILEY, Charles V. Fiirther notes on

Yucca insects and Yucca pollination.

Proc. Biol. Soc.Wash, vill, June 20, 1893, pp.

41-54. pi. IX. Also separate, author's edi-

tion.

Supplementary to the author's previous paper

on " Some Interrelations of riivnts and Insects,
"

in Tolume vil of the same Proceedings.

Summarizes the observations of Prof. William

Treleaso and I). AV. Coquillet on the habits of

Promiba7it,aculata iniioWinatmg TuccaWhipplei:

also the former's observations on the habits of

Pronuba .lynthetica on r»cca hrevifoUa. Eecords

a black variety (aternma Treleaso) of Pronuba

macidata, confined to the gramiiii/oUa variety of

r. Whipplei, and extends the range oi Pronuha
yuccasella to the Pacific coast. Describes Pro-

(loxiis intricatug n. s. from Yucca giuttemalentis

and characterizes the hitherto unknown male of

Prodoxus intermedins smA thelarvse of P. colora-

dcnsis and P. cinereus. Ths larva of P. cinerexis

is remarkable in that it bears on its ventral plate

two stout, brown deourved horns, resembling

those of tlie larva of Troijosita. Mentions tlie

only other known instances of similar anal

hooks in Lepidopterous larva?, viz, in Alucita

Kellicottii, Fish, another Pterophorid, unde-

seribed, and the larva of Hadena stipata, Morr.,

and argues that these structures, approaching

as they do, those which are common to many
boring Coleopterous larvw . are independent con-

sequences of habit and environment, and show
the relative valuelessuess of larval eliaracters

for taxonomic purposes.

Reports of obsei'vatious and experi-

ments in tlie practical work of the

division.

Bull. Div. Eiit., Xo.SO, U.S. Dcpt. Aijric.

AYashington, June, 1893, pp. 1-67.

Contains the reports of the field agents of the

Division of Entomology, with letter of trans-

mittal and introductory summarj' by C. V. Riley.

Report on the Department of Insects

in tlie V . S. National Museum, 18ti0.

Rep. Smithsonian last. (U. S. Xat. Mus). 18t0

(1891), pp. 219-221.

RILEY, Charles V., and HOWARD, L.

O. The first larval stage of the Pea

Weevil.

Insect Life, iv, Xo. 11-12, August, 1892, p.

392.

The pea weevil, as well as the bean weevil,

passes through a post-embryonic stage, during
which it posses.se8 false legs, which are after-

wards lost.

On the nomenclature and ovii)osition

of the Bean Weevil.

Insect Life, v. 'So. 1, September, 1892, pp.
27-33.

In Dr. Horn's revision i/f the Bruchida?,

the Bean weevil is given as liruchus obsolettis.

RILEY, Charles V., and HOWARD
L. O.—continued.

Say. but the authors consider that the Bean
weevil is distinct from obsolettis. Say found
obsoletus on a species of Astragalus, from which
he also obtained Apian segnipe.'^.

Mr. Schwarz has found a Bruchus in connec-

tion with this very Apinn segnipes on Tephrosia

virginiana, near AVashington, and this Bruchus

agrees fully with Say's description of B. obso-

letus. All wlio have gone over the synonymy
carefully will admit that B. obtectus, Say, which
precedes B. obsoletus in the descriptions, is more
plainly referable to our Bean weevil. The .syu-

('inymy of the species from B. obtectus Say (1831)

to B.subarmatus Janson (1889) is given. Its

habits of oviposition in the field are discussed,

and it is found that the eggs are invariably

placed in the ])od.

— The Australian enemies

and black scales.

)f the red

Insect Life, v, Ko. 1, September, 1892, pp.
41-43.

Eecords the observations of Mr. D. W. Coquil-

let on the condition of Orcus cliahjbeus and O.

australasice, introduced from Au.stralia for the

purpose of destroying Asjndiotus auraniii and
Lecanium oleie.

A curious Chrysalis.

Insect Life, v, Xo. 2, Xovember, 1892, jr.

131.

A brief note upon the remarkable Bombycid
chrysalis of ,Saturnia arnobia, Westwood, found

by Mr. Good in West Africa.

The Glassy-winged S h a r ji s Ii o o t e r

{Hoinalodiaca cou<julata, Say).

Insect Life, v, Xo. 3, Jaiuiary, 1893, pp. 150-

154, fig. 10.

From the peculiar eifect of its punctures on

young cotton bolls, and also from its power

of rapidly and forcibly ejecting minute drops

of liquid, this iiLsect derives its name of " Sharp-

shooter " in the South. A single application of

kerosene emulsion to young poplar growth

along the borders of cotton fields about the sec-

ond week in ^lay is recommended.

Food-plants of North American;
species of Bnichiifi.

Insect Life, v, Xo. 3, January, 1893, pp. 165-

166.

A table of the food-plants of various species

of Bruchus, compiled from Riley's records, those

of the Division of Entomology, and from other

sources.

An interesting Water Bug (liheiima-

tohates Bileyi, Bergroth.)

Insect Life, V, Xo. 3, January, 1893. pp. 189-

193. figs. 18-20.

Detailed description of this curious Hydro-

nietriil, with figures by O. Heideman, who cap-
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EILEY, Charles V., ami HOWARD,
j

L. O.—continued,
j

tured specimens of both sexes near Wasliiug

ton. Two forms of male occur, those with

normal and those with abnormal and incrassated

bind legs.

The Orange Aleyrodes (A leyrodes citri,

u. s.).

Insect Life, V, No. 4, April, 189:i, pp. 219-

226, figs. 23-24.

This is perhaps the most important of the

family Aleyrodidfe. infesting oranges in Flor

ida and Louisiana and greenhouses further

north. It is described and figured in detail,

and its habits and life-history, natural enemies

and remedies, are discussed.

The pear-tree Psylla.

Insect Life, v, No. 4, April, 189:), pp. 226-

230, figs. 25-29.

A careful and critical review of Bulletin 44,

Cornell University Experiment Station, by Mark
V. Slingerland, some of the author's figures

being reproduced by jiermission.

Editorials and notes.

Insect Life,, iv, Nos. 11-12, August, 1892; v,

Nos. 1-4, September, 1892, to April, 1893.

See table of contents of each number of

Insect Life,

Correspondence of the Division of

Entomology, U. S. Department of Agri-

culture.

Insect Life, iv, No. 11-12, August, 1892; Nos.

1-4, September, 1892, to April, 1893.

Selected letters from correspondents,

with replies.

ROSE, Joseph Nelson. List of plants

collected liy Dr. Edward Palmer in 1890

on Carmen Island.

Contrib. U. S. Xat. Herbarium, l, Septem-

ber, 1892, pp. 129-134.

An account of Carmen Island is given, with

a list of the species. Five species and a variety

are described as new. This paper is based upon
Museum material.

A new Tabehuia from Mexico and

Central America.

Botan. Gaz., xvn, December, 1892, pp. 418-

419.

Tabebuia Donnell-Smithii is described and

figured. This tree is the Primavera or white

mahogany of commerce, and for a number of

years has been extensively brought into the

eastern markets from Mexico. This paper is

based upon Museum material.

Agave angustissima.

Garden and Forest, vi, January, 1893, }iii.

5-6,

ROSE, J. N.—continued.
An account of the rediscovery of this little-

known plant, with a fuller description and
illustrations. This paper is based upon Mu-
.seum material.

Undescribed species from Guate-

mala.

Botan. Gaz., xi, June, 1893, pp. 198,206, 207.

Three new species are described from J.

Donnell Smith's third distribution of Guate-

malan plants. This paper is based upon Mu-
seum material.

ROSE, J. N., and CANBY, William M.
George Yasey: A biographical sketch.

Botan. Gaz., xvni, May, 1892, pp. 170-183,

with portrait.

ROSE, J. N., and COULTER, John M.

Notes on North American Umbelliferaj.

Botan. Gaz., xviii, February, 1892, pp. 54-56.

A list of tlie Umbelliferae in Mr. John Don
nell Smith's distribution is given, and one new
species and a new genus are described. The
latter is figured. This paper is based upon
Museum material.

New and little-known plants col-

lected on Mount Orizaba in the sum-
mer of 1881.

I'roc. Am. Acad. Arts and Sci., xxvin,

June, 1893, pp. 118-119.

Two new species of Mexican Umbelliferce

are described by Mr. Henry L. Seaton. Thia

paper is based upon Museum material.

ROSE, J. N. (and others). List of plants

collected by the U. S. Fish Commission

steamer Albatross in 1887-91 along the

western coast of America.

Contrib. V. S. Xat. Ileriariinn, I, Septem-

ber, 1892, pp. 129-134.

A list of the plants of Cedros Island and
Galapagos Island, with a description of one^

new species. This paper is liased upon Mu-
seum material.

SCLATER, I'liiLii' Lltley. Lucas oa

explorations in Labrador.

Ibis, IV. No. 15, p. 453.

Editorial review of paper in Hep. Smithsonian

Inst. (U. S. Nat. Mus.), 1889, p. 709.

Ridgway on the genus Sittusomua.

Ibis, IV, No. 15, p. 457.

Editorial review and criticism of paper in

the Proc. U. S. Nat. Miis.. xiv, p 5i)7.

Stejneger on the cubital coverts of

the Paradise Birds.

Ibif, IV, No. 13, p. 463.

Editorial notice of paper in the Proc. V. S.

Xat. Miis.. XIV, p. 499

H. :\Iis. 184, pt 2- -20
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SCLATER, Philip Litlky Mr. P. L.

Jouy's collectiou.

Ibis, IV. No. 16, p. 577.

Editorial notice of ihc acquiring of the col

lection of Korean and Tsusliimji birds by the

National Museum, with brief reference to the

more important species mentioned

Stejneger on Mr. Hensou's collection

irom Yezo, Japan.

Ibis. V. No. 18, pp. 272-273.

Editorial notice and commentary on pajier in

Pioc. V.S.Xat. Mus., xv, p. 289.

SCOLLICK, J. W. On the mnking of

gelatin casts.

Proc.IT.S.Xat.2Itiii.,x\i.'Sn. 92G, June 1.3,

1893, PI). 61-02.

Describes a method of making cast.s of inver-

tebrates, combs of fowls, etc.

SHUFELDT, Robert W. Move inspira-

tional archeology.

Religio-Fhilosophical Jouni., 3, No. 11, Chi-

cago, Augu.st 6, 1892. p. 166.

A study of the Iiulian pestles in the collec-

tion of the U.S. National Museinn, pointing out

the fraud of certain parties who claimed to

have discovered one, assisted by spirit influ-

ence, near Unadilla, N. Y. Written at the

request of a member of the Society of Psychical

Research of London.

A maid of Walpai.

Proc. U. S. Nat. Jfws., xv, No. 889, August4,

pp. 29-31, pi. 1.

A popular description of the life of one of the

young girls of the Wolpai Pueblo of Arizona.

The evolution of honse-buildiug

among the Navajo Indians.

I'roc. U. S. Nat. Mus.. xv, No. 902, August

2, 1892, pp. 279-282. pis. xli-xlhi.

An account which goes to show the i)rogress-

ivochanges which have taken place in the build-

ing of primitive Indian houses, due to the

advances of civilization. Plates give figures

of the original "hogan" and the modified

houses now built by the Nava.joes, from photo

graphic views by the author.

Review of some recent publications

of the U. S. National Museum.

,Vci>)ic«, XX, No. 498, New York. August 19,

1892, pp. 106-107.

A discussion of Mr. Ridgway's notions

in regard to the systematic position of

the Humming Birds.

7*1)/). Sci Newt, xxvi, No. 9, Boston. Septein

her, 1892. p. 131.

Studying ])irds with an opera glass.

Observer, hi, No. 9, Portland, Conn , Sej)

tember, 1892, pp. 283-284.

SHUFELDT, R. W. A comparative

study of some Indian homes.

Pop. Sci. Monthly, XLi, No. 6. New York,

October, 18:)2, pp. 798-810, 5 figures.

Compares the houses built by the Moquis,

the Acomas, the Apaches, the Navajoes, and

other pueblan and field Indians of Arizona and

New Mexico.

Ridgway on the Humming Birds.

Nature. No. 1194, vol. 46, Loudon, Septem

ber 15, 1892, p. 465.

A brief criticism of Mr. Ridgway's work on

"Tlie Humming Birds.
'

Ridgway on the anatomy of Hnm-
ming Birds and Swifts.

Am. Naturalist. Philadelphia, October, 1892,

pp. 869-870.

Scientific Taxidermy.

Great Divide, vui. No. 4, Denver, Colo., De
cember, 1892, pp. 197-198.

This article is illustrated by the reproduc-

tion of a photograph of the p(dar bear, one of

the mounted specimens in the collection of the

U. S. National iluseum. The article comments
upon the progress being made in the science

of taxidermy at the National iiuiseums in

AYashingtou.

On the vernacular name of the genus

Harporhynchus.

Science, xx. No. 54, New York, December 9,

1892, p. 333.

The systematic position of the Hum-
ming Birds: A rejoinder to Mr. Ridg-

way.

Poji. Sci. News, XXVII, No. 1, Boston, Jan-

uary, 1893, pp. 3-4.

Sittii cauadeiisi-f apiieariug in num-
bers in the Disti'ict of Columbia.

Auk. No. 1, Janimry, 1893, ji. 88.

Comparative notes on the Swifts and

Humming Birds.

Ibis, V, No. 17, Art. vil, London, January,

1893, pp. 84-100, 6 figures in the text.

This pai)er is based upon Museum ma-

terial.

Notes on Pahcopathology.

Pup. Sci. Montlibj, XLll, No. 5, New York,

^larch. 1893, pp. 679-684, 2 figures in the

text.

Pahvopathology is a word coined by the

author to indicate the science which takes into

coiisideiation the study of the evidences of

accidents and diseases in the fossil remains of

animals, and comi)aring them with those afiect-

ing the corresponding tissues in existing forms.

Fossil fractures are figured and described.
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SHUFELDT, Roijeht W. A chapter on

snakes.

Great Divide, Denver, Colo., Mar(li,1893, i)|).

16-17, 5 figures in the text.

A popular description of harmless and poi-

sonous snakes of this country and elsewhere,

as well a.s characters by which they may be

distinguished. Reference made to many speci-

mens collected by the author and now in the

V. S. National Museum.

On the cliissitication of the Longi-

peunes.

Am. Xaturalist, xxvu, Xo. 315, I'liiladel.

phia, March, 1893, pp. 233-237.

It proposes a suborder for the Longipennes,

to be divided into three families, viz, the Lari-

die, the Stercorariidte, and the Rhyncopidfe.

The LaridcB to be divided into subfamilies,

viz, the Larinse and the Sterniuie. The study

is based upon an examination of the osteologi-

cal material in the National ^lu.seum and in the

author's own collection.

The Chionididie. A review of the

opinions on the systematic position of

the family.

Auk., x,Tso. 2, New Tork, April. 1893, pp.

158-165.

Proposes the following classification: Subor-

der, Chionides; family, Chionididie ; genera,

Chionarchus, Ghionis; species, Chionarchus

minor, Chionis alba. Tshi paper is based upon
iluseum materiiil.

Ridgway on the anatomy of the

Hnmming Birds and Swifts: A rejoin-

der.

Am. Naturalist, xxvn. No. 316, Philadel-

phia, April, 1S93, pp. 367-371.

'— Comparative osteological notes on

the extinct bird Ichfhyor^is.

Journ. Anatomy and Phiininlogy, xxvn, new
series, vn, Part ni, Art. 2. London, April.

1893, pp. 336-342.

Critically compares Ichthyornis with Larus
Sterna and allied forms, and points out tlie fact

that there are a number of osteological resem-

blances between the skulls of Ichthyornis aud
Jihynchops, and a great many more than we
find between Ichthyornis aud Sterna, as was
supposed to be the case by Marsli.

This paper is based upou Museum material.

Humming Birds and Swifts again.

Pop. Sci. Ketvs, xxvil. No. 5, Boston, May,

1893, p. 75.

Queer Beasts.

Xational Tribune, xii. No. 44, (whole No.

616), Wiisliingtou, D. C, June 1, 1893, p. 8.

A popular illustrated article describing a

number of the fossil remains of animals in the
collections of the F. S. Xational Museum and
elsewhere, and ntjier matters pertaining thereto.

SIMPSON, Chakles Torrey. Collect-

ing notes.

Xautilus, VI, No. 4, August, 1892, pp. 37-40.

Notes on the Unionida' of Florida

and the Southeastern States.

Proc. U.S.Nat. Mus., xv.. No. 911, October

28, 1892, pp. 405-436, pla. xlix-lxxiv.

The above paper attempts an outline of the

natural system of classification of the Union
idas and of their distribution in North America.
The species of the region in question are com-
pared aud arranged m groups, illustrated with
outline figures, and a large number are reduced
to synonymy. TJnio subluridus Simpson, TJ.

singleyanus (Marsh. MS.), and IT. ferrisii

(Marsh. MS.), art^described as new.

On a revision of the American Unio-

nid;e.

Xautilus, VI, No. 7, November, 1892, pp. 78-80.

A new Anodonta.

Xavtilus, VI, No. 12, April, 1893, pp. 134-

135.

Anodonta II larmiana, from Arizona, de
scribed as new.

Cilio coruscu-i, siiblitridtts, etc.

Nautilus, VI, No. 12, April, 1893, pp. 143-

144.

On the relationships and di.stribu-

tion of the North American Unionidie,

Avith notes on the west coast species.

Am. Xaturalist, xxvii. No. 316, April, 1893.

pp. 353-358.

In this paper a more elaborate statement is

made of the distribution aud relationship of

our North American naiades, and an attempt
is luade to trace the origin of the Pacific Coast
forms.

A review of von Ihering's classifica-

tion of the Unionidie and Mutelidie.

Xautilus, VII, No. 2. .June, 1893, pp. 17-21.

A reply to Prof. AVheeler.

Nautilus, VII, No. 2, June, 1S93, pp. 22-23.

SMITH, Hugh M. Report on a collec-

tion of fishes from the Albemarle

region of North Carolina.

Bull. U. S. Fish Com., 1891, pp. 185-200.

This paper is based in part upon Museum
material.

SMITH, John B. Revision of the genus
CmnUki; revision of the Dicopiiuv;

revision of Xylomiges and Morrisonia.

Proc. U. S. Nat. ilus., XV, Nos. 890-892,

August 8, 1892, pp. 33-86, pis. ll-lll. This
paper Is based upon Museum material.
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STANTON, Timothy W. The faunas of

the Shasta and Chico formations;

Bull Geol. Soc. Am ,n'. June 1893 pp. 245-

256.

A brief discussion of tlie cretaceous fossils

of the Pacific Coast regiou, based mainly on

collections from the Sacramento Valley, )u

northern California. It is shown that the

Shasta and Chico formations are closely related

faunally, having many species in common, and

they are therefore regarded as parts of one

continuous series. This paper is based upon

Museum material.

STEARNS, RoHEKT E. C. Death Valley

Expedition, Part ii, No. 5. Report on

niollusks. *

North Am. Fauna, No. 7, May, 1893, pp.

269-283, 2 figures in the text.

Fluminicola Merriami, Pilsbry and Beecher,

amlAmnicolamicrococcus, Pilsbry, aredescribed

as new, and the existence in a living state of

Tiyonia elathrata, Stm., is announced.

Preliminary descriptions of new
mollusean forms from west American

regions, etc.

Nautilus, VI, No. 8, December, 1892, pp.

85-89,

Uvanilla regina,Chlorosto)i>agallina,var. imtl-

tifilosa, Bulimului Habeli, Onehidium Leslie!,

Liftorina (Tectarius) galapagiensis, Xitidella

incerta, and Littorina {Tectarius} atyijhus are

described as new.

Description of a new species of Xassa

from the Gulf of California.

Nautilus, VII, No. 1, May, 1893, pp. 10-11.

Nassa hrunneoHoma described as new.

STEJNEC4ER. Leoxhard. Notes on a

collection of birds made by Harry V.

Hensou in the Island of Yezo, Japan.

Froc. U. S. Nat. 2Ius., xv, Xo. 904, August

6, 1892, pp. 289-359, pi. XLV.

New species and subspecies described : Parus

Eensoni, p. 342, and Hypsipitcs amaurolis Hcn-

ioni, p. 347. Four .additions to the Japaneselauna

are noted, viz: Hem.ichelitlon griseisticta, Oto-

corys alpestris, Falco ni.sticolus, and Vrinator

paeijicus. Species new to the Island of Yezo are

Turdus obscurris, Cichloselys sibiricus, Tringa

canutus, Terekia cinerea, and Nettion formosa.

Sixty-five species are noted in tlie present

paper, twenty-eight of which are discussed

critically, and are accompanied by copious notes

and emendations of synonymy.

Changes in nomenclature are as follows:

Fodiccpsnigricans(iicui).) for the Little Grebe, in

placeof P. awri^MS V (L), P.fluviatilis, Tunstall,

minutus, Lath.,oTphili2ipensis.Bouaterre. Ceryle

higubris (Texavi.) is retained for the name of the

Japanese bird which is considered distinct from

thi' Himalayan, which it is proposed to call C.

STEJNEGER, Lkoxhard—continued.

guttulata. as C. guttata of Vigor.s is preoccupied.

The name Ciehluselys is restricted to the Sibe-

rian thrush as being the only species of the

group requiring a separate name. Monticola

inanilla (Rodd.) is provisionally adopted for the

eastern form of the Eocky Mountain thrush

which is distinguished from the European bird

by size, color, and wing-formula. Cyanoptila-

bella (Hay) for the Blue and Black Flycatcher,

C. yannmelcena and C. j/wZan* being both unten-

able. Pvliomyias ferruginea (Gmel.) in place of

I', luteola I'allas, or P. mugimaki of Temminck.
Froplexis (new genus) is substituted for Uros-

phena, preoccupied. Stuniia violacea (Bodd.)

takes precedence ov*r py rrhogenys of Temm. &.

Schleg. Sturnus cineraceus, Teiiim. is placed in

the genus Acridotheres. An exhaustive study

of the two forms of Pied wagtails of .Japan is

given; all the various stages of plumage are

described and further distinguished by a tabu-

lar synopsis, plate XLV illustrating the wing
feathers oi Motaeilla lugens.

Two additions to the Japanese Avi-

fauna, including description of a new
species.

Pioc. r. S. Nat. 2Ius., xv, Xo. 906, Septem-

ber 16, 1892, pp. 371-373.

Tringa Teniminckii (Leisl.) and Acanlhop-

neuste ijiince Stejn., the latter being now de-

scribed for the first time.

Supplementary remarks on the genus

ruia.

Auk: \.'So.2, April. 1893, pp. 181-184.

A critical review of Mr. Elliott 8 paper on the

genus J'if^rt, Vieillot. with a discus.siou as to the

dates of publication of Tieillot's "Analyse"

and the fourth volume of the " Nouveau Die-

tionaire d'Histoire Naturelle."

Report on the Department of Rep-

tiles and Batrachians in the U. S. Na-

tional Museum, 1890.

Pep. Smithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 201-203.

Preliminary description of a new
genus and species of Blind Cave Sala-

mander from North America.

Proc. U. S. Nat. Mrts., xv, No. 894, August 4,

1892, pp. 115-117, pi. IX.

Described as a new genus, Typhlotriion; as a

new species, T. spelceus, from Rock House Cave,

Mo. Type, V. S. National Museum, No. 17903.

Diagnosis of a new California lizard.

Proc. U. S. Nat. Mus., xvi. No. 944, advance

sheet, May 27, 1893, p. 467.

Described as a new species, Xantusia Hen-

shaxvi, from Witch Creek, Cal. Type, U. S. Na-

tional Museum, No. 20339.
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STEJNEGER, Leonhakd. Skeletons of

Steller's Sea-cow preserved in the

various museums.

Science, xxi, February 10, 1893, p. 81.

Correcting an article by Prof. B. W. Ever-

mann in a previous number of the same journal.

Notes on the i'eneric name Chirotes.

Science, xxi, Maroli 24, 1893, pp. 157-158.

Shows that Bipes I.atr. has priority over Chi-

rotes Cuv. Full synonymy of the genus.

Annotated list of the reptiles and ba-

trachians collected by the Death Valley

Expedition in 1891, with descriiition of

new species.

North Am. Fauna, No. 7, pp. 159-228, pis.

I-IV.

A full report upon the herpi-tological collec

tions of the Death Valley Expedition, with

interpolated field notes by I)r. C. Hart Mer-

riara. One new genus name is proposed, viz,

JTemithecom/x, for Piilodactijlits Gray, preoc-

cupied. Kew species and subspecies described

:

Coleonyx brevis, Sceloporus Boulengeri, Scelo-

porus Orcntti, Phrynosoma cerraeuse, Phryno-

soma Goodei, Oerrhonotus scincieauda Palmeri,

Hypsiglena texana, Bascanion fiagellum fre-

natum, Pituophis catenifer desertieola, Bvfo
boreas nelaoni, Bana Fisheri. All the types are

in the National Museum.

SITHETET, AxDRK. Les Oistaux
Hyl)rides rencontres h r<5tat sauvaf>e.

Troisieme partie. Les Passereaiix.

2Iem. Sac. Zool. de France, v, 1882, pp. 253-

525. (Reprint, with new title-page and
pagination, pp. 179-451.)

An elaborate treatise on wild hybrids, in wliich

many specimens in the U. S. National Museum
are mentioned.

TEST, Frederick C. Fish-cultural in-

vestigations in Montana and Wyoming.
Annotated list of the reptiles and hatra-

chians collected.

Bull. IT. S. Fish Com., 1891, pp. 57-59.

Eeport upon a collection made by Prof. B.

V^. Evermann in Montana and Wyoming, while

investigating the rivers of those States.

TRUE, Fredekick W. An annotated

catalogue of the mammals collected by
Dr. W. L. Abbott in the Kilima-Njaro

region, East Africa.

Proc. r. S. Xat. Mus., xv, No. 915, October 26,

1892, pp. 445-480, pis. Lxxv-Lxxx.

Report on the Department of Com-
parative Anatomy in the U. 8. National
Museum, 1890.

Jiep. Smithsoiiian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 231-232.

TRUE, Frederick W. Report on the

Department of Mammals in the U. S.

National Museum, 1890.

Rep. Smithsoniaii Inst. (U. S. Nat Mus.),

1890 (1891), pp. 189-103.

VASEY, George. Report of the Botanist

for 1892.

Hep. Sec. Agric, 1892, pp. 201-214.

Principally an account of the office work, pub-

lications, and experiments carried on bj- the

Division of Botany.

Grasses of the Pacific Slope.

Bull. Div. Bat., Vo. 13, U. S. Dept. Agric,

Part I, October, 1892; Part ii, June, 1893.

One hundred species of the principal gras.oes

of the Pacific slope are described and
figured.

Report on the Department of Botany
in the U. S. National Museum, 1890.

Hep. Smithsonian Inst. (TJ. S. Nat. Mus.),

1890 (1891), pp. 237-239.

VERRILL, A. E. The Marine Nemer-
teans of New England and adjacent

waters. Dinophilidte of New England.

Trans. Conn. Acad. Sci., vni., June and De-
cember, 1892, pp. 1-30, 411-458, pis. xxxm-
XXXIX.

Based partly on material collected by the U.
S. Fish Commission between 1871 and 1887,

which will bo added to the Museum collection.

Two new genera are described, 'Seetonemertes

and Hyalonemertes. The new species are Am-
phiporus multisarus, A. heterosorus, A. tetra-

sorus, A. frontalis, A. mesosorus, A. ccecus,

Tetrastemma roseum, Lineus bicolor, Micrura
dorsalis, M. rubra, Nectonemertes mirabilis,

Hyalonemertes atlantica. New varieties : Tetra

stemma vermicidus var. catenulatum and T.

dorsale var. unicolor.

WALCOTT, CHARLE.S DooLiTTLE. Notes
on the Cambrian rocks of Virginia and
the southern Appalachians.

Am. Journ.Sci., xi.iv, July, 1892, pp. 52-57.

This paper is an account of fieldwork on the
Cambrian rocks of Virginia in the vicinity of
Balcony Falls and of their southwestward ex-

tension across Tennessee and into Georgia. It

records the study of a large Middle Cambrian
fauna in Tennessee and the identification of a
Lower Cambrian horizon in Virginia and Ten-
nessee.

The North American Continent dur-
ing Cambrian time.

1-2 Ann. Rep. U. S. Geol. S%irv., 1890-'91 (1892),

pp. 523-568, 3 maps, and 1 page of sections

and figures.

This is a memoir on the condition and devel-

opment of the North American Continent dur-
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WALCOTT, Charles D.—contiuued.
lug Middle Paleozoic time. It is accompanied

by three maps, one of which illustrates the

relative amount of sedimentation within the

typical geologic provinces of North America

during Cambrian time. The second is a hypo-

thetical map of the continent at the beginning

of Lower Cambrian time, and the third is one

of the same character, representing the conti-

nent at the beginning of Lower Silurian (Ordo-

vician) time. Several important conclusions

were arrived at. Among them are

:

1. The preCambrian Algonkian continent

was formed of the crystalline rocks of the

Archean nuclei, and broad areas of superjacent

Algonkian rocks that were more or less dis-

turbed and exten.sively eroded in i)re-Canibrian

time. Its area was larger than at any succeed-

ing epoch until Mesozoic time.

2. At the beginning of Cambrian time three

Ijriucipal areas of sedimentation existed: (rt)

The Atlantic coast province, including various

seas between the several pre-Cambriau ridges;

(h) a narrow sea extending along the western

side of the Paleo-Appalachian range, from the

present site of Labrador to Alabama; (c) a

broader sea on the western side of the conti-

nent, west of the Paleo-Rocky Mountain

ranges, that extended from the southern por-

tion of the present site of Nevada northward

into liritish Columbia and probably toward the

Arctic Circle, and south to the Paleo-Gulf of

^Mexico, and thus connecting with the Paleo-

Appalachian Sea.

3. The Cambrian age began to invade the

great interior continental area in late Cambrian

time, and extended far to the north toward the

close of the period, as indicated on PI. xlv.

4. The depression of the continent in rela-

tion to sea IcTel began in pre-Cambrian time

and continued with few interruptions until the

close of Paleozoic time.

5. The relative i)ositions of the contincnta

area and the deep seas have not changed since

Algonkian time.

6. The sedinvents of Cambrian time were

accumulated to a great extent in approximately

shallow seas, except in poi-tions of the Paleo-

Rocky Mountain and Paleo-Ajipalachian seas-

7. The lower Cambrian fauna lived in the

seas of the Atlantic coast province, the Paleo-

Appalachian and the Paleo-Rocky Mountain
seas.

8. The Middle Cambrian fauna of the Atlan
tic basin is not known to have penetrated into

the Paleo-Appalachian or Paleo-Rocky Moun-
tain seas, except in the case of a few species

now found in Alabama and jtrobably eastern

New York. The portion of the fauna occupy,
ing the same relative stratigrai)hic position in

the grouj) is essentially the same as the Paleo.

Appalachian and Paleo-Rocky Mountain sec-

tions.

9. The Upper Cambrian fauna was distrib-

uted over the broad interior continental area
and in the Paleo-Appalachiau and Paleo- liorky

WALCOTT, CiiARLE.S D.—continned.
Mountain seas, but it has not been recognized

by the same genera and species in the Atlantic

coast province, the fauna of the latter being

more closely allied to that of the Upper Cam-

brian of the eastern side of the Atlantic basin.

Notes on the Cambrian rocks of Peun -

sylvauia and Maryland, from the Sus-

qnelianua to the Potomac.

Am. Journ. Sci., XLIV, 1892, pp. 469-482.

This paper is a continuation of the study of

the Cambrian locks of the Appalachian range

north of Virginia, between the Potomac and

the Susquehanna rivers. It records the dis-

covery of the Middle Cambrian fauna in a

series of quartzites that extend from Harpers

Ferry on the Potomac to South Mountain in

;

Pennsylvania, and which also occur in Tork
County, Pa., on the Susquehanna. It was also

discovered that a series of limestone shales

severa thousand feet in thickness belong to

the Lower Cambrian series.

Report <m the Department of l*aleo-

zoii- Fossils in the U. S. National

Museum, 1890.

1 Hep. Smithsonian Inst. (U. S. Nat. Mus.),

i

1890 (1891). pp. 233-234.

WARD, Lester F. [Abstract of] The
plant-bearing dcpttsits of the American

Trias.

Proc.Am. Assoc. J.(r«..S'ct., XLCWashington
meeting), 1891, pp. 287-288.

Abstract of paper of same title published in

Bull. Geol. Soc. Am., in, 1891, pp. 23-31.

[Abstract of] Principles and methods

of geologic correlation by means of

fossil plants.

I

Proc. Am. Assoc. Adv. Sci., XL (Wasliington

meeting), 1891, pp. 288-289.

Abstract of paper of same title iu Am. Geolo-

gist, IX, 1892, pp. 34-17.

[Abstract of] The science and art of

Government.

Proc. Am. Assoc. Ado. Sci., XL (Washing-

ton meeting), 1891, pp. 420-421.

A paper read iu abstract before Section I

(Economics and Statistics) of the American

Association for the Advancement of Science, at

its Washington meeting, iu August, 1891. Pub-

lished iu Science, xvni, November 20, 1891, p.

281.

[Abstract of] A national university;

its character and purpose.

Proc. Am,. Assoc. Adv. Sci., XL (Washington

meeting), 1891, pp. 421-422.

A paper read in abstract before Section I

(Economics and Statistics) of the American As
sociation for tlie A«lvaucement of Science, at
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WARD, Lester F.—ooiitiuued.

its "Wasliiiigton raeeting, in August, 1891. Pub-

lislR-d in Science, xviii, November 20, 1891. p.

281.

Notice of " The Paleontology of the

Cretaceous formation on Staten Island;

by Arthur Hollick, New York, 1892,"

in Trans. N. Y. Acad. Sci., Vol. XI,

New York, 1892.

Am. Joxtrn. Sci., 3d series, xliv, New Haven,

September, 1892, p. 259.

Notice of " Untersuchungen iiber

fossile Hiilzer Schwedeus; von H. Con-

wentz ;" in Kongl. svoiska J'ete)iska2)S-

Akademiens, Bandct 24, No. 1.3.

Am. Journ. Sci., 3d series, xuv. New Haven,

September, 1892, p. 260.

[Review of] Weismann's new essays.

Public Opinion, xni, "Washington and New
York, September 10, 1892, p. 559.

Short review of "Weismann's essays upon

heredity and kindreil biological problems, Tol.

n. Authorized translation, Oxford, 1892. The
second essay is criticized as embodying a re-

chictio ad absurduni. The concluding essay on

Ainphimixix is highly commended.

Notice of "Albirnpeau studies;" by

P. R. Uhler; in Trans. Md. Acad. Sci.,

1892, lip. 185-201.

Am. Journ. Sci., 3d series, XLIV, New Haven.

October, 1892, pp. 333-334.

Notice of "The fossil flora of the

Bozenian coal field, by F. H. Knowl-
ton;'' in Proc. Biol. Soc, Washington,

VII, Washington, July, 1892, pp. 153-

154.

Am. Journ. Sci., 3d series, XLIV, New Haven.

October, 1892, p. 834.

Notice of " Paleontologie V^getale

(Ouvrages publics en 1890) par R. Zeil-

ler,'' from I'Auuuaire G^ologique Uni-

versel, vii, 1890, Paris, 1892, pp. 1115-

1157.

Am. Journ. Sci., 3d series, xliv, New H.^ven.

October, 1892, pp. 334-335.

Notice of " Sj'lloge Fungorum Fos-

silinm hucusque coguitoruui ; auctore

A. Meschinelli. Patavii, 1892; "from
Saccardo's Sylloge Fungoruni, x.

Am. Joxcrn.Sci., 3d series, xuv. New Haven,

October, 1892, p. 335.

Notice of "ITronchi du Bennettitee

dei Mnsei Italiani. Notizie storiche,

geologiche, botauiche; dei Professori

Senatore G. Capelliuie Coute E. Solnis-

T^aubach; " from serie v, toino ii, della

WARD, Lester F.—continued.

Mem. Real. Acad. Sci. 1st. di Bologna.

Bologna. 1892.

Am. Journ. Sci., 3d .series, XLIV, New Haven,

October, 1892, pp. 335-336.

Notice of '' Ueber den gegenwiirtigeu

Standpunkt unserer Kenutniss von

dem Vorkommen fossiler Glacialpflau-

zen; von A. G. Nathorst;" from the

Bihaug till svenska Vet.-Akad. Hand-

lingar, Band 17, Afd. iii, No. 5, Stock-

holm, 1892.

Am. Journ. Sci., 3d series, xliv. New Haven,

October. 1892, p. 336.

The psychologic basis of social eco-

nomics.

Ann. Am. Acad. PoliticalandSocial Science,

HI, Philadelphia, January, 1893, pp. 72-9U.

The distinction is pointed out between what

is described as animal or biologic and human

or psychologic economy. The former is care-

fully formulated, explained, and illustrated,and

it is shown that the current political economy

as well as the individualistic philosophy of

Herbert Spencer and his disciples is primarily

founded upon it. Examples of the prodigality

of nature are given to show that it is not eco-

nomical, and a sharp contrast is shown between

nature's metliods and those of rational man.

The fundamental defect of all systems of eco-

nomics is thus shown to be that they rest upon

biology or the law of unregulated nature, in-

stead of iijwn psychology or the law of mind.

A true system of economics will be based upon

the latter, which is antithetical to the former

and is economical in the correct sense of the

word.

Nomenclature of the Rock Creek re-

gion.

Am. Anthropologist, vi, "Washington, Jan-

uary, 1893, p. 45.

A list of the names furnished to the commit-

tee of the Anthropological Society appointed to

suggest to the District Commissioners appro-

priate names for localities and objects in the

District of Columbia. Tliese names were given

to the various streams, bluft's, ridges, and val-

leys on account of the discovery at or near

these places of rare or interesting plants during

many years of botanical exploration, which re-

sulted in the publication of the Guide to the

Flora of AYashington and Yicinity. (Bull. U.

S.Nat. Mm., No. 22, 1881.) Some of them were

either mentioned in the text of that work or

recorded in the map accompanying it, but the

greater part were taken from the author's un-

published notes.

The psychologic basis of social eco-

nomics.

Proc. Am. Assoc. Adv. Sci., xli, 1892; Salem,

1892. pp. 301-321.
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WARD, Lkster F.—contimied. 1

Address of the Vice-President of Section I, i

Economic Science and Statistics, delivered at
;

Rochester, August 17,1892. This jjaper is the

same in substance as that published in the

Annals of the Academy of Political and Social

Science at Philadelphia, for January, 1893, ex-

cept that in the latter certain paragraphs were

omitted to reduce its length.

The new Ijotauy.

ticience, xxi, New York, January 27, 1893,

pp. 43-44.

A jilea for tlie establishment of post-graduate

cluiirs in the leading American universities for

the stu<ly of Jjotany from all points of view,

especially from the paleontological side, for the

working out of the phylogeny of plants in

America.

Notice of ''Additions to the Paleo-

botany of the Cretaceous Formation

on Staten Island, by Arthur Hollick; "

in Trans. X. Y. Acad. Sri., xiii, New
York, 1892, pp. 1-12, pis. i-iv.

Am. iToifni. .S'ci., 3d series, XLV, Kow Haven,

May, 1893, p. 437.

Notice of "The organization of the

fossil plants of the coal measures,

Part XIX, by W. C. Williamson;" in

rUU. Trans. Boy. ASf>c.,London, ci.xxxiv,

B, 1893, pp. 1-38, pis. i-ix.

Am. Journ. Sd., 3d series, xi.v, Kcw Haven,

May. 1893, pp. 437-438.

Notice of "^ Fossil plants as tests of

climate," by A. C. Seward. London,

1892.

Am,. Journ. Sci., 3d series, XLV, Kew Haven,

May, 1893, p. 438.

Notice of " Flora Tertiaria Italica;

anctoribus A. Meschinelli et x. Squin-

al)(d." Patavii, 1893.

Am. Journ. Sci., 3d .series, xlv. New Ha\ en.

May, 1893, pp. 438-439.

Notice of " The correlation of early

Cretaceous floras in Canada and the

United States," by Sir William Daw-
.s(in ; in Trans. Boy. Sor. Canada, x,

i^ectiou IV, pp. 79-93.

A'>n. Joitrn. Sci., 3d series, Xl.v, New Haven,

May, 1893, p. 439.

Notice of "A new Ta»niopteroid fern

and its allies," by David White, in

Hill]. (;eol. Sac. Am., iv, 1893. pp. 119-

132, pi. I.

Am. Journ. Sci., 3d serii>s, xi.v, New Haven,

May, 1893, pp. 439-440.

WARD, Lester F. Frost freaks of the

Dittany.

Botan. Gaz., xvn, Bloomington, Ind., May,
1893, pp. 183-186, pi. XIX.

Describes remarkable forms of frost crystals

observed on plants of Gimila mariana, Decem-

ber 5, 1892, near Accotink, Va., with illustra-

tions.

Dr. Newberry's work in Paleobotany.

Trans. K. T. Acad. Sci., xn. New Tork,

May, 1893, pp. 162-163

Abstracted from a letter to Prof. H. L. Fair-

child, dated 1893. Embodied in a memoir of

Prof. John Strong Newberry, by Herman
LeRoy Fairchild.

Note on fossil Cycads from South

Dakota.

Science, xxi, New York, June 30, 1893, p. 355.

Biief account of a collection of six fossil cy-

cadeau trunks, purchased b^- the U. S. National

Museum from owners near Hot Springs, S.

Dak., who found them on the surface of the

ground, overgrown with lichens. They were

very large, and exhibit certain peculiar anci

remarkable features.

Discussion of a paper by Dr. E. A.

Ross, entitled "A New Canon of Tax-

ation," read, August 24, 1892. at Chau-

tauqua, N. Y.

Publications of the American Economical

Association, vui. No. 1, 1893, pp. .50-51.

Part of report of the Proc. Am. Economic

Assoc. Fifth meeting.

Emphasizes the imjiortance of considering

the social as well as the fiscal eflect of a tax,

and of giving to laws an attractive character,

whereby the person taxed will be induced

through interest to act for the good of society.

WATKINS, Joseph Elfreth. The log

of the Sarannah.

Bep. Smithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 611-639, pis. CLI-CLVI.

(Editor). Proceedings and Ad-

dresses.
I

Celebration
|
of the

|
Begin-

ning
I

of the
I

Second Century
|
of the

I

American Patent System
|
at Wash-

ington City, D. C,
I

April 8, 9, and 10,

1891.
I

Published by the Executive

Committee
|
Washington, D. C :—Press

of Gedney & Roberts Co.
|
1892.

8 vo., pp. i-v (1) 1-554.

Catalogue of the exhibit of the

Pennsylvania Railroad Company at the

World's Columbian Exposition, pp.

1-158.
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WATKINS, J. Elfreth—continued.
Report on the Section of Transpor-

tation and Engineering in the U. S.

National Museum, 1890.

Ttep. Smithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 159-162.

WHITE, Charles Abiathar. Report

on the Department of Mesozoic Fossils

in the U. S. National Museum, 1890.

Hep. Smithsonian Inst. (U. S. Kat. Mus.),

1890 (1891), pp. 235-236.

WILLIAMSON, Mrs. M. Burtox. An
annotated list of the shells of San

Pedro Bay and vicinity, with a descrip-

tion of two new species by W. H. Dall.

Proc. r. S. Xat. Mus., XV, No. 898, August
4, 1892, pp. 179-219, pis. XIX-xxu.

This paper coiujirises a list prepared by Mrs.

Williamson, with notes on the species from

various collectors. Vitnnella Williamsoni,

Ovtila barbarense, Amphissa bicolor are ile-

scribed by Mr. Dall as uew, and many species

of the region are figured for the first time.

Based partly upon Museum material.

WILSON, Thomas. [Anthropological

notes in the American Xaturalist.l Man
and the Mylodon. No. 407, July, 1892,

pp. 629-631. Importance of the science

and of the department of prehistoric

anthropology. No. 308, August, 1892,

pp. 681-690; No. 310, October, 1892, pp.
809-816. International Congress of

Americanists. No. 315, March, 1893,

pp. 300-305; No. 318, June, 1893, pp.
579-581. Language r\ anatomy in de-

WILSON, Thomas—continued,

termining human races. No. 318, .June,

1893, pp. 581-582. The Nephrite ofNew
Zealand. No. 318, June, 1893, pp. 582-

583.

Ancient Etruria,

Am. A ntiquarian, XV, No. 1, pp. 25-32.

Anthropology at the Paris Exposi-

tion in 1889.

Kep. Smithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 641-680, pis. CLvn-CLxni,

fig. 99.

Report on the Department of Pre

historic Anthropology in the U. S. Na-

tional Museum, 1890.

Itep. Sm.ithsonian Inst. (U. S. Nat. Mus.),

1890 (1891), pp. 179-187.

WOOLMAN, Albert J. Report of an

examination of the rivers of Kentucky,

with list of fishes obtained.

Bull. U. S. Fish. Com., 1890, pp 249-288.

This paper is based m part upon Museum
material.

A report upon the rivers of central

Florida, tributary to the Gulfof Mexico,

with list of the fishes inhabiting them.

Bull. U. S. Fish. Com., 1890, pp. 293-302.

WORTH, John. The lives and loves of

North American birds.

Nineteenth Century, April, 1893, pp 586-605.

A review of Special Bulletin No. 1, of the U.

S. National Museum, entitled "Life Histories

of North American Birds,'' by Capt. Charles

Bendire.



APPENDIX VIII.

Lectures and Meetings of Societies.

The course of Saturday lectures for the season of 1892-'93 was as fol-

lows:

March 5:7.—The Hiiinau Body. By Dr. D. S. Lamb.
April 1.—The Anthropology of the Brain. By Dr. D. Kerfoot Shiite.

Aprils.—Status of the Mind Problem. By Prof. Lester F. \Yard.

ApriJ 15.—The Elements of Psychology. By Maj. J. W. Powell.

April 22.—The Evolution of Inventions. By Prof. Otis T. Mason.

April 29.—The Races of Men. By Dr. Daniel G. Brinton.

May C—The Earth, the Home of Man. By W. J. McGee.

Mnxj IS.—Primitive Industries. By Dr. Thomas Wilson.

At the meetiug of the Aniericau Ornithologists' Union, which was
held from November 15 to November 17. 1S92, the following papers

were presented:

1. Birds of Lewis and Clarke in 1892. By Dr. Elliott Cones.

2. Summer Birds of Indiana and Clearfield Counties, Pennsylvania. By "\V. E.

Clyde Todd.

3. The Geographical Distribution of the Genus Meijascops in North America. 15y

E. M. Hasbrouck.

4. Summer Birds of Prince Edward Island. By .Jonathan Dwight, jr.

.">. A Partial List ofthe Birds of White Head Island, Maine. By Arthur H. Norton.

6. The Origin and Geographical Distribution of North American Birds. By Dr.

J. A. Allen.

7. The Life Areas of North America, considered especially in relation to their

Classification and Nomenclature. By Dr. .1. A. Allen.

8. Tlie Fly-catchers of the 'Mxjiarclxus mcricannH nwiS. M. cincrascens groups. By Dr.

J. A. Allen.

9. Notes on Birds observed in C'tiba. By Frank M. Chapman.
10. Remarks on the origin of West Indian Bird-life. By Frank M. Chapman.
11. A Review of the Faunal Literature of North America. By Frank M. Chapman.
12. Some Eccentricities in Geograi)hical Distribution. By D. G. Elliot.

13. Habits of the Knot ( Triiif/a cduuiKs) in Massachusetts. By Georgt H. Mackay.

14. Migration of Charadrius domiuicus in Massachusetts in 1892. By George H.

Mackay.

15. The Autumnal Plumage of the Hooded Warbler. By William Palmer.

It). Food-habits of the Common Crow. By Walter B. Barrows.

17. A Preliminary investigation of the Food-hahits of Ampel is cedrorum. By F. E.

L. Beal.

18. Notes on Helminihophila chrysoptera, jnnus, leiicobronchialis, and hucrcnai in

Connecticut. By John H. Sage.

19. Additions to the List of Manitoban Birds. By Ernest E. Thompson.
20. Feeding and Breeding habits of the Manitoban Icteridse. By Ernest E. Thomp-

son.
314
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21. Feediug-habits of the Pine wood Woodpeckers. By Ei'iiest E. Thompson.

22. The Distribution of the Gentis Harporhynchus. By T. S. Palmer.

23. Exhibition of sijecimens of the Imperial Woodpecker. By T. S. Palmer.

The papers read before the Xational Academy of Sciences, at its

annual meeting in April, 181)3, are indicated below

:

I. On the Systematic Relations of the Opbidia. By Prof. E. D. Cope.

II. Biographical Memoir of Gen. Montgomery C. Meigs. By H. L. Abbott.

III. On the Nature of Certain Solutions, and on a new means of investigating them.

By M. C. Lea.

IV. The Relations of Allied Branches of Biological Research to the Study of th(v

Development of the Individual, and the Evolution of Groups. By Prof. A. Hyatt.

V. The Endosiphouoidea (Endoceras, etc.), considered as a new order of Cepha-

lopoda. By Prof. A. Hyatt.

VI. A New Type of Fossil Cephalopods. By Prof. A. Hyatt.

VII. Results of Recent Researches upon Fossil Cephalopods of the Carboniferous.

By Prof. A. Hyatt.

VIII. Biographical Memoir of Julius Erasmus Hilgard. By Prof. E. W. Hilgard.

IX. Monograph of the Bombycine Moths of America, North of Mexico: Part I

—

NotodontidiB. By Dr. A. S. Packard.

X. Intermediary Orbits. ByG. W.Hill.

XI. The Relations between the Statistics of Immigration and the Census Returns
of the Foreign-born Popuhition of the United States. By Richmond Mayo-Smith.

XII. Statistical Dat^i for the Study of the Assimilation of Races and Nationalities

in the United States. By Richmond Mayo-Smith.
XIII. Telegraphic Gravity Determinations. By Dr. T. C. Mendenhall.

XIV. Comparison of Latitude Determinations at Waikiki. By Dr. T. C. Menden-
hall.

XV. A One-volt Standard Cell. By H. S. Carhart.

XVI. Fundamental Standards of Length and Mass. By Dr. T. C. Mendenhall.
XVII. Peptonization in Gastric Digestion. By R. A. Chittenden.



APPENDIX IX.

Documents Eelating to the World's Columbian Exposition.

AN ACT to provide for celcbratinjr the four hundredth anniversary of the discovery of America by

Christopher Columbus by holding an international exhibition of arts, industries, manufactures,

and the products of the soil, mine, and sea in the city of Chicago, in the State of Illinois.

"Whereas, it is fit and appropriate that the four liuudredtli anuiversary of tlie

discovery of America be commemorated by an exhibition of the resources of the

United States of America, their devehipment, and of the progress of civilization in

the New World; and

Whereas, Such an exhibition should be of a national and international character,

so that not only the people of our Union and this continent, but those of all nations

as well, can participate, and should therefore have the sanction of the Congress

of the United Stares : Therefore,

Be it enacted hi/ the Senate and House of L'epresentatives of the United States of America

in Con<jress assemhied, That an exhibition of arts, industries, manufactures, and

products of the soil, mine, and sea shall be inaugurated in the year eighteen hun-

dred and ninety-two. in the city of Chicago, in the State of Illinois, as hereinafter

provided.

Sec. 2. That a commission, to consist of two conniiissioners from eacli State and

Territory of the United States and from the District of Columbia and eight commis-

sioners at large, is hereby constituted to be designated as the World's Columbiau

Commission.

Sec. 3. That said commissioners, two Irom each State and Territory, shall be

appointed within tliirty days from the passage of this act by the President of the

United States, on the nomination of the governors of the States and Territories,

respectively, and by the President eight commissioners at large and two from the

District of Columbia; and in the same manner and within the same time there shall

be appointed two alternate commissioners from each State and Territory of the

United States and the District of Columbia and eight alternate commissioners at large,

who shall assume and perform the duties of such commissioner or commissioners as

may be unable to attend the meetings of the said commission ; and in such nomina-

tions and appointments each of the two leading political parties shall be equally

represented. Vacancies in the commission nominated by the governors of the

several States and Territories, respectively, and also vacancies in the commission at

large and from the District of Columbia may be filled in the same manner and under

the same conditions as provided herein for their original appointment.

Sec. 4. That tlie Secretary of State of the United States shall, immediately after

the passage of this act, notify the governors of the several States and Territories,

respectively, thereof and request such nominations to be made. The commissioners

so ajjpointed shall be called together by the Secretary of State of the United States

in the city of Chicago, by notice to the commissioners, as soon as convenient after

the aiipointment of said commissioners, and within thirty days thereafter. The
said commissioners, at said first meeting, shall organize by the election of stich

offlcers and the appointment of such committees as they may deem expedient, and
for this ])iiri)()se tlie commissioners present at said meeting shall constitute a

quorum.
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Si'X". 5. That Sivid commission be empowered iu its discretion to accept for tiie

purposes of the World's Columbian Exposition such site as may be selected iiud

offeied and such plans and specifications of buildings to be erected for such jiurpose

at the expense of and tendered by the corporation organized under the laws of the

State of Illinois, known as "The World's Exposition of Eighteen hundred and
niuctj'-two : " Prox^lded, That said site so tendered and the buildings proi>osed to

be erected thereon shall be deemed by said commission adequate to the purposes of

said exposition: A)hI provided, That said commission shall be satisried that the said

corporation has an actual bona fide and valid subscription to its cajiital stock which

will secure the ]>aymeut of at least five millions of dollars, of which not less than

five hundred thousand dollars shall have been paid in, and that the further sum of

five million dollars, making in all ten million dollars, will be provided by said cor.

poration in am^ile time for its needful use during the prosecution of the work for

the complete preparation for said exposition.

Sec. 6. That the said commission shall allot space for exhibitors, prepare a clas-

sification of exhibits, determine the i)lan and scope of the exposition, and shall

appoint all judges and examiners for the exposition, award all premiums, if any,

and generally have charge of all intercourse with the exhibitors and the represent-

atives of foreign nations. And said commission is authorized and required to appoint

a board of lady managers of such number and to perform such duties as may be pre-

scribed by said commission. Said board may appoint one or more members of all

committees authorized to award prizes for exhibits, which may be produced in

whole or in part by female labor.

Sec. 7. That after the jilans for said exposition shall be prepared by said corpora-

tion and approved by said commissicm, the rules and regulations of said corpora-

tion governing rates for entrance and admission fees, or otherwise aftectiug the

rights, jirivileges, or interests of the exhibitors or of the public, shall be fixed or

established by said corporation, subject, however, to such modification, if any, as

may be imposed by a majority of said commissioners.

Sec. 8. That the President is hereby empowered and directed to hold a naval

review in New York Harbor, in April, eighteen hundred and ninety-three, and to

extend to foreign nations an invitation to send ships of war to join the United

States Navy in rendezvous at Hampton Roads and proceed thence to said review.

Sec. 9. That said commission shall provide for the dedication of the buildings of

the AVorld's Columbian Exposition in said city of Chicago on the twelfth day of

October, eighteen hundred and ninety-two, with appropriate ceremonies, and said

exposition shall be open to visitors not later than the first day of May, eighteen hun-

dred and ninety-three, and shall be closed at such time as the commission may
determine, but not later than the thirtieth day of October thereafter.

Sec. 10. That whenever the President of the United States shall be notified by
the commission that provision has been made for grounds and buildings for the uses

herein provided for and there has also been filed with him by the said corporation,

known as "The World's Exposition of eighteen hundred and ninety-two," satisfac-

tory proof that a sum not less than ten million dollars, to be used and expended for

the purposes of the exposition herein authorized, has in fact been raised or provided

tor by subscription or other legally binding means, he shall be authorized, through

the Department of State, to make proclamation of the same, setting forth the time

at which the exposition will open and close, and the place at which it will be lield

;

and he shall communicate to the diplomatic representatives of foreign nations

copies of the same, together with such regulations as may be adopted by the com-

mission, for publication in their res])ective countries, and he shall, in behalf of the

Government and people, invite foreign nations to take part in the said exposition

and appoint representatives thereto.

Sec. 11. That all articles which shall be imported from foreign countries for the

sole purpose of exhibition at said exposition, upon which there shall be a tarift' or
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customs duty, shall he adniitteil free of payment of duty, customs fees, or cliarges

under such regulations as the Secretary of the Treasury shall prescribe; but it shall

be lawful at any time during the exhibition to sell for delivei'y at the close of the

exposition any goods or property imported for and actually on exhibition in the

exposition buildings or on its grounds, subject to such regulations for the security

of the revenue and for the collection of the import duties as the Secretary of the

Treasury shall prescribe: Provided, That all such articles when sold or withdrawn

for consumption in the United States shall be subject to the dutj', if any, imposed

upon such articles by the revenue laws in force at the date of importation, and all

penalties prescribed by law shall he applied and enforced against such articles, and

against the persons who may be guilty of any illegal sale or withdrawal.

Sec. 12. That the sum of twenty thousand dollars, or as much thereof as may be

necessary, be, and the same is hereby, appropriated, out of any moneys in the

Treasury not otherwise appropriated, for the remainder of the present fiscal year

and for the fiscal year ending June thirtieth, eighteen hundred and ninety-one, to

be exi>euded under the direction of the Secretary of tlie Treasury for purposes con-

nected with the admission of foreign goods to said ex\iibition.

Sec. 13. That it shall be the duty of the commission to make report from time to

time, to the President of the Ignited States of the progress of the work, and, in a

final report, present a full exhibit of the results of the exposition.

Sec. 14. That the commission herel)y authorized shall exist no longer than until

the first daj' of Januarj^, eighteen hundred and ninety-eight.

Sec. 15. That the United States shall not in any manner, nor under any circum-

stances, be liable for any of the acts, doings, proceedings or representations of the

said corporation organized under the laws of the State of Illinois, its ofticers,

agents, servants, or employes, or any of them, or for the service, salaries, labor, or

wages of said officers, agents, servants, or employes, or any of them, or for anj' sub-

scriptions to the capital stock, or for any certificates of stock, bonds, mortgages, or

obligations of any kind issued by said corporation or for any debts, liabilities, or

expenses of any kind whatever attending such corporation or accruing by reason of

the same.

Sec. 16. That there shall be exhibited at said exposition by the Government of

the United States, from its Executive Departments, the Smithsonian Institution,

the United States Fish Commission, and the National Museum, such articles and

materials as illustrate the function and administrative faculty of the Government
in time of peace and its resources as a war power, tending to demonstrate the

nature of our institutions and their adaptation to the wants of the people; and to

secure a complete and harmonious arrangement of such a Government exhibit, a

board shall be created to be charged with the selection, preparation, arrangement,

safe-keeping, ^nd exhibition of such articles and materials as the heads of the sev-

eral Departments and the directors of the Smithsonian Institution and National

Museum may respectively decide shall be euibraced in said Government exhibit.

The President may also desiguate additional articles for exhi1)ition. Such board

shall be composed of one person to be named by the head of each Executive Depart-

ment, and one by the directors of the Smithsonian Institution and National

Museum, and one by the Fish Commission, such selections to be approved by the

President of the United States. The .President shall name the chairman of said

board, and the board itself shall select such other officers as it may deem necessary.

That the Secretary of the Treasury is hereby authorized and directed to place on
exhibition, upon such grounds as shall be allotted for the purpose, one of the life-

saving stations authorized to be constructed on the coast of the United States by
existing law, and to cause the same to be fully equipped with all apparatus, furni-

ture, and appliances now in use in all life-saving stations in the I'nited States, said

building and apparatus to be removed at the close of the exhibition and re-erected

at the place now authorized by law.
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Sec. 17. That the Secretary of the Treasury shall cause a suitable building or

buildings to be erected on the site selected for the World's Columbian Exposition

for the Government exhibits, as provided in this act, and he is hereby authorized

and directed to contract therefor, in the same manner and under the same regula-

tions as for other public buildings of the United States; but the contracts for said

building or buildings shall not exceed the sum of four huudrt d thousand dollars,

and for the remainder of the fiscal year and for the fiscal year ending June thirtieth,

eighteen hundred and ninety one, there is hereby appropriated for said building

or buildings, out of any money in the Treasury not otherwise appropriated, the sum
of one hundred thousand dollars. The Secretary of the Treasury shall cause the

said building or buildings to be constructed as far as possible, of iron, steel, and
glass, or of such other material as may be taken out and sold to the l>est advantage;

and he is authorized and required to dispose of such building or buildings, or the

material composing the same, at the close of the exposition, giving preference to

the city of Chicago, or to the said World's Exposition of eighteen hundred and
ninety-two to purchase the same at an appraised value to be ascertained in such

manner as he may determine.

Sec. 18. That for the purjjose of paying the expenses of transportation, care, and
custody of exhibits by the Government and the maintenance of the building or

buildings hereinbefore provided for. and the safe return of articles belonging to the

said Government exhibit, and for the expenses of the commission created by this

act, and other contingent expenses, to be approved bj^ the Secretary of the Treas-

ury, upon itemized accounts and vouchers, there is hereby appropriated for the

remainder of this fiscal year and for the fiscal year ending June thirtieth, eighteen

hundred and ninety- one, out of any money in the Treasury not otherwise appropri-

ated, the sum of two hundred thousand dollars, or so much thereof as may be neces-

sary : Provided, That the United States shall not be liable, on account of the erec-

tion of buildings, expenses of the commission or any of its oflicers or employees, or

on account of any expenses incident to or growing out of said exjjosition for a sum
exceeding in the aggregate one million five hundred thousand dollars.

Sec. 19. That the commissioners and alternate commissioners ajipoiuted under

this act shall not be entitled to any compensation for their services out of the Treas-

ury of the United States, except their actual expenses for transportation and the

sum of six dollars per day for subsistence for each day they are necessarily absent

from their homes on the business of said commission. The ofbcers of said commis-

sion shall receive such compensation as may be fixed by said commission, subject to

the approval of the Secretary of the Treasury, which shall be paid out of the sums
appropriated by Congress in aid of such exposition.

Sec. 20. That nothing in this act shall be so construed as to create any liability

of the United States, direct or indirect, for any debt or obligation incurred, nor for

any claim for aid or pecuniary assistance from Congress or the Treasury of the

United States in support or li([uidation of any debts or obligations created by said

commission in excess of appropriations made by Congress therefor.

Sec. 21. That nothing in this act shall be so construed as to override or interfere

with the laws of any State, and all contracts made in any State for the purposes of

the exhibition shall be subject to the laws thereof.

Sec. 22. That no member of said commission, whether an officer or otherwise,

shall be personally liable for any debt or obligation which may be created or

incurred by the said commission.

(Public—No. 81.) Approved, April 25, 1890.
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JOINT RESOLUTIOX authorizing tlie Secrerary of the Smithsonian Institution to send articles

illustrative of the life and development of the industries of women to the World's Columbian Expo-
sition.

Resolved by the Senate and House of Itejiresentatives of the United States of America in

Congress assembled, That the Secretary of the Smithsouian Institution be, and he

hereby is, authorized to prepare and send, for exhibition in the Woman's Building

of the World's Columbian Exposition, any article now in his custody, or on exhibi-

tion in the National Museum, illustrative of the life and development of the indus-

tries of \vomeu.

(Public resolution—No. 17.) Approved. March 3, 1893.

WOltM) S COLrMllIAX KXl'OSITIOX.

Government Exhibit: For the selection, purchase, preparation, transportation,

iustallatiou, care and custody, and return of such articles and materials as the heads

. of the several Executive Departmeuts, the Smithsonian Institution and National

Museum, and the United States Fish Commission may decide shall be embraced in

the Government exhibit, and such additional articles as the President may designate

for said Exposition, and for the employment of proper persons as officers and assist-

ants to the Board of Control and Management of the Government exiiibit, appointed

by the President, of which not exceeding ten thousand dollars may be expended by
said Board for clerical services one hundred and fifty thousand seven hundred and
fifty dollars ; of which sum fifty thousand dollars shall be immediately available,

Provided, That the sum of eight thousand dollars or so much thereof as may be

necessarj^, may be expended under the supervision of the board of Control of the

United States Government exhibit in the collection, preparation, packing, transpor-

tation, installation, and care while exhibited of articles loaned or donated by the

colleges of agricultTire and mechanic arts in the several States for the display in the

agricultural b.iilding of the Exposition, of the means and methods of giving instruc-

tion in the so-called land-grant college of the United States, and for re-packing and

returning this property at the close of the Exixtsition, the same to be taken from the

sum apportioned to the Agricultural Department; and ten thousand dollars addi-

tional for special expenses attending the naval exhibit of the model of a l)attle ship.

World's Columbian Commlssion: For the World's Columbian Commission, two
hundred and eleven thousand three hundred and seventy-five dollars, of which sum
ninety-three thousand one hundred and ninety dollars shall be used for the Board of

Lady Managers; and twenty-five thousand dollars of the last sum is hereby made
immediately available; and ten thousand dollars of the appropriation for the Board
of Lady Managers shall be paid in souvenir coins of the denomination of twenty-

five cents, and for that purpose there shall be coined at the mints of the United

States silver quarter dollars of the legal weight and fineness, not to exceed forty

thousand pieces, the devices and designs upon which shall be prescribed by the

Director of the Mint, with the approval of the Secretary of the Treasury; and said

silver coins shall be manufactured from uucurrent subsidiary silver coins now in the

Treasury; and all provisions of law relative to the coinage, legal-tender quality,

and redemption of the present subsidiary silver coins shall be apjjlicable to the coins

herein authorized to l)c issued; and a sum not exceeding five thousand dollars may
be used by the Director-General in his discretion for incidental and contingent

expenses of his office.

To enable said Commission and the Board of Lady Managers to give effect to and
execute the provisions of section six of the act of Congress a^iproved April twenty-

fifth, eighteen hundred and ninety, authorizing the World's Columbian Exposition,

and appropriating money therefor, relating to committees, judges, and examiners

for the Exjiosition, and the granting of awards, i\\e hundred and seventy thousand
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eight huudred and eighty doUars, or so much thereof as in the Judgment of the

Lady Managers may ho necessary, of which sum twenty-five thousand doHars shall

be immediately available: Provkled, That of this sum one hundred thousand dollars

shall be devoted to the payment cff judges, examiners, and members of cominitteea

to be appointed by tlie Board of Lady Managers, as authorized by said section. And
Provided further, That said sum of five hundred and seventy thousand eight hundred
and eighty dollars shall be a charge against the World's Columbian Exposition, and
that of the moneys appropriated for the benefit of the World's Columbian Exposi-

tion, amounting to two million five hundred thousand dollars, under the act of

August fifth, eighteen huudred and ninety-two, five hundred and seventy thousand

eight hundred and eighty dollars shall be retained by the Secretary of the Treasury

until said World's Columbian Exposition shall have furnished to the satisfaction of

the Secretary of the Treasury, full and adequate security for the return and repay-

ment, by said World's Columbian Exposition to the Treasury, of the sum of five

hundred and seventy thousand eight hundred and eighty dollars, on or before October
first, eighteen hundred and ninety-three; and until such security shall have been
furnished by said World's Columbian Exposition, this appropriation, or any portion

thereof, shall not be available.

That section three of the act in aid of the Columbian Exposition, approved August
fifth, eighteen huudred and ninety-two, is hereby amended to read as follows:

"Sec. 3. That not to exceed fifty thousand bronze medals and the necessary dies

therefor, with appropriate devices, emblems and inscriptions commemorative of the

said Exposition celebrating the four hundredth anniversary of the discovery of

America by Christopher Columbus, shall be prepared under the supervision of the

Secretary of the Treasury; and the Bureau of Engraving and Printing, under the

supervision of the Secretary of the Treasury, shall prepare plates and make there-

from not to exceed fifty thousand inniressions for diplomas at a total cost not to

exceed one hundred and three thousand dollars. Said medals and diiilomas shall

be delivered to the World's Columbian Commission, to be awarded to exhibitors in

accordance with the provisions of s;iid act of Congress approved April twenty-fifth,

eighteen hundred and ninety, and tliere is hereby appropriated from any moneys in

the Treasury not otherwise appropriated, the sum of one hundred and three thousand
dollars, or so much thereof as may be necessary, to pay the expenditures authorized

by this section''

And every person who within the United States or any Territory thereof, without
lawful authority, makes, or willingly aids or iissists in making, or causes or jn-ocures.

to be made, any dies, hub, plate, or mold, either in steel or of plaster, or any other

substance whatsoever, in the likeness or similitude as to the design, or inscription

thereon, of any die, hub, plate, or mold, designated for the striking of the medals
and dii>lomas of award for the World's (."ohimbian Exposition, as provided in section

three of the act approved August fifth, eighteen hundred and ninety-two, or conceals

or shall have in his possession, any such die, hub, plate, or mold hereinbefore men-
tioned, with intent to fraudulently or unlawfully use the same for counterfeiting

the medals and diplomas hereinbefore mentioned, or who shall fraudulently or unlaw-
fully have in his possession or cause to be circulated any duplicate or counterfeit

medal or dijiloma not authorized by the Secretary of the Treasury, shall upon con-

viction thereof be punished by a fine of not more than five thousand dollars, and be
imprisoned at hard labor not more than ten years or both, at the discretion of the
court.

(Public—No. 124.) Sundry Civil Act Approved March 3, 1893.

H. Mis. 184, pt. 2 21
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WOltLDS C'OIATMHIAX EXPOSITION.

Government Exhibit: Tor the selection, purcliase, preparation, and arrangement

of such articles and materials as the heads of the several Executive Departments,

the Smithsonian Institution and National Museum, and the United States Fish Com-

mission may decide shall be embraced in the Government exhibit, and such addi-

tional articles as the President may designate for said Exposition, and for the

employment of proper jiersons as oflicers and assistants to the Board of Control and

Management of the Government exhibit, appointed by the President, of which not

exceeding five thousand dollars may be expended, by the said Board for clerical

services the sum of three hundred and lifty thousand doHars is hereby appropriated

for the service of the fiscal year ending June thirtieth, eighteen hundred and ninety-

two ; and any moneys heretofore appropriated in aid of said Government exhibit may
be used in like manner and for like purposes : Frorided, That all expenditures made for

the jnirposes and from the approiiriation specified herein shall be subject to the

api)rovaI of the said Board of Control and Management, and of the Secretary of the

Treasury, as now provided by law.

World's Columbian Commission: For the World's Columbian Commission,

ninety-live thousand five hundred dollars, of which sum thirty-six thousand dollars

shall be used for the Board of Lady Managers.

For expenses connected with the admission of foreign goods to the l^xposition,

as set forth in section twelve of the act creating the Commission, apjiioved April

twenty-fifth, eighteen hundred and ninety, twenty thousand dollars;

For contingent expenses of the World's Congress Auxiliary of the World's Colum-

bian Exposition, two thousand five hundred dollars.

And the several sums herein appropriated for the World's Columbian Exposition

shall be deemed a part of the sam of one million five hundred thousand dollars, the

limit of liability of the United States on account thereof fixed by the act of April

twenty-fifth, eighteen hundred and ninety, authorizing said Exposition.

(Public—No. 143.) From Sundry VA\il Act. Approved March 3, 1891.

wokld's cohmbian exposition.

Government Exhibit: For the selection, purchase, preparation, transportation,

installation, care and custody, and arrangement of such articles and materials as the

heads of the several Executive Departments, the Smithsonian Institution, and

National Museum, and the United States Fish Commission may decide shall be

embraced in the Government exhibit, and such additional articles as the President

may designate for said Exposition, and for the employment of proper persons as

officers and assistants to flu- Board of C-ontrol and Management of the Government

exhibit, appointed by the President, of which not exceeding five thousand dollars

may be expended by said Board for clerical services, four hundred and eight thou-

sand two hundred and fifty dollars: Provided, That all expenditures for the purposes

and from the appropriafifm specified herein shall be subject to the approval of the

said Board of Control and Management and of the Secretary of the Treasury, as now
provided by law.

World's Columbian Commission: For the World's Columbian Commission, two
hundred and thirty thousand dollars of which sum one hundred aiul ten thousand

dollars shall be used for tlie Board of Lady Managers: Provided, That all expense of

administration and installation in the Woman's building shall be paid by the World's

Columbian Exposition: Provided That ti)e salaries of the Director-General and Sec-

retary of the Commission shall not exceed eight thousand dollars and three thou-

sand dollars respectively ])er annum, and a sum not exceeding five thousand dollars

may be used by the Director-General in his discretion for incidental and contingent
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expenses of bis office, aud there shall not be more tbau two meetings of the World's

Columbian Commission or of the Board of Lady Managers during the fiscal year eight-

een hundred and ninetj'-three.

Aud the sums herein a])propriated for the World's Columbiau Exposition shall be
in full of the liability of the United States on account thereof: Prorided, That the

Government Exhibits at the World's Columbian Exposition shall not be opened to

the public on Sundays.

That the Secretary of War be, aud he hereby is, authorized at his discretion to

detail for special duty in connection with the World's Columbian Exposition, such
officers of the Army as may be required, to report to the general commanding the

Dep;irtn)ent of the Missouri, and the officers thus detailed shall not be subject to

loss of pay or rank on account of such detail, nor shall any officer or emi^loyee of

the United States receive additional pay or compensation because of service con-

nected with said Exjiosition from the United States or from said Exposition.

(Public—No. 202.) From Sundry Civil Act. Apjiroved August 5, 1892.



APPENDIX X.

Documents in Kelation to the Colvmbian Historical Exhi-

EiTtON IN Madrid, 1801!.

No. 1.

ACT OF CONGRESS PROVIDING FOR THE REPRESENTATION OF THE
UNITED STATES AT THE COMMEMORATION OF THE FOURTH CENTURY
OF THE DISCOVERY OF AMERICA.

[PriiLic—No. 62.]

Jie it enacted iij the Senate imd House of Representatives of the United States of America

in Congress assembled, That the following sums, or so much thereof as may be neces-

sary, he, and the same are hereby, appropriated, out of any money in the Treas-

ury not otherwise aiipropriated, for the objects hereinafter expressed, for the service

of the fiscal year eighteen hundred and ninety-two, namely :

Columbian Historical Exposition AT Madrid: For the expense of representa-

tion of the United States at the Columbian Historical Exposition to bo held in

]\Iadrid m eighteen hundred and ninety-two in commemoration of the four hun-

dredth anniversary of the discovery of America, fifteen thousand dollars, or so much

thereof as may be necessary, to be expended under the direction and in the discretion

of the Secretary of State ; and the President is hereby authorized to appoint a commis-

sioner-general and two assistant commissioners, who may, in his discretion, be selected

from the active or retired list of the Army or Navy, and shall serve without other com-

pensation than that to which they are now entitled by law, to represent the United

States at said exposition ; that it shall be the duty ofsuch commissioners to select from

the archives of the United States, from the National Museum, and from the various

Executive Departments of the Government such pictures, books, papers, documents,

and other articles as may rehite to the discovery and early settlement of America

and the aboriginal inhabitants thereof; and they shall be authorized to secure the

loan of similar articles from other museums and private collections, and arrange,

classify, and install them as the exhibit of the United States at the said exi)Ositiou;

that the President is authorized to cause the detail of otficers from the active or

retired list of the Army and Navy, to serve without compensation other than that

to which they are now entitled by law, as assistants to said commissioners; and the

said commissioners shall be authorized to employ such clerical and other assistance

as may be necessary, subject to the approval of the Secretary of State.

Approved May 13, 1892.

Ill the Siiiidiy Civil appropriation bill, approved August 5, 1892, an

appropriation was made in tlie following words:

COLU.MBiAN Historical Exposition at Madrid: For expenses of representation

of the United States at said exposition, ten thousand dollars.

324
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No. 2.

DP:CREE of the queen regent of SPAIN CONCERNING THE COM-
MEMORATION OF THE FOURTH CENTURY OF THE DISCOVERY OF
AMERICA.

Ateiidieiulo a las razoues (jue Me lia expiiesto el Presidente del Consejo de Minis-

tros

;

En iioDiltre de Mi Augiisto Hijo el Rev D. Alfonso XIII, y como Reiua Regents

del Reiuo.

Vengo en decretar lo signiente :

Ar.TicrLO 1. La Coniision nombrada por el segnndo de los ReaJes decretos de 28

de Febrero de 1888, con ocasion de los festejos acordados por el Gobierno para con-

memorar el cnarto Centenario del descnbrimiento del Nnevo Muudo, y de la cnal

forman parte las nuis altas representaeiones del Estado, eontinnara fnnciouando

como hasta aqni, y poniendo por obra las resoluciones que baya adoptado ya, 6 que

en lo sncesivo adopte.

Art. 2. Habra, porseparado, en adelante, una Junta directiva del Centenario, com-

puesta de los tres individuos del Gobierno que mas elicazmente pnedan iutervenir en

sn celebraciun, de varios miembros de la Comision referida, y de las personas que se

desiguaran despn^s, la cnal ha de atender, en primer termino, a la ejecucion de los

proyectos que dieron especial materia al primero de los decretos antes citados, ejecu-

cion eucargada entonces a los Ministros de Estado, Guerra y Ullramar. Al propio

tiempo servira de vinculo esta Junta eutre el Gobierno en su conjunto. la Comision

ya existente, y cuantas Corporaciones (> Sociedades coadyuven volnntariameute al

mayor lustre del Centenario.

Ai:t. 3. La ExposiciiJii de objetos americauos de fine trata el art. 2° del referido

primer decreto, no se extendera ya ii aqnellos que en la actnalidad caracterizan la

cultnra de los pueblos de America, ni it otros ningunos de la misma region qne seau

de posterior fecba a la mitad del siglo xvi. Limitarase, por tanto, abora d preseutar

de la manera mas completa qne sea posible, segim preceptuaba la jiriera parte de

dicbo art. 2", el estado en que se hallaban por los dias del descnbrimiento, y de las

principales conqiiistas europeas, los pobladores de America, agrnpando al efecto

cuantos objetos concurran a dar idea del origan y progreso de su relativa cultura.

Aht. 4. Todo lo dema's dispuesto por virtud del articulo que lleva este mismo
numero en el i>rimer decreto mencionado permanece en su vigor, con exclusion de la

misi(')n marftima que el anterior articulo prevenia.

Art. 5. Jnntamente con la Exposicion deiinida en el tercer articulo de este decreto,

se celebraril otra, en Madrid tambien, la cnal ba de comprender las manifcstaciones

todas del trabajo y la cultura peninsular, desde principios de la restauracion visi-

goda hasta la segunda mitad del siglo xvi.

Art. 6. El Gobierno adoptara por si, y desde luego, cuantas disposiciones sean

necesarias para que una y otra Exposicidn cuentcn con edificios publicos capaces y
bajo todos conceptos apropiados al caso.

Art. 7. Habiendose asimismo de celebrar el proximo Congreso de Americanistas

en Espana, el Gobierno de S. M., a quieu ha quedado confiada la deeignacion de

ciudad y de edificio, acuerda que tenga aquel lugar en la provincia de Huelva y su

monasterio de Santa Maria de la Riibida, inmediato a Palos de Moguer.

Art. 8. De conformidad con la precedente resolucion, el Gobierno tomara sin

demora tambien las medidas indispensables para la consolidacidu, restauracion,

apropiacion y embellecimento posible del antecitado monasterio y sus alrededores,

haciendo por igual manera mas accesible el embarcadero de Palos, li fin de facilitar

las visitas que ha de atraer la conmemoracion del grande acontecimiento en aquellos

sitios comenzado.

Art. 9. La Junta directiva, como la Comision cstablecida tiempo hace. teudra por

Presidente al del Consejo de Ministros, y su Vicepresidente serii asimismo miembro

de la ultima.
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Art. 10. Foruiarau ])arte de esta Junta lots Miuistros de Estado, Fomento y Ultra-

mar, directamente oldigados ii ejecntar siis acnerdos, el Alcalde de Madrid y los dos

Secretaries de la Comision A'arias veces citada, sin contar otros miembros de ella que

por distintos coucei>tri8 seau llamados. Seran particularmente invitados d conipartir

los trabajos de la Junta el Miuistro Plenpotenciariodo Portugal y una de las Eepiib-

licas bispano-auioricaiias. De igual modo se iuvitara a los Presidentes de la Uni(')u

Ibero-amerioana, desde su i"undaci<'>n. it los tjue actualmente lo seau del Ateneo

Cientitico, Literario y Artistico de Madrid, del Fouieuto de las Artes, de la Ctiuiara

de Comercio, del Circulo de la I'uiou Mercautil y el de la Sociedad de Escritores y
Artistas. Con identico dereclio que los deuiiis touiarau asimismo jiarte en las delilie-

raciones de dicha Junta, cuando lo soliciten, los Alcaldes de Granada, Valladolid,

Barcelona y Huelva, y el Presidente de la Sociedad Colombina Ouubeuse. Cuando

no asuma su representacion correspondieute cualquiera de las personas antecitadas,

podra bacer sus A'eces la que legitimameute le sustituya en sus funciones.

Art. 11. El C4obierno agregarst Ci esta Junta en lo sucesivo a los representantes

autorizados de cualesqniera otras corporaciones que contribuyan d las fiestas del

Centenario.

Art. 12. Teudra la .luuta dos Secretilrios y dos Vicesecretarios, escogidos fuera de

las menciouadas categorias, pero con voz y voto como los demas.

Art. 13. La Junta directiva se dividira en cuatro Secciones: una que el Ministro

de Estado presidira, y La de teuer d an cargo las necesarias gestiones para que de

America y Europa se remita d Madrid el mayor niiuiero posible de los objetos (pie

requiere la Exposicion de Arqueologfa y de Historia aniericana, asi como todo lo

concerniente d su organizacion ; otra, de que setil Presidente el Miuistro de

Fomento, que d la preparacion de los lugares y edificios publicos cousagrados a Expo-

siciones y festejos, reunir.'i el especial encargo de estimular y disponer la Exijosiciijn

del trabajo peninsular, durante las epocas ya determinadas; otra que, bajo la presi-

dencia del Ministro de Ultramar, entenderit en todo lo referente al Congreso de

An^ericanistas en Huelva y d los festejos oficiales que en aquella provincia se cele-

bren, prei)arando y ordenando ademas el transporte a la Peninsula de los objetos que

de America se destinen a las Exposiciones; otra, por ultimo, cuya presideucia

desempenarii el Vicepresidente de la Junta directiva, y que lia de tomar a su cargo

cuanto tenga relacit'm con las Corporaciones no oficiales f|ue bajo cualquier forma

tomen voluntaria parte en la conmemoraciiui del Centenario.

Art. 14. Los dos Secretaries y los dos Vicesecretarios so repartiran entre estas

cuatro Secciones. Se distribuiran asimismo los Vocales de la Junta directiva con

la proporci6n posible entre las dicbas Secciones, procurando que d cada cnal per-

teuezcan los que represeutan elementos m^s congruentes d su especial encargo.

Art. 15. A cada Secciou corresponde el nombrainiento de Delegado general y Dele-

gados especiales que bayan de estar al frente de las Exposiciones acordadas y de los

demits actos y festejos que para la conmemoracidn del Centenario dispongan.

Art. 16. Las reuuiones de la Junta directiva como la de la Comisiijn existentc, se

convocaritn por su i^residencia comi'in, la cual deberii acordarlas siempre que los

Presidentes de Secciones lo demanden.
Art. 17. Las fiestas de Huelva podntu dar priucipio el 3 de Agosto de 1892, al

amanecer, y dilatarse basta el 3 de Noviembre del mismo ailo. Las Exposiciones y
festejos de Madrid empezariiu con iluminaciun de los edificios publicos y de los par-

ticulares que lo tengau d bien en la noche del 11 al 12 de Setiembre del ano citado.

Art. 18. La nueva .Junta directiva, asi como sus Secciones, disfrutaritn en sus

comunicaciones oficiales la franquicia postal y telegritfica que, tratitndose de nn
servicio publico, corresponde.

Art. 19. A la propia .Junta queda especialmente sometida la reglamentacion gene-

ral de las Exposiciones y de los festejos combiuados, y desde luego ira preparandola
para su oportuna publicaci6n.
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Art. 20. Queda derogado ol primero de los decretos de 28 de Febrero de 1888, eu

cnanto se oponga a las presentes disposiciones. Tambieu se eutendera modificado

el segnndo, si eu algo se opone a ellas.

Dado eu Palaeio a uueve de Euero de mil ochocieutos noveuta y uuo.

Maria Cristina.

El Presidente del Cousejo de Miuistros,

Antonio Canovas del Castillo.

No. 3.

REPORT OF THE MINISTRY OF SPAIN TO THE QUEEN REGENT, CON-
CERNING THE COMMEMORATION OF THE FOURTH CENTURY OF THE
DISCOVERY OF AMERICA.

[Translation.]

Senora : lu defereuce to the glorious past of the couutry, your majesty's previous

miuistry submitted for royal approval the two decrees of February 28, 1888, for an

exposition to commemorate, iua wortliy manner, the fourth centenary of the discov-

ery of America. In order to carry out these plaus, inspired by sincere sentiments,

with the efficacy and rapidity which such enterprises demand, we have clearly

traceil, and indeed goue over, in great part, the road by which the desired end will

be reached. But in spite of the good will of all, and for reasons which it would be

idle to investigate at the present time, almost three years have gone by without any-

thing having been prepared or even considered.

Some very important rules have been adopted, notwithstanding, and are about

to be put into execution by the zealous commission appointed under the second of

the aforenamed royal decrees. It will publish, without delay, scholarly volumes

intended to illustrate minutely the history of the discovery and, in greater or lesser

degree, cause the creation of works of art to contribute to the commemoration of

that uni>aralleled exploit. But even though coiintiugupou such efforts, and upon the

special poetic award recently offered by the Royal Spanish Academy, and upon other

interesting ijrojects of private associations, there is still much to be done and the

time is very short. In order to facilitate the carrying out of the work, the present

decree is otfered Avhich, upon some points, alters the former provisions, but retains

the essential bases and elaborates them.

It is well known that though Columbus tore away the veil which hid the New
from the Old World, to our country belongs the honor. If the holy Christian religion

illumines to-day the consciences of the human race from Capo Horn to the heart of

Mexico it is due to the Spaniards. If Europeans enjoy the wealth of the rich Amer-

ican soil, they owe a debt of gratitude to the untiring labor and to the unyielding

valor of our forefothers. For these reasons, though the event may be of international

and cosmopolitan interest, it concerns above all the Spanish people on both hemi-

spheres. So certain is this that foreign potentates repress the murmurings of their

amour propre, and tacitly or expressedly accord to Spain the right to take the initia-

tive in the commemoration of the event. And the peoples of the New World will

admit, with greater reason even, that Spanish soil is like the fatherland of the

Eiirojieans in America, although they are not all descended from us, nor even speak

our native tongue. But whilst we cannot refuse, without dislionor, to undertake

the flattering task assigned us, it would, on the other hand, be presumptuous to try

to compete with the gigantic national demonstration of pride and enthusiasm

which have been displayed in other j)lace3 than Spain. For many well known
reasons we are unable, for the present, to enter into such costly rivalries.

The modesty of the people who have lost what once they held within their gi'asp^

the destinies of the world, is suited to their dignity which might )>e compromised by

vain ostentation,
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Tliis must have been the convictiou of your inajesty's former ministry when it did

not think, as otliors did. that the fourth centenary of the discovery of America

should be celebrated in Madrid by an international exposition. But what is now
proposed goes still farther, and does not limit the exposition simply to an industrial

<'xhibit by the Hispano-Americans, who recently proved, in their sumptuous struc-

tures at the Paris exhibition, their common and increasing prosperity. It is not

obligatory, for this reason, tbat such a display should be made at the approaching

centenary. Fortunately, we of the Peninsula and of America possess other elements

which, togetlier with those we may be able to borrow, for the purpose from foreigners,

would be sutticient to form a basis for a demonstration appropriate to the occasion.

!No Hispano-American country can fail to possess, as docs the mother country, in

museums, and in the hands of private individuals. pre-Columbian relics and those

contemporaneous with the discovery which, brought together, would excite their

common remembrances with no slight benefit both as to science and art. Hence the

Govei'nment of your majesty proposes to organize a simple exhibit of such articles,

lenounciug, for lack of sufficient means and time, any more arduous enterprise.

From such an exposition might be gathered abundant fruits for the study of archae-

ology, anthropology, and above all of history, if. in view of the wishes of Spain and

still more of the occasion which inspires them, other nations should concur, as there

are many such possessing full collections of the desired objects.

The coumiission constituted in February, 1888, had begun to discuss another sort

of exposition, and the present ministry has hastered to put it into execution. The
plan is to collect the greatest number possible of the specimens of Iberian produc-

tions anterier to the discovery of Ameri(>a, from the time when the new nations of

the Peninsula were being formed until, when triumphant within themselves, they

sought and found vast territories beyond the seas in which to extend their power. By
this means it will not only be possible but easy to compare the respective conditions

of culture of comj^uered and concjuerors at the time when they came together, without

discriminating among the latter, between S])aniard8 and Portuguese, although at

l)resent they belong to separate and independent states. The fame of incomparable

discoverers belongs to us in common, and Spain has always included Portugal in its

present plans. No one is ignorant that the cathedrals, churches, museums and
private galleries of the nobility of the Peninsula contain ])recious works of Iberian

art collected during the long period referred to, and, perhaps, for the greater part

unknown. It maybe hoped, therefore, that this second exposition, combined with

the first, will redound to the credit of both.

Meanwhile, it is an important fact that the jiresent ministry does not forget that

these two enterprises are not restricted by their official ch.aracter, but will rather

stimulate the zeal of private individuals, in general, and that of their several and

independent centers of action, .\nyoue who wishes to do so may bring to the com-

mon treasiiry his intelligence and abilities with all the enthusiasm and freedom he

possesses. But it cannot be denied that it is necessary that between the private

individuals and the officials there should be established sufficient union as to render

each other effectual assistance, and avoid, at least, disturbing each other in their

respective efforts, so that the free actions of each may not degenerate into anarchy.

And in fact it must be stated that this is not the least of the means, in virtue of

which, the ministry now proposes to your majesty to appoint a committee of direc-

tion which shall concentrate, assist, and lend organic force to all the elements offered

to the enterprise.

As a matter of course your majestj^'s ministry will still have the supreme control,

because of its greater powers and its national character; but this will not interfere

with any private efforts which coincide with the endeavors to obtain a good result.

The expositions alluded to and many of the lai'ger entertainments will, of course,

take place in Madrid; but the ministry also desires that the assistance of the com-

mittee of direction, as well as that of the existing commission, should be extended
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to the provinces and cities desiring it, and above all to such as possess the clearest

titles as prominent actors in the centenary celebration. Granada, Santa F^, Valla-

dolid, Barcelona, Sevilla and certain places in Hnelva, all of which are doubtless

included in the number, will to the best of their respective abilitiesjoin with Madrid

in tiiis laudable and patriotic manifestation. But it is impossible not to recognize

that Hnelva, with its never-to-be-forgotten thoughmodestmonastery of Santa Maria

de la Rabida, and its neighboring coast, rather than port, of Palos de Mogiier, where

Columbus found asylum, resources and men to second and accompany him, and from

which sailed the ships that first reached the New World, deserves on the part of the

Government particular attention. It has been arranged that that place and that

arm of the sea will be traverseil, during the first days of the centenary celebration,

by the members of the congress of Americanists who will celebrate in Huelva their

ninth anniversary.

On the other hand, the committee appointed under the second of the decrees of

1888, so frequently cited, had already thought of commencing operations in those

famous places on the occasion of the centenary. It is now the part of the Govern-

ment to see that those intentions are extended and fulfilled. And when all the

foregoing shall have been well considered, it will be clearly seen that there remains

so much to be done to carry out the intentions of the former and of the present

ministry, that assiduous and active work will be needed so as to combine all the

elements into a useful and complete entirety. This is the object to be attained by
the committee of direction which, in virtue of this decree, is to be appointed. In

particular the ministers, who form an important part of the committee, from hence-

forward have no time to lose, knowing that, of necessity, they will have a most diffi-

cult and complicated part to perform. In these special duties the whole ministry

will assist, whenever necessary, without extravagant expectations but without dis-

couragement, should your majesty give your approval to the accompanying project

of the royal decree.

Madrid, January 9, 1891.

Senora : A. L. R. P. de V. M.,
AxTOXio Canovas del Castillo.

No. 4.

CLASSIFICATION FOR THE HISTORIC AMERICAN EXPOSITION, MADRID,
1892.

I.

—

Pre-Columbian Period.

FIRST t;i:oi I'.

Caverns.—Models, reproductions, plans, drawings, etc., of ancient American caves

which may show indications of having served as habitations of Man.

Monuments, etc.—Models, reproductions, plans, drawings, etc., of the prehistoric

monuments of America, from the menhir, to the dolmens, tumuli, and other

megalithic monuments.
Lake-dwellers.—Models, reproductions, etc., of remains of lacustrine dwellings. (The

representations of prehistoric monuments should be accompanied by the objects

found in or near them or by reproductions.)

Prehistoric arts, etc.—Faleolithic and neolithic periods.—Arms and instruments of

stone; instruments of horn and bone; ceramics; adornments and utensils of

bone, ivory, marble, wood, stone, or any other substance; objects carved or

engraved with stone instruments; stone hammers and mortars; fossils or bones

of animals which serve to verify archa'ological discoveries; copper and bronze

objects; objects belonging to other sciences, such as geology and paleontology,

which may serve to throw light upon the so-called prehistoric age of America.
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SECOND GKOUP.

Historic times.

Monuments of architecture.—Models or reproductious of ancient American buildings,

military, civic, religious, funereal, etc. Eemains of walls, busts, capitals, archi-

traves, friezes, cornices, etc. Polychromatic architecture. Architectonic monu-

ments restored in models or in drawings and plans.

Monuments of sculjHure.—Stntues, pieces or fragments of the same, busts, reliefs,

etc., including intaglio work.

Monuments of paintinf/.—Faint'mgs of all kinds.

Monuments of en tjrue intj.—Incised designs of all kinds.

THIRD GROl'P.

Industrial and fine arts.

Dress.—Costumes and parts and accessories. Adornments.

Weapons and arms.—Offensive and defensive weapons of wood, copper, bronze, and

iron.

Gold and silver work.—Gold and silver articles, necklaces, earrings, etc.

Ca>-t')«(/.—Objects of bone, ivory, etc.

Ceramics.—Objects of clay of all kinds. Glass.

Copper and hronce work.—Copper and bronze objects of all kinds.

Ironwork.—Ironwork of all kinds.

JFoven f/oods.—Woven tissxies and the textile jiroducts used in their manufacture.

Stone and marble work.—All kinds of objects made of stone.

Industrial and artistic materials.—Instruments, machinery, manufactures, and every-

thing relating to the production of industrial or artistic articles. Means of

locomotion by land, river, or sea.

FOURTH GROUP.

Literary productions.

Epigraphy.—Ancient inscriptions on diflerent materials.

Paleography.—Documents, manuscripts, etc.

Cartoiiraph y.—Vlans, charts, diagrams, and everything relating thereto.

FIFTH GROUP.

Appendix to the first section.

Xaval architecture, etc.—Remains or models of vessels, objects, utensils, etc., used in

voyages toward America previous to the Columbian period, classitied according

to antiquity.

II.—Columbian and Post-Columbian Period.

SIXTH GROUP.

Xaiiiical adjuncts to the Discovery of Columbus.—Caravels, models, and reproductions

or drawings of the same, parts, rigging, etc. Astrolabes and mathematical and

nautical instruments which may have been used in the vessels of discovery.

Sailing charts and maps.

seventh GROUP.

Columbus relics.—Objects which might have belonged to Columbus.

EKillTH GROIP.

Fine arts.

J/0H)(»ifH/s o/rtrc/ii^ec/f/ce in post-Columbian architecture, the product of American

art as well as that of tlie Spanish or other European nations.
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JJoHiimeiits of sculpture iu America, of the post-Coliiuibiau period, the i)ro(liict of

American, Spanish, or European art.

Monuments ofpaintiny of all kinds, American or European.

Monuments of engraring of all kinds, American or European.

NINTH GROri'.

Industrial and artistic productions of this historic period either of purely American

art or of Spanish and European art, if the fruits thereof were realize<l in America,

dividing this group into dress, armor, etc.

TENTH GROUP.

American numismatics.—Coins, paper money, and postage stamps, from earliest times

down to 1892.

ELEVENTH GROUP.

Scientifc and literary productions.—Charts, plans, and works of all kinds, in manu-
script as well as printed, prepared since the discovery to the middle of the

seventeenth century, or relating to the period of discovery, exploration, conquest,

and colonization, American, Spanish, or belonging to other European nations.

III.—x\PPENDIX.

TWELFTH GROUP.

American ethnocirapJiy.—Portraits, photographs, models, dress, etc., belonging to the

ancient American races still iu existence; manikins, with the dress, arms, etc.;

models of habitations, etc. In this group American craniography will form a

special division.

Xo. 5.

CLASSIFICATION FOR THE HISTORIC EUROPEAN EXPOSITION, MADRID,
1891.

I.

—

Fine Arts.

FIRST GROUP.

Sculpture.—Statues, figures and reliefs in metal, stone, wood, or marble. Medals^

medallions, and seals. Cameos and glyphs.

Painting.—Diptyches, triptyches, and other paintings upon wood, canvas, parch-

ment, or copper. Miniatures, codexes, and parchments. Drawings with pencil

or pen. Mosaics, inlaid, or incrusted work.

Engraving.—Engravings and etchings.

I.

—

Industrial Arts.

SECOND GROUP.

Fine metal work and jewelry.—Reliquaries, chalices, tablets, pases, shrines, etc.

Crosses. Haloa and coronas. • Censers, candelabras, candlesticks, and lamps.

Crosiers, clasps, amulets, and. crosses for the neck. Fine metal work, reijousse,

filigree, niellos, and enamels. Jewels and jewelry. Enamels. Objects of rock-

crystal, and precious stone. Hilts of batons, swords, and poniards. Tobacco

boxes, etc. Rings, brooches, etc.
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THIRD GROIP.

Metal icocA-.— Figures, ornaments, etc., of iron work. Fignres. ornaments, etc.. of

bronze, copper, or other metals, chiseled, repousse, or molded.

loriiTH GROUP.

Panoply.— Defensive arms, armor, cuirasses, helmets, and pieces of armor, shields,

targets, bucklers, etc. Otfensive arms, as swords, daggers, poniards, knives,

maces, lances, halberds, partizans, pikes, javelins, arrows, crossbows, arque-

buses, muskets, firelocks, pistols, pistolets, culverins, etc. Banners, flags, and

other insignia.

FIFTH GROUP.

Apparel.—^Miters and sacerdotal vestments. Masks and Jewels, male and female

gala dresses. Badges and stars. Watches, fans, anil lace. Toilet utensils and

needlework.

SIXTH GROUP.

Tapestry.—Altar ornaments, banners, and traveling cloaks. Woven cloths embroid-

ered or painted.

SKNKXTH GROUP.

Furniture.—Chests ofmetal, marble, and wood. Boxes, buhets, chests, secretaries, etc.

KIGHTH GROUP.

Ceramics and Glassware.—Earthenware, ]»orcelaiu, terra cotta, glass, etc.

MXTH GROUP.

Jrtistic and Industrial Implements.—Musical instrumeuts. Instruments belonging to

the arts and sciences. Bookbindings. Coaches, litters, sledges, and othervehi-

cles.
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No. 6.

LIST OF MEDALS (DIPLOMAS) A^YARDED TO THE UNITED STATES
EXHIBITORS.

GRAND DIPLOMA OF HONOR.

To the GovermiieDt of the United States.

GOLD MEDAL WITH DIPLOMA.

U. S. National Museum.
Smithsonian Institution.

Bureau of Ethnology of the I'nited

States, "Washington, I). C.

Mrs. Mary HemeuM'ay, of Boston, Mass.

Department of Arclia'ology and Paleon-

tology of the University of Pennsylva-

nia.

Dr. George Brown Goode.

Mr. William E. Curtis.

Dr. J. "Walter Fewkes.

Geological Survey of the United States.

U. S. Mint.

Industrial School for adult Indians. Car-

lisle, Pa.

Rear Admiral S. B. Luce.

SILVER MEDAL WITH DIPLOMA.

U. S. Navy Department.

Military Medical Museum.
Prof. Thomas Wilson.

Numismatic and Antiquarian Society,

Philadelphia, Pa.

Department of Public Instruction of the

United States.

Academy of Natural Sciences, Philadel-

phia, Pa.

Peahody Museum of Archieology.

Mrs. ZeliaNuttall.

Mr. Stewart Cnlin.

Prof. Otis T. Mason.
Mr. Walter Hough.
Mr. W. H. Holmes.

Mr. H. C. Mercer.

Mr. James W. Ellsworth.

U. S. Fish Commission.

U. S. Census Office.

Mrs, M. E. Stevenson.

Mrs. M. M. Hazen.

BRONZE MEDAL WIl H DIPLOMA.

Society of the Sons of the American
Revolution.

Postal Department of the United States.

Meteorological Survey of the United
States.

BRONZE MEDAL WITH DIPLOMA—cont'd.

Coast and Geodetic Survey of the United

States.

Warren K. Moorehead.

Dr. James C. Welling.

Dr. Cyrus Adler.

Department of Agriculture.

Forestry Division of the United States.

Dr. John E. Youuglove.

Dr. W. J. Hoffman.
H H. Bancroft.

Edwin E. Howell.

HONORABLE MENTION.

S. Brownlow (iray.

Pilgrims" Society (Plymouth). ^

F. S. Perkins.

Byron S. Dodge.

C. N. Crouuse.

Dr. Hilboru T. Cresson.

Dr. T. H. Bean.

Walter C. ClephaLe.

Col. Gates F. Thruston.

Rev. Stephen G. Peet.

Capt. John G. Bourke.

Dr. Henry Carriugton Bolton.

J. C. Pilling.

James Terry.

Dr. Joseph Jones.

Rev. J. Owen Dorsey.

Dr. Cyrus Thomas.

Prof. Edward S. Morse.

James Mooney.
H. W. Heushaw.
Col. F. A. Seely.

James Stevenson.

Dr. C. Hart MerriauL

Lieut. A. P. Niblack, U. S. Navy.
Joseph Sabin.

Houghton, Mifflin & Co.

Charles Scribner's Sons.

Charles S. Rej-nolds.

Col. H. M. Fhigler, U. S. Army.
Alexander Brown.
Dr. Franz Boas.

Eben Norton Horseford.

Dr. Frederick Starr.

Ellen Russell Emerson.

Dr. R. H. Lamborn.
Harper Brothers.

Total, 80.
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No. 7.

LIST OF EXHIBITORS OF THE UNITED STATES OF AMERICA.

U. S. Natioual IMuseum, Washiugtoii,

D. C.

Smitlisouiaii Institution, Washington,

D. C.

U. S. Mint.

Society of the Sons of the American Rev-

olution.

Plymouth Pilgrim's Society, Massachu-

setts.

U. S. Navy Department.

Bureau of Ethnology of the United

States.

Dei)artment of Public Instruction of

the United States.

Census Office of the United States.

U. S. Coast and C4eodetic Survey.

Military Medical Museum, Washington,

D. C.

U. S. Fish Commission.

U. S. Geological Survey.

U. S. Meteorological Survey.

U. S. Post-Office Department.

Department of Agriculture.

Forestry Division.

Mrs. Hazen, widow of Geu. Hazeu.

Dr. G. Brown Goode.

S. Brownlow Gray, Bermuda.

School for Indian adults (industrial),

Carlisle, Pa.

F. S. Perkins.

Byron E. Dodge, Michigan.

0. M. Crounse, New York.

Dr. HilbornT. Cresson.

Dr. John E. Younglove.

Prof. Thomas Wilson.

Mrs. Mary Hemenway, Boston, Mass.

Historical-American Association, Wash-
ington.

American Folk-lore Society.

Anthropological Society, Washington.

Virginia Historic Society, Richmond.

Department of Archieology and Paleon-

tology f)f the University of Pennsyl-

vania.

Numismatic and Antiiiuarian Society of

Philadelphia.

Academy of Natural Sciences, Philadel-

phia.

Museum of Comparative Zoology, Cam-
bridge.

Peabody Museum of Archieology and
Ethnology, Cambridge, Mass.

Mrs. Zelia Nuttall,

Dr. T. H. Bean, Washington.

Walter C. Clephane, AVashington, D. C.

Col. Gates J. Thrustou, Nashville, Teuu.

Stewart Culiu, Philadelphia.

Rev. Stejjhen G. Peet, Avon, 111.

Dr. James C. Welling, Washington, D. C.

John G. Bourke, captain Seventh Regi-

ment, U. S. Army.

Dr. Henry Carrington Boiton. New York.

Dr. C. Hart Merriam, Washington, 1). C.

J. C. Pilling, Geological Survey.

Prof. Otis T. Mason, U. S. National

Museum.
Walter Hough, U. S. National Museum.

W. H. Holmes, Bureau of Ethnology.

James Terry, New York.

Dr. Joseph Jones, New Orleans, La.

Rev. J. Owen Dorsey, Bureau of Eth-

nology.

Dr. Cyrus Thomas, Bureau of Eth-

nology.

Prof. Edward S. Morse, Salem, Mass.

James Mooney, Bureau of Ethnology.

H. W. Henshaw, Bureau of Ethnology.

Col. F. A. Seely, Patent OfBce of the

United States.

Mrs. M. E. Stevenson, Bureau of Eth-

nology.

James Stevenson.

Lieut. A. P. Niblack, U. S. Army.

Warren K. Moorehead, Xenia, Ohio.

.Joseph Sabin, New York.

Houghton, Miitliu & Co., New York.

Harper Brothers, New York

Charles B. Reynolds, New York.

Col. H. M. Flagler, U.'S. Army.

Alexander Brown, Norwood, Ya.

William E. Curtis, Chief of Latin-Ameri-

can Department, World's Columbian

Exposition, Chicago, 111.

Dr. Franz Boas, Worcester, Mass.

Eben Norton Horseford.

1 Frederick Starr.

Ellen Russell Emerson.

H. C. Mercer.

Dr. R. H. Lamborn.

Dr. Cyrus Adler.

Dr. W. J. Hoffman.

H. H. Bancroft.

Edwin E. Howell.

Charles Scribner's Sons, publishers. New
York.
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THE POISONOUS SNAKES OF NORTH AMERICA.

By Leoxhard Stejneger.

Curator, Department of Beptiles and Batrachians, U. S. National Mmeui

It is the purpose of the pieseut paper to give in a convenient form
a review of our knowledge coueerning- the poisonous snakes of Xorth
America; to make the results of the specialists in the field accessible

to a larger public; to bring together in one place a summary of an
immense literature very often beyond the reach even of the student;
to point out where our knowledge is defective, and to suggest new
avenues of research.

Many popular errors will be corrected, while others will be disposed
of by a simple statement of facts, from which the reader is expected
to draw his own conclusions. No attempt will be made to discuss and
controvert the purposely exaggerated stories with which the literature

of the day abounds.

THE so CALLED "HARMLESS" POISONOUS SNAKES.

If a snake is caught, killed, or seen, and any question raised as to its

poisonous or harmless nature, it will be found that the presumption of
guilt is against it, and that incontrovertible proof will be required by
even highly educated people, not specially informed, before they are
willing to believe in its innocence. An expert insisting that the snake
in question belongs to a species wholly devoid of poison would probably
during this discussion be met with the statement that a serious case of
poisoning had once come under the observation of one of the persons
present, the result of a bite of this very kind of snake. In spite of the
fact thatnothingiscommouerand easierthan misidentitication of snakes,
and that consequently the bite might have been caused by a really

different kind of snake, the expert would not be in a position to contra-
dict the accuracy of the statement, though he might be able to recall to

his oi)ponent quite a number of similarly serious cases resulting from
the bites of animals unquestionably non-poisonous in the accepted mean-
ing of the word. He might quote Livingston's statement that the bite
of the large felines is commonly followed by symptoms of poisoning,
and he would relate cases of swelling and inflammation of serious
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extent, perliaps even death, nndoubtedly caused by the bites of rats,

dogs, eats, cows, liorses, and even luaji himself.

It is clear then that we can not always conclude that a snake belongs

to a venomous kind from the fact that its bite results in symptoms of

poisoning. ^Modern science shows us that such results in other animals

are due to the presence in their saliva of those minute organisms, the

bacteria whose name at least is nowadays so well known to everybody.

The general public knows these cases as blood-poisoning, the pro

fessional man refers to them as cases of septic:emia. The fact that

the poison of snakes is only a modified saliva should not lead anybody

to suppose that snake poison and the bacteria-infected saliva—though

both may lead to fatal results—have anything in common in their

nature. On the contrary, the sooner both the general public and the

medical practitioner understand this difference and act accordingly, the

better.

When speaking of poisonous or venomous snakes, therefore, T shall

only refer to such snakes as are provided with a specific—to them

peculiar—poison and an apparatus especially adapted for the introduc-

tion of this poison into the wound of the victim.

The question naturally will be asked :
" Which, then, are our poisonous

snakes?"

The i)roi)er answer would be that only those of our snakes are refer-

able to this category which are possessed of a movable or constantly

erect lioison fang at the anterior end of the upper jaw bones, and even

those who, on slight information, profess to be well informed, would in

most cases admit that the above answer is correct. But it may be

shown that this is only partly so.

Students of snakes have for more than fifty years kei)t an eye on a

certain category of snakes as " suspects.''

It seems that the Dutch professor, Keinwardt, while in Java, was the

first to discover that certain snakes, dreaded by the inhabitants of that

island as venomous, are provided with long grooved fangs at the pos-

terior end of the maxillary bone. He communicated this discovery to

]3r. H. Boie in Leyden, who published it in 182G.* The suspicion

expressed by Prof. Reinwardt that this channel or groove on the

anterior side of these fangs might convey the fluid from aj^oison gland

led to several important investigations, the first of which to be pub-

lished was Dr. Hermann Schlegel's memoir on the salivary glands of the

serpents with grooved teeth.

t

He came to the conclusion that inasmuch as he found the structure

of their glands to be similar to that of other salivary glands, there could

be no doubt that they secrete "a fluid similar to the ordinary sahva;"

and as "recent observations of travelers" served to show that the

bites of snakes with grooved teeth produce no fatal results to man, he

*Okeiis Isis, 1826, p. 213.

tNova Acta Acad. Leop. Nat. Curios., Iionu. xi\ , 1828 (pp. 145-154).
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asserted with characteristic positiveness that it is "erroneous" to class
with venomous serpents those snakes which have the posterior teeth
long and channeled. However, a short time after, Prof. G. L. Duver-
noy, of Strasbourg-, published a no less important treatise on the sub-
ject.* He pointed to the yellow portion of the supramaxillary gland
as being structurally different from the white portion, and from Us being
connected with a large grooved fang by a single duct he concluded, with
equal assurance, that we have here before us a venom apparatus only
in degree differing from that of the snakes with poison ftings fixed to
the anterior end of the maxillary bone. His results were accepted and
introduced into the classification adopted in the monumental herpeto-
logical work of Dumeril and Bibron, the Erpetologie Generale, in
which the snakes with grooved posterior fangs were placed in a separate
group as ^'Opistofflyphsr On the other hand, Schlegel, paying no
attention whatever to Duveruoy, in his "Physiognomic des Serpentes,"
maintained his standpoint, and so great was the authority of the learned
Leyden professor that his view was until quite recently accepted by
some of the most prominent systeraatists. It seems that neither side
ever attempted to end the dispute by direct experiments, and gradu-
ally the Opisto(jhjphs to many herpetologists ceased even to be "sus-
pected."

About ten years ago the interest in this question was suddenly
revived, and as it may now be fairly regarded as a burning one, some
space will be devoted to a short review of several of the recent inves-
tigations into this theme.

Two Italian students, M. G. Peracca and C. Deregibus, were led to
make special investigations into the possible venomous nature oi Mal-
polon lacertina

{= Ccvlopeltis insignitus), a snake common about Nizza
and in parts of Italy. In a communication to the Academy of Medicine
at Turin, in May, 1883, f after first describing the grooved fangs, the
glands, and the duct leading to the fang, they recounted their experi-
ences with the snake in question:

Their experiments were carried out with two specimens of Coelopeltis
{=2MpoJon), one of medium size, the other much larger; the victims
consisted of lizards, frogs, and toads. The snake did not bite them
voluntarily; it was necessary to open its mouth and to force the animal,
into its throat; whereupon the snake inoculated the venom, the motion
of the bone carrying the poison fangs being very distinctly seen on
account of the manner in which they were standing out from the poste-
rior part of the head. The act of biting lasted some moments, and
the snake repeated this act several times without allowing its prey to
escape.

The animals were bitten in the hind limb; in the case of the frog the
skin had to be removed from the part to be bitten, as the irritating

* Ann. Sci. Nat., xxvi, 1832. pp. 144-156; xxx, 1833, pp. 6-26.
f Giornale della R. Accadeniia di Medicina di Torino, (3) xxxi, 1883, pp. 379-383.
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secretion of the skin appeared to be particularly distasteful to the

snake. Without reciting the various experiments in detail, the authors

state the more apparent phenomena accompanying them to be, (1) the

suspension of the respiration, which, in the main, occurs in a very few

minutes (thirteen minutes being the maximum in a toad) and may
happen suddenly, or maybe preceded by a gradual sinking interrupted

by a deep breathing itause; (2) the cessation of reflex movements in the

bitten limb, while still persisting for some time in the rest of the body;

the excitements applied below the bitten point ceased almost immedi-

ately to be transmitted to the medulla and to show reflexes. This

alteration maintained itself local for some time, afterwards ])rogressing

toward the periphery along the nerves of the wounded limb. The
general paralysis does not delay long in coming. It is but rarely

accompanied by convulsions. The heart continues to beat for a long-

while (in the toad) but its strength decreases gradually. The blood

revealed nothing notable under the spectroscope; as a matter of course

it had become venous at the suspension of the respiration. The rapid

changes which were observed at the wounded point are noteworthy;

the muscular tissue became livid and inexcitable. Death ensued

generally in half an hour, or less; in a toad it took place in twenty-six

minutes. The heart of a frog continued to beat for many hours after.

The authors then call attention to the interesting similarity between

the above symptoms and those accompanying the poisoning by the

cobra de capello, and Anally state that they have made controlling

experiments with innocuous snakes which did not have such eftect

upon the animals bitten.

In a subsequent resume of this article* the same authors add that

the effects of the bite of the Malpolon are not to be feared by man. "It

seems," they say, " that the bite is only dangerous to reptiles, birds,

and small mammals (mice); young dogs have resisted the poison rather

well."

Similar investigations and experiments were carried out about the

same time, or a little earlier (1882), on an American species in Guana-

juato, Mexico, by Prof. A. Duges, who has published his notes concern-

ing Trimorphodon hiscniatHS,] a snake belonging to a genus representa-

tives of which have been found along our Southern, border. He gives

figures of his dissections, showing the venomous gland with its duct

supplying the grooved posterior fangs with the poison. He records his

experience as follows:

One day as I was admiring the snake I saw liim seize a Cnemidophorus HCxUneatua

[the striped swift, a lizard], at the middle of the body, advancing its jaws so as to

bring the coiner of the month in contact with the body ot the lizard; for several

moments it clieired (a rare occurrence in a snake) its victim without the latter mov-
ing, letting go after having killed it; but at this juncture the saurian was swallowed

* Archives Italiennes de Biologic, v, 1884, pp. 108-109.

tLa Naturaleza, (Mexico), vi, 1884, pp. 145-148.
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by another snake (Ophibolus doUaiits) which was kept in the same cage, thns iire-

venting me from finishing the observation. A few days after, the same Trimorpho-

(lon caiight another Citemidoiihorns by the left arm and chewed it several limes. At
the end of a few minntes the bitten animal died withont convnlsions, without

agitation, as if asleep, a little bloo<l issuing I'rom the wound.

A little later (1885), Mr. Otto Ednmud Eiife* published some observa-

tions, also made in 18S2, on Tarhophis inrax, an opistoglypli snake

inhabiting the countries bordering on the Eastern Mediterranean, and
from his account we quote as follows:

I offered the half grown snake a perfectly healthy Lacerta rivipara, which he at

once commenced to lap with his tongue and then grasped slowly behind the fore legs.

The lizard defended itself as best it could and used its teeth well on the enemy. In

less than a minute the lizard was almost motionless, the jaws were powerless, and
the eyes closed; before the expiration of another half minute the lizard died, and
was then swallowed.

Prof. Leon Vaillant, of the Museum of Natural History, at Paris,

observed the poisonous effect of the bite of another of the opistoglyph

snakes, Tragops prasinusy Wagler, and gives the Ibllowing interesting

account of one of the observations :t

A small living green lizard was presented to the snake by means of a forceps. The
enake seized it across the neck without descending from the shrubbery among which
it used to live, and by the play of the jaws drew it back to the corner of the mouth.

The lizard tossed and bent about, winding its body and tail round the head of the

snake; three minutes later it hangs down inert, only the tail still trembling; after a

similar space of time convulsions of the whole body occur again, twining itself

around the head, then relajtsing Avithout motion, except some spasmodic undulations

of the tail; this lasts for two minutes, and the animal is dead. It will be seen that

this poison must have been tolerably active, as it caused the death of the lizard in

about eight minutes after the puncture by the fangs, which must have taken place

when the lizard reached the angle of the mouth, as the snake made no movement
after that.

It seems quite plain from these observations that we have here to

do with a specific poison. The victims succumbed within a very short

time, and while it is evident that death was not caused by the mechau-
ical injury inflicted by the bite, much less by the shock, there is as

little room for assuming that it was due to the action of bacteria-

infected ordinary saliva.

These experiments have agaiu roused the interest in the morphology
and physiology of -these glands, and two years ago, sixty years after

Duveruoy's work, Mr. F. Niemann published f some investigations

upon this subject. Among other snakes he dissected and described

two species with posterior grooved fiings, and he clearly demonstrates

that, in both, the yellowish gland has already passed the innocuous

stage and become a true poisou gland, though structurally somewhat
intermediate—as are, in fact, the fangs. He found in both species the

yellowish gland well circumscribed and clearly differentiated from the

* Zool. Garten, 1885, p. 45.

tMem. Centen. Soc. Phibmi., 1888, Sc. Nat., p. 44*.

tArchiv f. Naturgeschichte, Lviii, i, 1892, pp. 262-286, pi. xiv.
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'Fig. 1.

DIAGRAMMATIC LATERAL

VIEW OF THE HEAD OF

TRAUOPS.

a Poison gland; b supra-

labial gland.

(After Niemann.)

true supralabial glaud, although both glands are eontaiued in the same

envelope of connective tissue, and he was able to trace the single duct

leading from the yellowish gland to the groove of the posterior elon-

gated fang. One of the species was Tragops prasinns, Wagler (the same

species with which Prof. Vaillaut experimented), and an inhabitant of

the East Indies, the other heiug Lepiodeira anun-

lata, (L.), from tropical America. Fig. 1 is a copy

of Mr. Niemann's schematic representation of the

arrangement in the former. Fig. 2 shows a sec-

tion of the grooved fang near its base, copied from

the same author.

That, these snakes are not entirely harmless,

even to man, is evident from the very recent expe-

rience of Mr. J. J. Quelch, of Georgetown, British

Guiana,* who was bitten on the first finger by a large specimen of the

common red-white-andblack-banded snake, Eryihrolamprns venustlssi-

mus, driving its hinder grooved teeth three times- down into the flesh.

About half an hour after, the linger became much swollen at the place

and distinctly very painful. It was not till about four hours after-

ward that real relief was obtained, though the place

was tender for a much longer time. Another case

was that of the clerk in the Museum, who was bitten

on the finger by a young specimen of the. common
frog snake or Mattipi, Xenodon sererus, whose binder

enlarged teeth were driven deeply into the flesli, with

a result similar to that described in the case of the

other snake.

It will be observed that while the snake by which

Mr. Quelch himself was bitten is a true opistoglyph

with grooved posterior fangs, the. one which caused

a similar result in the clerk, viz, the Xenodon, has

the enlarged posterior teeth solid and not grooved.

I would call attenti(m to the fact, however, that this

identical species is described by Duvernoyt as iiaving the yellowish

gland well differentiated. That the bite of the allied species, Xenodon

rliabdoceplwlus, did apparently have no unpleasant effect on Dr. Strad-

liiigl is not difficult of explanation in view of the fact that occasionally

the bite of even some of the most dangerous snakes has been ineffective,

but enough is said to show that the question is not an unreasonable one:

Is it essential for a truly venomous snake to possess grooved fangs?

As a matter of fact, at the very moment of this sentence going to

press, the (piestion seems answered conclusively in the negative by the

experiments of Phisalix and Bertrand, who have shown that the saliva

Fig. 2.

CROSS SECTION OF

GROOVED FANG OF

TRAGOPS PRASINUS,

NEAR BASE.

Enlarged, a I'oiaon

groove; 6 pulp t-avity.

I .^fter Kiennnn.

)

* Zooloiiist (3), XVII, .January, 1893, pp. 30-31.

t Ann. 8c. Nat., xxx, 1833, pp. 14-15.

X Referred to in Miss C. C. Hopley's, "Snakes, etc." 1882, p. 400.
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of even ordinary solid-toothed harmless snakes contains the same
specific poison which characterizes the dreaded thanatophidia. Fuller

account of their discoveries will be found in the concluding chapter of

this treatise.

However, since the character of the saliva of the harmless snakes

does not seem to play any role in their economy, so far as obtaining

food, or defending themselves against enemies, is concerned, we are

still justified in regarding the opistogl^-phs as a distinctly specialized

group of poisonous snakes, aside from any consideration of their prob

ably more or less close genetic relationship.

Allhoagh thus in the strictest sense poisonous, these comparatively

harmless snakes do not claim the deep interest which snakes, dangerous

to human life, through dread of the mysterious power excite in the pop-

ular mind. No attempt will be made then to treat of their structure

and other peculiarities, in the present connection, beyond remarking that

we have within the confines of the United States the representative of

four genera of opistoglyph snakes, which may easily be referred to

their respective divisions by the following characters:

Synojysis of the Opistogh/pli Snakes occiirrhK/ in the United States.

a' Head but sliji;litly distinct; i)U]»il round; no scale-pits.

/>'. No loreal Tantilla. '

b '. Loreal present Coniophanes. t

a- Head wide, very distinct; pupil vertical ; two scale-pits.

b '. One loreal Lepfodeira. t

b -. Two or more loreals Trimorphodon . ^

THE CORAL SNAKES.

Family Flapid.e.

There has been almost as nuich doubt about the poisonous nature of

the Coral Snakes, Elapidce, as of those mentioned in the preceding chap-

ter, but as there has been enough evidence to show that the bite of

these pretty animals may be fatal even to man, and as they are unde-

niably very nearly related to the deadly cobra, || the scourge of India,

the verdict has decided against them long ago.

There are numerous doubters yet, however. Letters are often received

from Florida asking whethei- the Coral Snake, or Harlequin Snake found

* TantiUa, Baird and Girard, Cat. N. Am. Serp., p. 131 (1853) l=ITomalocranion,

DUMERli,, Prodr. Class. Ophid., p. 94 (18.53)]. Type TautiUa coronata, B. & G.—Four
species, ranging from South Carolina to southern California and south.

t CoHJow/iaxes, Hallowell, Proc. Acad. Phila., 1860 (p. 484\ Type C. fissideus,

GfTNTH. One species from extreme southern corner of Texas.

XLeptodeira, Fitzingek, Syst. Kept., p. 27 (1843). \_Sibon of authors, but not of Fit-

zinger.] Type, Dipsas annulata, Schlkg.—One species from extreme southern corrTer

of Texas.

SS Trimorphodon, Cope, Proc. Acad. Phila., 1861, p. 297. Type, T. lyrophanes, Cope.—
One species from southern Arizona.

II
See plate 19.
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there, is poisonous or not, and the Museum is asked to decide bets

made by persons taking opposite sides on this question.

The cause of this diversity of opinion is usually that the person

defending the character of tlie Harlequin Snake, by quoting cases in

which the bitten persons did not suffer any more injury than if they

had been bitten by an ordinary gartersnake, has mistaken the identity

of the snake and confounded the really poisonous Harlequin Snake, or

Flaps, with one or the other of two or three entirely innocent snakes

which resemble it greatly in color and which inhabit the same locality.

It is a remarkable tact that this curious imitation or "mimicry" of the

gaily colored Elapn by one or more harmless species takes place almost

throughout the range of the former. So close is the resemblance in

some instances that even alleged experts have been deceived.

On the other hand, it appears that some, at least, of the species of

Elaps are of a temperament so gentle that they only use their weapon

in very extreme cases. Prince Max von Wied seems to have been the

first to have raised the question as to the venomous character of two

Brazilian members of the genus {Elaps coraUiiiits and Ekq)s marq/ravii),

for he states* that he used to carry them about his person and that

they never even attempted to bite. The prince can not well be sus-

pected of mistaking the species, f(n^ not only was he an expert herpeto-

logist, but he described and figured them both most accurately and

minutely. Our own well-known Elaps fulvius has a defender of no less

high standing among the students of reptiles, Mr. Holbrook, the South

Carolinian author of the monumental "North American Herpetology,"

printed in five sumptuous quarto volumes, who statest that the indi-

viduals he ha<l seen had been of a very mild character, and could not

be induced to bite under any provocation whatever. "Indeed," he

remarks, "although possessed of poisonous fangs, they are universally

regarded as innocent snakes, and are constantly handled with impunity,

never to my knowledge having injured any one."|

The "instruments of destruction" (which he refers to in the same

paragraph) are the hollow fangs, fastened, one on each side of the upper

jaw, to the anterior end of the maxillary bone. It will be seen that this

is an arrangement exactly the reverse of what obtains in the opistoglyph

snakes of the previous chapter, hence the genus Elaps and its allies

are known as proieroglyphs.^ The fang being at the front of the mouth

makes it much more effective as a weapon—in the opistoglyphs it can

even hardly be regarded as such—aLd in it will be shown that the

little beauty is fully capable of using it when required.

The following case is a celebrated one, and in many respects highly

* Beitr. Naturg. Brasil, i, p. 402 (1825).

t N. Am. Herpet., iii, 2 ed., pp. 49-52 (1842).

} LeConte's statement to the same effect (Southern Med. Surg. Jonni., ix, 1853,

J). 652) is scarcely more than a copy of Holbrook's.

(ji From the Greek nfiunpug (proteros), anterior: j/ro?/ (glyphe), a groove.
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instructive. For lull details the reader is referred to the report upon

it pubisljed by Mr. Frederick W, True* after the occurreuce. A brief

account is, bowever, inserted here.

The victim was Mr. Zeno Sbindler, an employee of the U. S. National

Museuui, aud tbe ofteuder a medium-sized Ulaps fulvins, received

from Mr. James Bell, of Gainesville, Fla.

On June 1, 1882, between 2 and 3 o'clock in the afternoon, prepara-

tory to making the color sketch from the live snake which should serve

for a guide m paiuting the plaster cast to be made from it, Mr. Shin-

dler attempted to transfer the suake from the terrarium to a glass jar^

holding it tightly by the neck. At the moment he let go, the snake's

tail touched the bottom of the jar, and before he had time to remove
his hand the snake fastened its fangs in his left index finger. The
snake did not strike like the rattlesnake, but bit hard closing the lower

jaw upon the finger, and held on so firmly that it had to be wrenched
off, by which operation one of the fangs was broken off in the wound.
The first symptoms, which appeared immediately after the bite,

according to Mr. True, consisted of violent pain at the wound. The
symptoms continued without material change to 4:30 p. m. At that

hour the first symptoms of drowsiness or unconsciousness made their

appearance, and remained until the morning of the third day.

At 7:30 p. ni. on the day of the bite Mr. Shindler felt so ill that he

deemed it prudent to call upon his physician, Dr. L. M. Taylor, of

Washington, whose treatment is given in full in Mr. True's report.

In three days after treatment the patient felt in good health again.

About two months after the event, however, jiain set in once more at

the bitten finger, extending to the knuckles; and after a few days an
ulcer made its appearance above the latter.

Mr. Shindler's troubles were not yet over, and as the periodical

recurrence of the symptoms have been very marked, I shall bring it

down to date (December, 1894 1).

Mr. Shindler tells me that every summer, a few days before June 2,

the day he was bitten, the wounded finger commences to pain, mostly

at night. A sore is formed and soon breaks open, aud as a result the

nail invariably comes off. The attack lasts for about two weeks.

Two years ago, liowever, and ten years after the accident, the recur-

rence was prevented by a remedy commonly used in Brazil against

suake bite, and brought to Mr. Shindler from that country by his friend,

Dr. A. de Bausset. The remedy consists of the leaves and stem of a

vine {2Iica)tia guaclin) an infusion of which was taken internally imme-
diately before the expected recurrence of the symptoms, with the result

that, although the pains arrived on time, no eruption took place. His
experience in 1893 and 1894 was similar.

* American Naturalist, xvii, January, 1883, pp. 26-31.

t Dr.Yarrow lias already reported tbe ease up to 1886 (Medical News, L, 1887, p. 624).

H. Mis. 184, pt. 2 23
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Mr, True, in the same article, also published letters froiu two Texan

physicians reporting three cases of bites by Coral Snakes, two of which

ended fatally, the tirst ones on record, I believe.*

Dr. Thomas Kearney, of San Antonio, relates one case, as follows:

The foUowiug case of a bite of a Coral Snake, followed by death, occurred near

Corpus Christi, Texas, during the last year of the '• late unpleasantness." An infant

child of Mr. Alexander Stringer was playing in the yard, and being attracted by the

bright colors of a coral snake, grasped it near the middle. The screams of the child

brought its parents to its relief, but too late; the snake had done its work. The

child lingered in great agony until the following nujrningand died, as above stated.

The snake, as described to me, was about 18 inches long.

The other cases were reported by Dr. J. Hertt", also of San Antonio,

who wrote that one of the bitten men died in twenty-four honrs, while

the other one recovered after an almost fatal prostration of thirty-six

hours' duration

:

Thcffatal case I know of came under my observation a few minutes before death

occurred under the symptoms of paralysis of toe heart. The second case was

brought soon enough for me to try stimulants—whisky, hypodermic injections of

ammonia, and fomentations of digitalis leaves over the region of the kidneys. The

man, a strong young Scotchman, recovered in three days, and felt only a feeling of

tingling in his extremities for some time after. * * * Both men kept the snakes

as pets, and the last one usedtojiut his linger in the animal's mouth very often to

show how tame he was. One day he put it in a little deeper than usual, and while

trying to extricate it the teeth bit him.

It would, however, seem that death from the bite of this snake is not

so very uncommon, for Mr. Frederick A. Lucas informs me that a

brother of Mr. S. A. Eobinson, of Orlando, Fla., has told him that he

knows of three fatal cases. I may also refer to the cases recently

reported by Dr. Einar Lcennberg in the Proceedings of the F. S.

National Museum (vol. xviii, 1S94, p. 334).

That great authority on snake poison, Dr. S. Weir Mitchell, of Phila-

delphia, nevertheless asserted! as late as 1889 that " the beautiful Coral

Snake, the little Ela^j.s of Florida," is "too small with us to be danger-

ous to man." Dr. Paul B. Barringer, of the University of Virginia, in a

well written account of '-The Venomous Reptiles of the United States,"

read before the Southern Surgical and Gynecological Association, Nov-

vember 1-, 1891, | strongly ])r()tests against this and quotes a case,

reported by Mr. Charles E. Coe, § of a workman at Oakland, Orange
County, Fla., who died from the effects of a bite. About half an hour

after being bitten pains came on in his hand and arm, followed by

drowsiness and a dull pain in the head. A doctor was called, but the

man died eighteen hours after receiving the bite.

* Harlan, however, states that the Harlequin Snake "may be fatally mistaken for

the scarlet snake." (Med. and Phys. Researches, 1835, p. 127.)

t Century Magazine, xxxviii, August, 1889, p. 505.

i Venomous Rei)tiles of the United States, p. 3.

§ Scientific American, i.xiv, June 27, 1891, p. 101.
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In view of these facts before us it will no louger answer to applj' such

adjectives as " harmless"* or " innocuous to man ''
t to a snake of which

it is positively known that its bile is dangerous. It is granted that

Flaps is comparatively rare; that it is retiring in its habits, mostly

living under ground, and that it has a very gentle and amiable tem-

jjerameut. When it does bite, however, its bite is as venomous as that

of a rattlesnake or moccasin of the same size, and even more so. It is

probably quite true that the snake, in all the cases referred to above,

was handled roughly and provoked beyond endurance; but it is also

true that it would not, in most cases, have had an opportunity to do the

mischief, if it had not eujoyed such an excellent reputation.

It has been repeatedly asserted that the mouth of the Elaps is so

small that it can not bite as well as the other poisonous snakes. This,

however, is somewhat of a mistake. Externally and superficially the

head of the Elaps appears very short and narrow, and the opening of

the gape of but slight capacity. An examination of the skeleton, how-

ever, shows the skull to be comparatively large and rather elongate,

especially the cranial part, which occupies fuUy two-thirds of the total

length of the head. The articulation of the lower jaw, which is cor-

respondingly lengthened, is consequently far enough back to permit, by
means of the elasticity of the ligaments, the opening of the mouth quite

out of proportion to the external asi)ect of the snake.

That this capacity is not a theoretical one is shown by the fact that

an Flaps fuli^ius has been found which contained a well preserved

whip snake, of the same length as the Elaps^ besides the half digested

remains of a garter snake. The body of the Elaps was so distended

that the scales, instead of overlapping, were separated from each other

by considerable spaces of skin. \

The good reputation of the Elaps in combination, on the one hand,

with the apparent insignificance of the wound and the lack of alarming-

local symptoms, on the other with the great similarity it bears to really

harmless snakes, makes its bite more fatal in proportion to the number
of reported cases than any other snake in the country. The w ounded
person usually does not know his danger, and does not take the i^roper

measures against a puncture which on the surface looks so innocent;

and as the action of the specific venom of the Elaps is both quick and
violent when admitted into the circulation of the blood, the remedies
when finally applied cau do but little good.

^Morphologically the Elaps is not distantly related to the cobra of

India, § that is, they agree closer in external and internal structure than
either of them does with the typical harmless snakes on the one hand,
or with the vipers on the other.

* Jordan. Manual Vertebr. Auim., 5th otl., 1888, p. 198.

t Cope, Proc. U. S. Nat. Mus., xiv, p. 680 (1892).

t Matthes. Denkschr. Natnrw. Ges. Isi.s, 1860, p. 58.

^ For an illustration of this, the most terrible of all the death-serpents, se(! pi. 18.
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That their venom also is more nearly the same than is that of the

cobras and the rattlesnakes there can be no doubt. As will be shown
later on, the poison of these last-mentioned snakes has been investi-

gated and found to be considerably different, and although no examin-

ation of the chemical composition of the Flaps poison has been made
as yet, as far as I know, the similarity in the symptoms shows that the

venom of the cobra and the Coral Snake are very much alike.

In Mr. Shiiidler's case the doctor's report does not mention any local

symptoms beyond the swelling of the finger, and Mr. Shindler informs

me that there was no discoloration, as in the case of rattlesnake bites,

beyond the reddening near the wound. The absence of special men-

tion of violent local changes in the other cases is indication enough

that none took place, while Dr. Herif expressly states that "different

from our common poisonous snakes, the bitten part would neither swell

nor become discolored," nor could anything be observed on the wound,

except the small impression caused by the teeth of the serpent. But
this absence of local efiect is just one of the essential characteristics of

the cobra poison as contrasted with that of the rattlesnake.

I have alluded to the extraordinary similarity between the Flaps

and several perfectly harmless snakes inhabiting the same region, and

it is quite probable that the innocent nature of the latter is in a great

measure responsible for the former's good reputation, just as reversely

several of the harmless snakes have received bad names on account of

their external similarity to the venomous moccasin or copperhead.

It will therefore not be amiss to institute a comi>arison between the

coral snakes and their imitators,* in order to furnish a means of readily

distinguishing the venomous and dangerous reptiles from the innocuous

ones.

With the dead specimens in hand tlie correct identification is not

difticnlt. I7i the first place, the Flaps is provided with permanently

erect, perforated fangs, that is, there is found at the front end of each

upper jawbone one solitary curved tooth, which has a channel running

through its wenter and a groove on its anterior surface, and which is

not followed by any other teeth f ©w the upper jawbone, while the

other snakes with which it can be confounded have no such perforated

fang but instead a series of smaller solid teeth on the entire length of

the bone in ([uestien (tigs. 3 and 4). Ilunning the j)oint of a pin or a

penknife along the bone just inside the upper lip will soon disclose

tte presence or absence of these teet-li. There are several other minor

points of structure and proportion which serve to distinguish the Flaps.

*It seems as if the harmless snakes are the imitators, and not rive versa, because

the peculiar coloration of the various species o£ Elaj)s is more or less the same every-

where, while the harmless snakes resembling them belong to many different genera,

in some of which there occur species of widely different color awd pattern.

t Except, of course, the reserve iaugs, likewise grooved.
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Thus it Las very small eyes, smaller than the shields between which
the nostrils are placed, while in the inocuous snakes the eyes are con-
siderably larger. The snout of the Elaps is short, blunt, and rounded,
while in the others it is elongate, conical, more or less pointed. More-
over, in the former the frontal shield is small, less than one-half the
size of one of the parietals, the latter much more than one-half.

Fig. 3.

PROFILE VIEW OF SKULL OF ELAPS.

(After Jan.)

Fig. 4.

PROFILE OF SKULL OF LAIIPROPELTIS
(After Jan.)

Fig. 5.

COLOR PATTERN OF ELAPS.

(After Jan. i

With the live animals, free or captive, these characteristics are often
difficult of application. In such cases it is necessary to rely upon dif-

ferences in the color pattern as a means of identification.

There are in the United States only two well-defined species of EIa2)s.

The characteristic coloration of these consists of a series of transverse
rings of black, vermilion,

and yellow. This pattern is

repeated in several species

and subspecies of the genus

Lamirropeltia (or OpMboJus),

known as "Scarlet King-

snake," L. doliatus; "Eed
king snake," L. coccineus; "Kinged Khig-snake," L. annulatus;

"Arizona king snake," L. pyrrliomelas, etc., as well as "Osceola's

Snake," Osceola eJapsoideu; the "Scarlet Snake," Cemophora coccine,

and to a less extent in "Le Conte's Snake," Rhinocheilus lecontei, all or

some of which inhabit the same region as one or the other species of

Elaps. In all of these red,

?^-l^'^"' '^"^-W" "'^^°*»s*.
black, and yellowish is

" ' '

arranged in more or less

perfect transverse rings.

Le Conte\s Snake is less

characteristic and like the
Cemophora^ easily told apart by having the entire under surface whitish,
while in the others, including the Elaps, the red and black is more or
less continued across the belly. There is one fundamental difference
in the arrangement seen in the species of Elaps within our boundary
and that in Lampropeltis, Osceola^ and Cemophora, which is that in
our Elaj)es that black rings are uorderd on each side by a yellowish
ring (fig. 5) while in the others the yellow rings are bordered on each
side by a black ring (fig. (»).

Fig. 6.

COLOR PATTERN OF LA.MPROPELTI.'^

(Alter Jan '
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The difference is well showu in the accompanying figures, which also

bring out several of the structural characters referred to above.*

A formal though condensed account of the natural history of the

Elupidic occurring within the United States is here presented.

Genus ELAP8, t Schneider.

Thk CoiiAi, Snakes.

ISOl.—Elaps. Schneider, Hist. Ami>hib., ii (p. 2S9).— rii'NTHER, Proc Zool-

Soc, Loud., 185y, p. 84.

Postfrontal bone wanting; internasal plate not reaching labials; two
nasals; no loreal: subcaudal shields (urostoges) divided; eyes very

small, pupil a sliort vertical ellipsoid.

The snakes of this genus are cyhndrical, rather elongate, but with

short tail, and characterized by bright colors of red, black, and often

yellow, forming rings. In many of the exotic species the black rings

are arranged in threes, while in the North American species those of

the body are equidistant. The scales are smooth and iridescent.

The exact number of species can not be given at present on account of

the uncertainty of the status of many of the described forms, but at

least twenty inhabit the New World, of which only two occur north of

Mexico.

While the poison apparatus of the rattlesnakes and their nearest

relations has been studied very minutely, that of the genus Elaps has

been sadly neglected, as has been, in fact, its entire anatomy. Drs.

Matthes and Voigthender have given short and superficial accounts

of Elaps fulvhis^ from which t I make a few abstracts: The functional

fang in Elaps fulvius is followed by reserve fangs of the same struc-

ture as the functional one, but successively smaller. The functional

fang is solidly united to the maxillary bone, being directed backward
at a permanent angle of about 45° with the latter. Although com-

paratively smaller than the fangs in the crotalid snakes, that of Elaps

is large enough to distinguish it at the first glance as different from

the solid teeth of the palate and of the lower jaws. In front, at the

base of the fang, the opening of the canal is distincly visible, and on
the convex, or anterior, surface of the fang a shallow groove. The
terminal slit, being the lower opening of the canal, is situated slightly

on the outer side of the fang.

As already stated there are found in the United States only two well

defined species of Elaps, but these are so sharply defined that they may
be told apart at a glance, by the following characters:

* The brilliant colors of all these snakes fade soon in alcohol ; the red becomes gray-

ish or li<;jht brownish ; the yellow grows pale, often quite white j and the deep blact;,

often bluish, turns a dull brown.

t From i?iaxp (elaps), a Greek name for a snake.

t Deukschr. Naturw. Gesell. Isis, 1860, pp. .'"iL'-nP, and j). (U.
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Harlequin Snake,-Elaps fulvius.
From Baird, Rep. Mex. Bound. Surv
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Sjjiwps'x of species of Elapn occurrhig in flw I^iiilrd states.

a' Snout and frontal black, parietals yellow, followed Ity a broad black ring.

J'Jl((lJS fiih'iiis.

a^ Snout, frontal, aud'parietals black, followed by a yellow ring and this by a broad

red oue EUips curi/janthiis.

There are, besides, several important characters derived from struct-

ural and proportional differences, uotablj' in tlie size of tlie frontal

and the interuasal shields.

Asa rule E. faliuns differs from E. enri/xanthus in having the second

row of temporals consisting of only one shield against two in latter;

but this character is by no means constant.

The Harlkquix Snake.

Flaps fiilrins, * (I^iuuteus).

Plate 1.

1766.

—

Coluber fill rius, Linn^.us, Syst. Nat., 12 ed., I, p. 381.

—

Daudin, Hist. Nat.

Rept., VII, p. 300 (1K03).—Say, Sillim. Am. Jouru. Sc, i, 1819, p. 262.—
EIups fidriiis Fitzinger, Neue Class. Rept., p. 61 (1826).

—

Holbhook,
N. Am. Herpet., 1 ed., ii, p. 87(1838);— 2ed., in, p. 49 (1812).—DeKay,
Zool. N. Y., Ill, p. 5S (1812).—GiRARD, in Paird and Girard, Cat. N.

Am. Serpents, p. 21 (1853).

—

Lk Coxte, South. Med. Surg. Journ., ix,

1853, pp. 651, 6.52.

—

Dumeril and Bibron, Erpet. Gen., vii, ii, p. 1215

(1854).—GiiNTHER, Cat. Coliib. Snakes Pr. Mas., p. 235 (1858).—Cope,
Proc. Phila. Acad., 18.59. p. 344 (I860).—Cope, Pull. U. S. Nat. Mus.,No.

17, p. 24 (1880).—Cope, Proc. U. S. Nat. Mus., xii, 1888, p. 398 (1889).

—Jan, Prodr. Icon. Ophid., p. 6 (1859).—Jan, Elenco Sist. Olid., p. 113

(1863).

—

Mattiie.s, Denkschr. Naturw. Ges. Isis, 1860, p. 52.—Voigt-
lander, Denkschr. Naturw. Ges. Isis, 1860 p. 64.

—

Smith, Rep. Geol.

Surv. Ohio, iv, p. 676 (1882).—Garman, N. Am. Ophid., pp. 105, 168

(1883).—Garman, Bull. Essex Inst., xxiv, p. 5 (1892).—True, Amer.
Naturalist, xvii, 1883, p. 27.—True, in Hammond's Sou h Carolina, p.

235 (1883).—Yarrow, in Buck's Ref. Handb. Med. Sc, vi, p. 166 (1888).

—Jordan, Man. Vert. North. U. S.,5ed., p. 198 (1S88).—Ferreira.
Jorn. Acad. Sc. Lisbon (2) ii, Sept. 1891 (p. 91).—Barringer, Yen.
Rept. U. S., p. 2 (1891).—Bn-LER, Journ. Cincinnati Soc. Nat. Hist.,

1892, p. 178.—Hay, Batr. and Rept. Indiana, p. 121 (1893).— Vipera fuhia,
Harlan, Journ. Phila. Acad., v, ii, 1827. p. 364.—Harlan, Med. Phys.
Researches, p. 127 (1835).

1802.—Coluber fiilrus, Shaw, Gen. Zool., iii, i, p. 469.—Latreille, Hist. Nat.

Rept., IV, p. 140 (\802).—EIapsfiiInis, Hoy, Smiths. Rep., 1864, p. 433.—
GuNTHER, Proc. Zool. Soc. Lond., 18.59, p. 85.—Bigney, Proc. Md. Ac.

Sc, 1891, p. 151 (1892).

1825.

—

Coluber fuJvias, var. ^H), Harlan, Journ. Phila. Acad., v, i, p. 155.—Har-
lan, Med. Phys. Res., p. 180 (1835).

1853.

—

Flaps tenere, Girard, in Baird and Girard, Cat. N. Am. Serpents, pp. 2?,

156. —Matthes, Denkschr. Naturw. Ges. Isis, 1860, p. .52.—Garman,
Bull. Essex. Inst., xxiv, ]>. 5 (1892).

1853.

—

Flaps tristis, Girard, in Baird and Girard, Cat. N. Am. Serpents, p. 23.

—

Matthes, Denkschr. Naturw. Ges. Isis, 1860, p. 52.—Yarrow, Bull.

U. S. Nat. Mus., No. 24, p. 82 (1883).

* From the Latin falvias, for fulous, tawny; misnamed from the the color of an
alcoholic specimen.
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1859.

—

Flaps tenrr, Bairu, U. S. Mex. liouud. Siirv., ii, Kept., p. 15.

—

Guntheb,
Proc. Zool. Soc. Lontl., 1859, p. 86.

1875.

—

Elaps fulv'ms, subspecies /wZyJHs, Cope, Bull. U. S. Nat. Mas.. Xo. 1, p. 34.

1875.

—

/s7(/2>s/h/c(«8, subspecies toicr, Cope, Bull. U.S. Nat. Mus., No. 1, \t. 34.

imd.—Flaps fulvhis fuhnus, Yarrow, Bull. U. S. Nat. Mus., No. 24, p. 81.

lS83.—Fht2>sfulriuii tener, Yarrow, Bull. U, S. Nat. Mus.. No. 24, p. 81.

1883.

—

Flaps ftilviitii, var. tener, Garmax, N. Am. Ophid., p. 169.

Figures. Auduhox, Birds, i (pi. xliv).—Holbrook, N. Am. Herpet., 1 ed., ii,

pi. XVIII (1838); 2 ed., in, pi. x (1812).—Baird, U. S. Mex. Bouud. Surv.,

Ji, Rept., pi. VII ; tig. 1 (1859).—Baird, Pac. R. R. Rept., x, pi. xxv, fig. 15

(1859).

—

Matthes, Deukscb. Ges. Isis., 1860, pi. — , figs. 1-5.

—

Jan, Iconogr.

Opbid., livr. 42, pi. ii, fig. 2(1872).

—

Bocourt, Miss. Scieutif. Mexiqae, Rept.,

livr. 4, pi. xxiii (1874).—Garman, N. Am. Ophid., pi. viii, tig. 3 (1883).—

Yarrow, in Buck's Ret. Haiidb. Med. 8c., vi, p. 167, tig.—(1888).

Description *—The red may be considered as the ground color of the

body, though the black rings occui)y nearly as much space above as

the red, so as to give the general appearance of succession of red and
black rings. The yellow is intermediate. The anterior part of the

head from the posterior point of the vertical plate [frontal] embracing

the orbits is black, as is also the tip of the lower jaw. A yellow ring-

passes across the occipital [parietal] re-

gion down to the inferior surface of the

head, embracing the space between the

I)osterior rim of the eye and the angle of

the mouth. Then comes a black ring,

covering 8 dorsal scales, margined poste-

riorly with yellow. From this region to

the origin of the tail, the black and red

rings from 14 to 11> in number each, alter-

nate, being separated from each other by
a narrow band of yellow. The black rings cover 7 entire scales, and 2

halves; the intermediate red space 5 entire scales and 2 halves, and the

yellow either 1 and 2 half scales or 2 halves only. Some red spaces may
occasionally cover 11 and 10 scales. The tail.is alternately black and yel-

low ; the first caudal ring is black and embraces 10 scales ; the second is

yellow and covers 3 scales. Two black and 2 yellow succeed and cover

the same ground. The tip of the tail is black on 5 scales. The tip may be
either black or yellow, for according to the size there are either 3 or 4

black rings. Underneath the colors are the same but dull : occasionally

one or more black rings may not surround the body. The reddish

spaces are irregularly blotched with deep black as also sometimes on the

upper surface.

Number of ventrals [gastrosteges], 202-237 ; of sub-caudals [uro-

stegesj, 25-4.5.

Variation.—The ty])ical form of EJaps fulvius occupies the south-

eastern States, including Florida. Further west there is a slight

*By C. Girard iu Baird and Girard's Catalogue of North American Re])tiles in the
Museum of the Smitlisouiau lu.stitutiuii. I'art i.—Seri)euts, 1853, ji, 21.

Fig.s.

HEAD OF ELAPS FULVIUS.

Shown from top and side.

(From Buir.i.)
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tendency toward iucreasing the number of ventral sliields (gastrosteges),

narrower frontal and parietals, widening of the yellow rings, and
greater size of black spots in the red rings. Individuals showing these

characters well developed have been called Elaps tencre, or Elaps fulvius

tenere, but there does not occur in any locality a sufficient percentage of

individuals typical of the form to make it profitable to recognize a

subspecies.

The status of some Florida specimens differing considerably in

pattern from normally colored U. fulvius has not been satisfactorily

settled as yet. They are stated not to differ at all in structure or

proportions. Only a few specimens seems to have been collected—

I

have myself only seen one—and that in a locality in which the normal

form also occurs. More material is highly desirable. Prof. Cope calls

them JElajJS distans. The chief difference from typical E. fulvius con-

sists in the greater width of the red rings, which are not spotted with

black, and the consequent narrowing of the black rings to 2 or 3 scales.

Geograjyhical distribution.—I do not know how reliable the informa-

tion was, upon which Holbrook states that the range of this species

may "be said to begin in North Carolina and southern Virginia," for I

am not aware of any definite record of specimens taken in those States,

though it may well occur there, as we have quite a luimber of records

and specimens from South Carolina even as far north and back in the

country as Society Hill and Columbia. It extends over Georgia and
the entire State of Florida. From Alabama, Mississippi, and Louis-

iana there are numerous records. The Bead Snake evidently follows the

Mississippi River up a considerable distance notwithstanding the mea-
gerness of details known, and notwithstanding the fact that the vigi-

lant observers in St. Louis, among them Mr. Julius Hurter, have failed

to find it. It even ascends the Missouri River, as Dr. Hoy obtained it

near that river in about 39° latitude. How much reliance can be placed

upon the identity of the specimen which Holbrook quotes as in the

possession of Prof. Green, of Philadelphia, and said to have been

brought by Lewis and Clarke from the " Upper Missouri," I do not

know, but almost certainly there is some mistake. Recently two spec-

imens liave been captured in southeastern Indiana and southwestern

Ohio under circumstances which make it appear probable that the

species occurs along the Ohio River (Hay, Batr. Rept. Indiana, p. 122;

Butler, Journ. Cincinn. Soc. Nat. Hist., 1892, p. ITS). lu the southern

part of Texas this snake is found in all suitable localities, ascending a

considerable distance into the interior along the great river valleys.

Thus along the Rio Grande it extends up to the mouth of the Pecos,

even ascending the latter, as Capt. John Pope's siiecimens were col-

lected certainly not farther south than the tliirty-first parallel. In

southern Texas, moreover, it reaches a higher altitude than farther

east, viz, over 1,000 feet, while none of the records of the eastern local-

ities show it to reach e^•en an altitude of 500 feet.
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Eahits.—Comparatively little is kuowii of the habits of this beautiful

sualve, which like its harmless mimickers is often known as the bead

snake, beyond the paragraph by Holbrook (op. cit. p. 50) repeated

by most writers on the subject since his days, viz, that it is found

livin*;- under ground in the sweet jwtato flelds, and is frequently dug
np by the laborers when harvesting.

The food of the Harlequin Snake seems to consist chiefly of other

snakes and reptiles. I have already referred to a specimen which had

swallowed a Bascan'wn as long as itself before it had fully digested a

garter snake. Dr. Matthes (op. cit., p. 58) opened three more Elapes

with the following result: Xo. 1 contained a half-grown Enmeces fas-

cidtus; Xo. 2 had in its stomach a small snake, remnants of a lizard and

a few beetles, the latter possibly the contents of the lizard's stomach;

No. 3 also contained a small snake besides remains of a small rodent.

Dr. O. P. Hay (Batr. and Kept. Indiana, 1S03, p. IL'L') reports having

found a Storer's snake, 13^ inches long, in a Florida EUipn, "21 inches

long.

Xothing at all seems to be known of the breeding habits of our

harlequin snakes.

This group offers a i^romising field for study by persons luiving the

opportunity to observe these snakes alive.

TiiK SoxoRAX Coral, GxAKK.

Elaps eiiri/xaiifhus, * Kennicott.

Plat.; 2. t

1860.

—

Elaj)fieuyyjr<inthi(fi, Kenxicott, Proc. Pbila. Acad., 1860, p. .337.

—

Cope, Proc.

Pliila. Aca.l., 1861. p. 296.—Cope, Proc. Phila. Aca.l., 1866 (p. 307).—Cope,

Bull. U. S. Nat. Miis. No. 1, ]). 34 (1875).—Cope, Bull. U. S. Nat. Mus. No.

32, p. 86 (1887).—Cope, Proc. U.S.Nat. Mus.. xiv, 1892, p. 681 (1893).—

Coi'ES, Wheeler's Surv. W. 100 Mer., v, ji. 611 (1875).

—

Streets, Bull. U.

S. Nat. Mus. No. 7, p. 40 (1877).—Yarrow, Bull. U. S. Nat. Mus. No. 24,

p. 82 (1883).—Garmax, Rept. Batr., N. Am., Opbid., pp. 107, 169 (1883).—

Cragin, Bull. Washburn Laborat., 1, 1884. p. 8.

Figurefi. None.

Description

4

—Body rather stout, but less so than E./idviiis. Dorsal

scales large; plates of the head small, except the rostral, which is very

large and extends upward between the prefrontals [internasals]. Pre-

frontals [iuternasals] elongated laterally, more so than in E. tener.

Postfrontals [prefrontals] small, elongated laterally: vertical [frontal]

very small and narrow, subhexagonal, pointed anteriorly, elongated

and tapering i)osteriorly ; it enters but slightly between theoccipitals.

Occipitals [parietals] small, subtriangular, the anterior edge square,

*From the Greek ftyu'f (eurus) broad; ^ar&oc (xanthus), yellow.

t The figure cited is a half-tone rei)roduction of a colored drawing, hence the

yellow interspaces are entirely too dark ; it should l>e carefully i-oni])ared with the

description.

t Original description by Kennicott, Pror. I'liila. Acad., 1S60, ]>. 3.37.
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very slightly notched for the vertical [frontal]. Seven labials above;

posterior very small.

The fore part of the head is black, but the black, instead of jDassing

forward from the anterior part of the occipitals [parietals] to near the

eye, and there leaviug the three posterior labials yellow as in E.fulvius

and E. tener, involves nearly the whole of the occipitals [parietals], and
passes backward entirely behind tbe angle of the mouth and involves

the whole of the lower jaw to behind the posterior labial, leaving
a broad emargination in the black on the occiput, in the bottom of

which emargination are seen the white posterior tips of the occipitals

[parietals].

Behind this is a creamy-white ring (probably yellow in life), which is

situated more posteriorly than in U./nlriio-;, and involves only the pos-

terior tip of the occipitals [parietals] and none of the labials. Xext
behind this white ring, instead of a black ring, as in the other species,

is a broad light brick-red one involving eleven scales. A creamy-white
ring three and a half scales wide separates this first red ring from a
black one eight scales in width. Behind this are alternate immaculate
black and red rings, seven or eight scales wide, and separated by white
rings three to three and a half scales in width. There are eleven black
and eleven red rings on the body, separated by twice as many white
ones. The tail is ringed with black and white without any red. All
the rings run entirely around the body of the same color and are wholly
without spots above or below,

Number of ventrals (gastrosteges), 215-241; of subcaudals (uro-

steges), 21-29,

Geoyraphical distribution.—This species is yet so little known that its

disti'ibution can only be mapped out in a preliminary manner. It

belongs to the '• Lower Souoran '' jtrovince, but seems restricted to the
regions east of the great Colorado Eiver and west of the Continental
Divide. It has been found as far north as Fort Whipple and at various

places in southern Arizona, extending south into Mexico at least as far

south as Batopilas, in the State of Chihuahua, in the interior, and to

Guaymas, Sonora, on the Gulf of California.

In Arizona it reaches an altitude above the sea of at least 5,000 feet.

Habits.—Absolutely unknown.

THE PIT VIPERS.

Fniuily Crotalid^e.

''PitYiper" is a "book name" meant to include the Eattlesnakes,
Moccasins, Copperheads, etc., but unlike many others it is a most excel-

lent one, for not only does it indicate the relationship of these snakes
to the true vipers, but it also contains a reference to the remarkable
character which at once distinguishes them both from the vipers and
fi^om all other snakes as well.
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The uaine refers to the deep pit or liole found in the Rattlesnakes

and their nearest relations on tlie side of the face between the nostril

and the eye, and well shown in fig 0. This cavity sinks deep into the

maxillary bone and represents a "blind" sacliued with epidermis and

is not connected with any of the other cavities or organs in the head

by any inside opening or canal. There is nothing similar to be found

in any known reptiles outside of this family, if we except the labial

l)its in the pythons and boas, nor is there in any other class of animals.

When the earlier zoologists came to examine this peculiar structure

they, of course, tried to comj^are and identify it with other organs

already known, some hinting at the closed nostrils of the fishes, Avhile

others pointed out its similarity, in position at least, to the so-called

^' tear-sacs '' of the deer. It was even suggested that in view of the close

approximation of the pit to the poison apparatus it might have for

object the admission of air to act in some unknown way upon the secre-

tion of the venom glands, thus rendering the poison more powerful.

HEAD UF CKOIALUS, KKOM SIDK.

i Int'ralabials ; Jloreal; Z' lower loieal; Z- upper loreal; w nasal; /(' anterior uasal; 9i' posterior nasal;

^j preoe.iilar; r rostral; s snpralabials; s' 1st 8upralal)ial ; 5^2(1 supralaUial. etc. ; .w snpraociilar

It was plain, however, even to those who proposed these ex])lanations,

that they were not the true solution of the question, and most authors

were satisfied with a reference to the pits as "mysterious."

In the meantime naturalists have become compelled to assume the

existence of a "sixth sense*' in various animals, for which they had

discovered special sense organs, such as, the lateral line in fishes.

It was (piite natural, then, that Prof. Leydig should come to the con-

clusion that the pit of the CrotalUUv is the organ of a sixth sense, when
upon a microscopic examination of the pit's lining he found it supplied

with a thick nerve, ending in a way the only analogue of which is found

in the retina of the eye or the labyrinth of the ear.

Leydig's material was in some resi)ects defective, for he had only

specimens preserved in alcohol, and in his valuable memoir* ou the sub-

ject twenty-five years ago he distinctly encouraged the Xorth American
naturalists to take the matter up and continue his investigations on fresh

specimens, but, as far as 1 know, nobody has as yet done so. It may
therefore not be out of place to give a brief synopsis of his observations.

*Nova Acta Acad. Caes. Leopold. Nat. Curios., xxxiv, 1868, No. 5, pp. 89-96, pL
iv, figs. 28-32.
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The external layer of the liuiiig of the i)it Leydig foiiud to be a coii-

tinuatiou of the outer skin, Avhich, however, upon entering the cavity

becomes thin and considerably modiiied. The granular tubercles grad-

ually disappear toward the bottom, and the surface is found to be com-

posed of large angular epidermis plates containing nuclei (fig. 10).

Underneath this he found a layer of connective tissue, in which the fine

ramifications of the thick nerve supplying the pit are lost in a granular

substance which under high power reveals itself as containing numerous

true, rounded, but pale nuclei. The granular substance he found

arranged around the nuclei in such a way as to form groups or islands

of various forms and sizes separated by light narrow spaces. These

structures can only be regarded as terminal ganglions, and it does not

seem doubtful that we have here to do with a true sense organ.

v-s

V,
'//tii
/;•/

f( /-,'

^

Fig. lU.

PIECE OF SURFACE OF EPIDERMIS LIXINCi THE I'lT.

Greatly enlarged, a Smooth, tliiu portion from the pit pi'oper; h tubercular )iiirti(in at the edge.

( After Leydig.

)

Wherein this " sixth sense" consists we do not know, nor do we know
of anything in the habits of these snakes which would indicate its

nature, or to what use the animal puts the organ. Future research

may reveal it, th(mgh ])erhaps man will never fully comprehend the

nature of a sense which he himself does not possess.

The "loreaF' pit, so called because of its location in that portiou of

the snake's face in herpetological terminology known as the "lores,"

being a character exclusively ])ertaiuing to the Crotalid snakes, its pres-

ence in any of our North American snakes at once designates it as a

dangerously poisonous snake. It is an unfailing character of our native

"death vipers," Mith the exception of the Ehq)s, which I have already

characterized.

Another unfailing character is, of course, the j)reseuce of long curved

fangs in the anterior portion in the upper jaw. Since an account of our

poisonous snakes would manifestly be incomplete were I to omit a

description of the i^oison apparatus, a brief outline of its structure is

here presented.

I stated above that Elaps has two permanently erect and perfo-

rated fangs in the anterior portion of the upper jaw. In the Pit Vipers
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there are similar fangs, but much larger, and difiering from those of

the Ehip^ by being folded up toward the palate, somewhat like the

blades of a jackknife when not in use. This must not be understood

to mean that the fangs themselves are movable; on the contrary, the

/^

/ \ U-^4f

Fig. 11.
.

SKULL OF RATTLESNAKE, FKUM ABOVE.

(Alter Jan.)

iig-. v:.

SKCLL OF EATTLESNAKE, FHO.M rilUE.

(After Jan.)

viper's faugs are as solidly fixed iu their sockets as are those of the

Elaps, but while iu the latter (see fig. 3) the maxillary bones, into which

the fangs are fastened, are elongated and horizontal, as in the harmless

snakes (see fig. 4), in the Crotalids they are extremely shortened and

higher than long, so as to appear iu a

vertical position. In the former the

fangs are consequently inserted nearly

at right angles, like the pickax on its

handle, Avhile in the latter the fang

more nearly represents the blade, and

thejawbone the handleof aknile, and

it is the jawbone which is movable in

the vertical i)lane, notthe fang alone.

In order fully to understand the

mechanism iu question, it is necessary

toremember that the bones of the head

of nearly all snakes (figs. 11-13) are so

loosely joined together as to allow a

most extraordinary amount of move-
ment and distention. Elastic ligaments connect bones which in other

animals are either grown solidly together or articulated by means of

close joints, hence a snake is capable of swallowing a prey many times

as thick as the snake's own body.

As Jilready noted, the upper jawbones (maxillaries) are situated ver-

tically, one on each side of the anterior portion of the mouth, the hollow

fang being fastened into tlie lower end of the boue. On the outer face

Fiff. Vi.

bKVLL OF RATTLESr.'AKE, FRO.M BELOW.
(After Jan.

)
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a

"^

Fig. 14.

POISON APPARATUS OF THE RATTLESNAKE.
Eight side, a External pterygoid Ijoiie; 6 inter-

nal pterygoid bone; c palatal bone; d maxillary
bone; f lachrymal bone.

(After Mitchell.)

of the bone there is above a deep cavity foriuiiig the bony walls of the
" pit " already referred to, which separates two articular surfaces. Tiie

upper oue at the top of the in axil- ^
lary forms with the corresponding

concavefaceof the lachrynuil bone,

which projects from and articu-

lates with the frontal bone, a
hinge like Joint, allowing consid-

erable freedom of motion. The
lower surface receives the flat-

tened anterior end of the external

pterygoid bone. It will be seen

from the accompanymgcut (fig. 14)

that if the latter bone {a) be moved
forward or backward, the maxil-

lary hinges on the lachrymal, and
that if the pterygoid be pushed
forward, the fang is erected.

There are several muscles engaged in producing this erection and
the opposite motion, the depression of the fang, but we shall only
mtntion the two principal ones.

The elevator muscle of the fang is the

sphenopterygoid muscle (fig. 15, «), which
arises along the median ridge of the base of

the skull [d), and running backward is in-

serted upon the enlarged posterior eud of the

pterygoid bone. The contraction of this

muscle pulls (direction l-m fig. 10) the ptery-

goids forward, which thus push the lower

end of the maxillary forward, the upper eud
being held in position by thelachrymal hinge.

The tip of the fang describing part of a cir-

cle, finally points downward instead of back-

ward. The chief retractor muscle, which
antagonizes the elevator muscle by acting

in the opposite direction, is the external

pterygoid (ecto-pteiygoid) muscle (fig. 15, i),

which arising from the Joint between the

quadrate bone and the lower Jaw, runs for-

ward and is inserted on the outside of the

maxillary bone a little below the joint of the

latter with the outer pterygoid bone. It

will be seen that contraction of this muscle
means a pulling backward of the maxillary bone (in the direction p-e
fig. 16), resulting in the backwaid and upward movement of the point

of the fang.

Fig. 15.

MUSCLES OF POISON APPARATUS OF

RATTLESNAKE, PALATAL VIF.W.

a Sphenopterygoid muscle; J; ex-

ternal pterygoid muscle; c fascial

sheath of this muscle attached to

the capsule of the gland ; d median
ridge of base of skull.

; After B^itchell.)
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RAlIilNO

Fijr. 10.

DIAGRAM OF THE BONES CONCERNED

THE FAXfi.

rt Pterygoid bone; l-m arrow marking its lint-

ofmotioii ;
jD-t'exteniiil pterygoid iriiiscle; g frontal

bone ; (/ lachrymal bone ; c maxillary bone ; b fang.

( Aft^r M.ti-h.'ll. )

The taii.u' itself is a large, very pointed, and curved tooth containing

two cavities, the pnlp cavity and the iwison canal, the toriner situated

on the concave side, the latter on the convex side of the tooth (tig. iM)).

The poison canal has a more or less slit-shaped opening near the base,

on the anterior side of the fang, and another slit, narrower and longer

on the same side, some little dis-

tance from the very sharply

pointed ti]). Between these open-

ings it is often possible to trace a

more or less well-defined depressed

line. A microscopic inspection of

cross sections of the fang reveals

the fact that the canal is nothing

but a deep groove, the walls of

which have closed over it ante-

riorly, the depressed line indicating

the meeting of the walls, or the

" seam." This structure of the fang

may be easily understood by com-

paring it to a leaf curling up in drying, the edges meeting and over-

lapping in the middle, leaving an upper and a lower opening. By making

sections <»f growing and full-grown fangs of the same individual, the

evolution of the grooved fang into the " perforated" fang is easily traced,

and the inexactness of the latter term clearly demonstrated. As a

consequence of this origin of the canal, it is lined with the same hard

layer of dentine as the outer side of the fang, for it will be seen that

this inner lining of the canal is in reality the

anterior surface, while the outer layer is only

the i)OSterior surface of the normal tooth. An
inspection of the accompanying figure (fig. 17),

which represents a cross section through the

upper jaw, with the functional full-grown fang

followed l)y the moreor less uiuleveloped reserve

fangs, will show this plainly, as the same prin-

ciple is involved in the Pit Vipers.

As already stated, the fang is above fixed

firmly in the socket of the maxillary bone, ''its

base being luted to the portion of the bone

around its side and anterior aspect," to borrow

Dr. Weir Mitchell's words.* "Posteriorly, the

bone possesses a hollow, in which is lodged the

tooth sac. In the open mouth of this alveolar process, within the mucous

membrane, and upon the pterygoid bone, lie one behind and below

another, the reserve fangs, each smaller than the one in front and less

Fig. 17.

A.^fiAXGEMENT OF THE RESERVE

fANUS IN BUNGARUS SEMIFAS-

CIATUS, ILLUSTRATING THE DE-

VELOPMENT OF THE GROOVED
FANG INTI ) THE CANAI.ED FANG.

Eulari;<-,1.

* Researches upon the Veuoiu of the Rattl.-snakt^

Knowledge. Washiugtou, 1861, p. Ui.

Siiiithsoniau Coutrihutioiis to
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and less developed, uutil the situation of the last whicli is visible is

marked by a minute papilla alone. I have counted from 8 to 10 of

these on each side. When the fang is lost by natural process, it is

replaced within a few days; when violently displaced, several weeks

sometimes elapse before the next fang is fixed firmly enough to be useful

to the snake. If the functional fang be lost or shed, the next tooth

gradually assumes its position," and finally, occupying the place of the

lost one, becomes anchylosed.

In the same manner as the hollow fang is developed from the grooved

fang, and this again from the plain solid tooth, so is the poison gland

evolved from the ordinary salivary gland by a specialization of the

yellow portion of the latter, as already mentioned nnder the opistho-

glyph snakes.

The typical venom gland is found in its fullest development among
the Pit Yiijers, and is located on each side of the head below and behind

Fig. 18.

POISON APPARATUS OF EATTLESXAKE; VENOM GLAND AND MUSCLES.

Lateral view, a venom gland; a' venom duct; h anterior temporal muscle; 6' mandibular i>ortion

of same; c pcsterior temporal muscle; d dlgastricus muscle; e posterior ligament of gland; /slieatli

of I'ang; g middle temporal muscle; /» external pterygoid muscle; i maxillary salivary gland; j man-

dibnlary salivary gland.

{After Diivernoy. )

the eye. The shape is that of a flattened almond, the pointed end

toward the front and below the eye, tapering to a narrow duct, which

carries the poison to the inlet at the base of the fang. The relative size

of the organ may best be understood by a glance at the accompanying

figure (fig. 18.)

The interior structure of the gland may be described briefly as con-

sisting of a basal cavity into which the small ducts of the glands open.

These ducts run toward the walls of the gland, branching, and finally

ending in minute blind bags, the whole system of ducts being sup-

ported by a network of numerous fine threads and thin sheets of fibrous

tissue. The ducts are lined with a more elongated epithelium, the blind

pouches with angular nucleated epithelial cells.

H. Mis. 181, pt. 2 24
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POISON

The external covering of the gland is made up of two more or less

distinct layers of fibrous tissue, the outer one being continued pos-

teriorly in a ribbon-like ligament running backward and inserting itself

upon the joint of the jaw (fig. 18, e). A short ligament on the side

_ ^ _ _ facing the skull attaches the gland firmly

to the latter, and a third one below con-

nects with the external pterygoid nuiscle

(fig. 15, c).

At the anterior end of tlie gland the cap-

sule continues as the outer covering of the

ductwhich carries the poison from the gland

to the fang. This duct, in its normal posi-

tion, makes a sudden upward curve (fig. 18,

fl') under the eye, descending from which

it follows the i^osterior wall of the pit and

finally passes over the rounded outer front

edg(^ of the maxillary bone, at the base of

which it meets the upper opening, or inlet,

of the canal through the fang.

Until Prof. Jeffries Wyman, in 18G0,

and, about simultaneously, Dr. Christopher

Johnston, i^ublished opinions to the effect that the poison duct does

not enter the canal of the fang, it was generally held that it actually

continued inside of the channel. This latter view has been revived

quite recently by Dr. F. Niemann, who not only describes this arrange-

ment, but figures longitudinal and transverse sections

of it as seen by him in a crotaloid snake, Bothrops

lanceolatus* The longitudinal section is reproduced

here as fig. J9, the transverse one as fig. 20, The latter

shows at a^ the poison canal lined with the duct, which,

even inside of the fang is characterized by its epithelial

lining. As this opens up the question again, and makes
future research necessary, and as Mr. Niemann seems to

be ignorant t of the investigations referred to, it may
be well to quote their evidence a little more fully.

Prof. Wyman's account of some dissections of the poison apparatus

of the Eattlesnake was read at a meeting of the Boston Society of

Fig. 19.

LONtilTUDINAL SECTION

FANCJ OP BOTHROPS

Enlarged, a Poison duct entering

the fang at a'; a" opening of poison

canal near tip of fang ; 6 pulp cavity

;

c dentin; d connective tissue.

(After Niemann.)

Fig. 20

TRANSVERSE SEC-
TION OF BOTH
HOPS FANG.

* Beitrtige zur Morphologie und Physiologie der Oberlippendriisen einiger Ophidier.

Wiegmanii's Arcliiv f. Naturg., LViii, i, pt. 3, Sept., 1892, pp. 262-286+ pi. xiv.

In spite of the apparent conclusiveness of Mr. Niemann's figures, I am compelled

to remark that his paper contains several indications of carelessness Avhich makes

it imperative to receive his conclusions with extreme care. That anyone should

attempt an investigation of that kind without knowiug and quoting Dr. S. Weir

Mitchell's epoch-making labors, is scarcely reassuring in the first place, but there

seems to be even less reason for a confusion of such terms as Solenoglyph for Opis-

toglyph on p. 282, and the mistaken identification of the ectopterygoid bone for the

maxillary, pp. 277 and 279.
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Natural History, May 16, 1860 (Proceedings, Vol. vii; published July,
1860, pp. 293-294), and is quite brief, as follows:

The duct proper does uot reach the opening at the base of the tooth, but ends at
a short distance from it. The communication beyond this is made by means of the
sheath of the tooth, which is too loose to prevent the poison from escaping around
the exterior of the tooth instead of entering its canal, were it uot for the circumstance
that as the tooth is protruded the sheath is crowded back, and thus made to fit

tightly the circumference.

Dr. Johnston's statement is much more elaborate, and includes an
interesting- account of the successive growth and advance of the reserve
fangs. It was written by him as early as October 3, 1859, and given
to Dr. Weir Mitchell for publication.*

After discussing the probability of a periodical shedding of the fangs
and describing the successive formation and growth of the secondary
or reserve fangs. Dr. Johnston proceeds as follows:

At length the prime fang is removed, if spontaneously, by the atrophy of the pulp,
and, I believe, by erosion of the basal anchylosed portion ; if it be broken off by vio-
lence the freedom of the pseudo-socket is accomplished by the same means. And
now the fust tooth of reserve is urged forward into a recess in the maxillary bone
directly adjacent to and on the inner side of the fallen fang; and the requisite
advancement is brought about by the developmental r(s a iergo of the remaining
reserve pulp, and probably also by the traction in front exerted by the cicatrizing
parts. It is evident that the fang emerges from its capsule, and that the point and
crown repose in the den, but the base is closely invested with the capsular remains
under the form of a periosteal expansion, which is the mediate bond of union between
the base and the new and shallow socket of the maxilla.
As may be perceived upon examination at this stage, two sockets coexist in the

same jaw, the inner, new one, supporting the recently promoted fang, and the outer,
old, and now vacant (me, which is fast becoming disencumbered of the vestiges per-
taining to its former resident. In this maxilla the new fang occupies the innermost
part, having the old socket on the outer side, while in the opposite maxilla, the
older venom fang may be discovered in its normal situation, leaving the recess to its

inner side vacant for the temporary lodgment of its successor. Or, both fangs
being recently fixed to the jaw, the vacuities will both be formed on the outside,
and all the reserve fangs will appear to follow backward and outward in direct line.

Now, let us look at the situation of the poison duct and examine into the mode by
which it is brought into relation with the fang.

The venom duct arising from the gland makes a bend upward, immediately
beneath the eye, then advances forward under the skin as far as the crotaline fos-
sette [pit], and lying upon the maxilla externally, plunges downward, and pierces
the gum in front of the fang, where it terminates in a papilla, which projects slightly
into the proximal aperture of the tooth. In this position it is maintained by the
gum, which clasps the base laterally and in front with considerable firmness, its

inferior or distal edge encompassing the annular enlargement already alluded to.

Nor is there any other than a mediate application of the poison papilla against the
fang, for, as the whole venom canal of each tooth is really ujjon the outside of the
organ, no special membrane lines it, which might be continuous with the duct that
discharges into the ui)per aperture.

Such is the condition of things in an old fang, occupying its normal exterior posi-
tion. But when the tooth drops out, or is broken, the gum is left entire; or, if its

*Researche8 upon the Venom of the Rattlesnake, pp. 17-19. (Published January,
1861.)
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exodus iias been forced, the gum escapes with Liceration only. lu either case, how-
ever, the gum remains as a barrier, limiting the progress of the advancing reserve

fang; and while the latter is establisliing itself provisionally the gum encircles it,

clasps it tenaciously, and l>rings the poison papilla in opposition with its dental

aperture. As time passes, the new fang moves gradually outward to its permanent

seat; the inner maxillary recess is restored, and the first fang of reserve is againdis-

covered. on the inner side of its senior, resting with its pulp attachment in the bot-

tom of the recess. Thus, the reserve fang has become an adult functioning fang,

nor does its pulp relax its hold until fate or mischance dislodge the now fatally-

armed tooth which it animates.

Dr. Mitcliell adds that although it is often, or usually, the case that,

as stated by ])r. Johnston, the tirst reserve fang enters the semilunar

socket in the maxilla to rhe inside of the active fang, it is not uncommon
to find the two fixed fangs unsymmetrically

placed, one on the inner, the other on the outer

Q side, of their respective sockets, or both on the

7 /^'"'"T^^^L-.C^^^ inner side; or again, both on the outer side.

^V.~)^ "^ He also expressly states that in all other points
^""\Q / his own researches agree with those of Dr.

Johnston, and he presents the diagram, here

reproduced (fig. 21), to illustrate their views as

to the direction taken by the new fang in its

'' progress toward the alveolar socket.
^''^'"'"

^.,^ I have previously mentioned the special
DIAGRAM II,LUSTRATII>'G THE Sl'C- 1 J 1

CESSION OK THE FANGS. musclcs ciigaged in erecting and depressing the
a Alveolar socket; 6 functiou- ^ j ^^^^^ now Call attention to thosc

ary fang; cits successor; d tbe
• i i i i •

next fang in order of age; ere- whlch forCC the pOlSOU thrOUgh the dUCt mtO
niaining germs. fhc liollow faug.

(After Mitchell.

)

, i i • r> ^i
In the uon-poisonous snakes the closing of the

mouth is effected by the three temporal muscles, the anterior, the

middle, and the posterior. The anterior temporal arises from the

parietal crest and its continuation on the postfrontal bone, turns back-

ward around the joint of the lower jaw and is inserted on the latter

l)one; the middle temporal arises from the posterior half of the parietal

crest, runs downward and forward under the former and is similarly

inserted, while the posterior temporal, the strongest of them all, arises

from the quadrate bone and is inserted on the inside of the entire length

of the angular bone of the lower jaw.

In the crotalids this arrangement is considerably modified (fig.

18). The posterior (c) and middle {g) temporal muscles remain essen-

tially as in the non-venomous snakes, and their function is also the

same, viz, by contraction to pull the lower jaw up against the upper

one, or, in other words, to close the moutli. The anterior temporal (^),

however, has now both a different rise and a different function. In-

stead of connecting with the cranial Avail, it has lost all connection with

the latter and arises Irom the upper posterior portion of the firm, tendi-

nous capsule of the poison gland («), runs backward under the ribbon-

like ligament [e] which fastens the gland to the joint of the jaw, winds
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around this joint and inserts itself {¥) broadly upon tlie lower jaw. It

may easily be shown that a contraction of these muscles will produce a

tremendous pressure up(m the poison gland. It is also apparent that the

closing of the mouth does not necessarily affect the gland, as only the

posterior and middle temporals need be employed in the action, and

that the pressure exerted by the anterior temporal is voluntary, as well

as independent of the closing of the jaw.

While thus the flow of poison is regulated by the pressure upon the

gland, there are additional safeguards against waste of the precious

fluid. Dr: Weir Mitchell has discovered tbat the visible thickening of

the poison duct anterior to the sudden turn under the eye is due to an

increase in the amount of the fibrous tissue of the walls, and not to any

widening of the canal. As he also found the walls of the duct at this

place to contain nonstriated muscular tissue, he concludes that the

enlargement is a real ring-muscle, or sphincter, w^hich by its contrac-

tion closes the duct, and he demonstrated the correctness of his con-

clusion by experiments. He found that when in the living and active

Kattlesuake the jaws were separated, and the fangs caught on the edge

of a cup and erected, it was usually very difficult to produce a flow of

venom against the will of the snake, even when the operator pressed

upon the glands, but that on the contrary it was easy to force the poison

out along the duct and through the fang, if the snake was dead or insen-

sible from chloroform.

The whole poison apparatus has very appropriately been compared

to-a hypodermic bulb syringe, the needle, with its obliquely cut point

and slit-like outlet, representing the fangs, the bulb corresponding to

the poison glands, and the muscles of the hand which presses the bidb

performing the same task as the anterior temporal muscle.

The nature of the poisonous fluid secreted by the gland in the pit

vipers seems to be almost as diagnostic as the apparatus itself. The

discussion of its properties is so closely connected with the question of

antidotes and remedies that a summary of the interesting results of

Drs. Mitchell and Eeichert's recent studies and discoveries in this field

will be reserved for (juotation in the closing chapter of this paper, and

I shall now devote some space to the action of the snake in utilizing

the formidable weapon which has been described.

The action referred to is not a "bite" pure and simple, it is the com-

bination of a bite and a blow delivered with such lightning rapidity

tliat it is very difficult, if not impossible, for the unaided eye to follow

the various movements composing it and to record their occurrence in

the proper sequence. The testimony furnished by our eyes as to the

movements and sequence involved in an action as familiar and com-

paratively slow as that of a running horse was proven utterly false by

the instantaneous photographs, and it is very likely that there are simi-

lar surprises in store for us when some one shall have rigged up a "bat-

tery" of cameras and fixed the successive movements of the striking
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Eattlesnake on pai)ei' in .such a inauiier as to leave no more room for

guesses, interpretations, and disputes.

How desirable sucb a series of pictures is may well be understood

by a reference to an extended discussion which was carried on in the

well known New York weekly. Forest and Stream, about two years ago.

In the issue for May 26, 1892,* the editor called attention to a state-

ment by the greatest herpetological authority in the country with regard

to the action of the llattlesnake, and which the editor characterizes as

"very extraordinary." The statement is to the following effect:

The species of this genus [Crotahisl are of rather sluggish movements, and are not

quiik to bite, unless trodden on. They throw the body into a coil and sound the

rattle, giving a sigmoid llexure to the anterior part of the body, on which the head
is poised with o])en mouth ready for action. At this time drops of the ]ioisonous

saliva fall from the fangs, and by a violent expulsion of air from the lungs are thrown
at their enemy.

t

It is evidently the last half of the account which called forth the

criticism and led the editor to call upon the readers "to contribute

some evidence on the point in question." In the very next number two
observers controvert the statement in decided language. Few men are

such keen observers or have had such opportunities for observation as

Maj. Charles E. Bendire, from whose reply | we quote as follows:

During a residence of more than twenty -five years in the western portion of the

United States, a considerable part of this time having been spent in the field, where
Rattlesnakes were and are still common, and during which time I have seen hun-
dreds of these reptiles, I have never yet observed one with its mouth open when
coiled and ready to strike; neither have I ever seen one attempt to throw poison,

even when teased and much provoked.

The other reader, who signs himself J. M. W., and who evidently has
had some experience with Battlers, concludes § a similar protest with

the following statement:

While living in southern Illinois I had a captive nearly 5 feet long—a vicious

fighter, who would strike at any object thrust toward him, and often caught his

curved fangs in the fine wire netting covering the cage, thus holding his o])en mouth
in position for a fraction of a minute. The venom from each fang, a light amber-
colored fluid in drops about the size of No. G shot, could be seen on the gauze where
it collected when he struck, but there was nothing more, no saliva, no spitting or

hissing, nor have I ever seen these manifestations in any of the many individuals

that have come under my innnediate notice. Nor have I ever seen a snake's mouth
open, with fangs exposed, while waiting a chance to strike. When they strike, the

jaws open at an angle of nearly 180 degrees, but not until the final moment.

In the next issue is a very interesting note by Dr. M. U. Ellzey,|| from

which the following sentence is quoted

:

I have seen Rattlers in coil, and seen them strike from coil very often, but never
saw one holding its mouth open, witli erect fangs, dripping poisonous saliva.

* Forest and Stream, xxxviii, p. 493.

+ Proc. U. S.Nat.Mus., xiv, 1891 (No. 882), p. G87.

t Forest and Stream, xxxviii, June 2, 1892, p. 518.

§ Forest and Stream, loc cit.

II
Forest and Stream, xxxviii, June 9, 1892, p. 538.
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For several weeks similar accounts, some, however, more or less mixed

with decided ''snake stories," appeared in the columns of the paper,*

with one exception, that of '-E. D. W. S." (June 10, 1892, p. 5G2), whose

experience in California with a "Black Eattler," which "arched his head

and neck and hissed or blew quite a quantity offroth or sinttle,^^ seems to

prove nothing, as it proves too much. The discussion was finally con-

cluded by Prof.' E. D. Cope, who disclaimed having represented in the

paragraph criticised the normal action of the rattler when ready to

strike, as the following quotation t shows:

I did not state that Rattlesnakes always maintain the position described when

about to bite. On the contrary, it is only when prevented from either biting or

rnnning away that they act in the manner mentioned. If a Rattlesnake is annoyed

by being stirred up with a stick and jiebbles, etc.. thrown at him, and is prevented

from escaping, if he is in good condition and the weather is warm he will some-

times act as I have stated from actual observations made on tlie Crotalus confiiientiis

in New Mexico. When the mouth is opened widely, the masseter muscle compresses

the poison gland, t and, if the latter is full, forces.some of it to escape through the

duct, and it drops from the fangs. This is an observation Avhich has been often

made on various venomous snakes. If the snake expels air from the lungs in hiss-

ing, as it generally does when on the defensive, the drops will be thrown out with

the air toward the enemy. I do not suppose, and did not state, that this was done

voluntarily by the snake; it is simply a necessary consequence of the mechanical

conditions.

I hiivereviewed this controversy so fully because it shows thenecessity

of an authoritative account of the normal action of the snake when

striking. During the discussion one writer quoted a few disconnected

l)assages from Dr. S. Weir Mitchell's elaborate article on the subject,

but as a clear understanding of the action involved can only be gained

from a detailed account, I have no hesitation in reprinting nearly the

entire chapter devoted by the famous specialist on the rattlesnake and

its poison, especially because the original is now out of i)rint, and

there is no other account eciualing it in accuracy and clearness, and

there is not apt to be much added to it or corrected in it until we

shall have the series of photographs alluded to above. His account is

published in the third chapter of his "Researches upon the Venom of

the Rattlesnake" (published in 1861 by the Smithsonian Institution as

one of the Smithsonian Contributions to Knowledge), entitled "The

Physiological Mechanism of the Bite of the Crotalus," and is to the

following effect: §

When the Rattlesnake is in repose and unmolcvSted, it sometimes lies at length,

sometimes coiled or wrapped fold on fold in the loops formed by other snakes which

•^''M. E. J." and " Whippoorwill," .June 16, p. 562; S. D. Kendall, George H.

Wymau, and " W.," .Tune 23, p. 588 ;
" Barker," June 30, p. 610.

t Forest and Stream, xxxix, August 11, 1892, p. 114.

t The masseter muscle is the same as is above called the temporal muscle. It is

difficult to see.how in opening the mouth this muscle can compress the poison gland. ,

This can only be done by a contraction of the muscle, but this contraction must

necessarily close the mouth.

$ Pp! 20-25.
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may liappcn to be iu the same box. So soon, however, as cause is seen for alarm,

the snake extricates itself, if among others, and at once throws its body into the

coil so familiar to any one who has seen serpents, whether venomous or not. Some-

times on the edge, more often in the center of the coil, the tail projects far enough

to admit of its vibrating freely and with singular swiftness. The head is raised a

little above the rest of the body, but uot usually more than 3 or 4 inches, even in

large snakes. The neck and upper end of the trunk are uot thrown into complete

circles, but lie in two or three abrupt curves across the mass of the coiled body.

The snake is now in position to strike. While thus at bay, in an attitude of singu-

lar grace, the long black tongue is frefiuently protruded—a common movement among
all serpents when irritated. Just before the blow the snake makes a hissing sound,

which is caused by the act of exi^iratiou, and is due to the passage of air through

the narrow glottis. It is louder iu certain innocent serpents than in the crotalus.

The mechanism of the forward cast of the body, which next occurs, is a very

simple matter. The muscles which lie upon the convexity of the bending formed

by the upper part of the snake are suddenly and violently contracted, so as abrujitly

to straighten the body, and thrust it forward in a direct line. The force resulting

from this motion is uot very great, as I have often ascertained when a snake has

struck the end of a pole which I was holding, nor could it alone suffice to bury the

fang in a tough skin were it not for the acts which follow and aid it. In effecting

this forward thru.st of the neck and head the serpent employs only the upper part

of its body, and cousequeutly is unable, under any circumstauces, to strike at a

greater distance than one-half its length, while usually its projectile range does not

exceed a third of its length. An impression prevails that when the snake lies coiled

its head is raised very high to enable it to strike downward. It seems, however,

to be of no moment in what direction the danger threatens, since it can at will

cast itself forward, downward, or almost directly upward.
As the animal comes within reach, of which the snake does not always judge with

accuracy, the latter executes the movement just described. At the instant and while

in motion the jaws are separated widely and the head is bent somewhat back upon
the first cervical bones, so as to bring thejioint of the fang into a favorable position

to penetrate the opposing flesh. Owing to the backward curve of the tooth, this of

necessity involves the opening of the jaws to such an extent that an observer stand-

ing above the snake can see the white mucous membrane of the mouth as the blow
is given. The peculiar articulation of the lower jaw upon an intermediary bone in

place of upon the body of the skull greatly facilitates this action. On examining
the neck and head it will also be seen that the head, under the influence of the cer-

vical prolongation of the mass of the spinal muscles, is capable of being bent back-

ward to no inconsiderable extent. Consentaneously with the forward thrust of the

body and with the opening of the mouth the spheno-pterygoids act from their Arm
cranial attachments to draw forward the pterygoid plate, and thus, through its

attachment to the maxillary, to erect the fang. The function of elevating the fang

belongs alone to this muscle, which has no analogue in the other vertebrate animals.

I have frequently tested its power to raise the fang by stimulating it with galvanic

or other irritants, after decapitating the snake, and, although some French observers

seem to have had doubts as to the agencies which eflect the elevation and depression

of the fang, there does not seem to me to be any reason to doubt the share which the

spheno-pterygoid takes in this mechanism. That the mere act of openiug the mouth
of necessity raises the weapon has often been affirmed, but it is only necessary to

separate the jaws of a crotalus to be convinced that this is not the ease, and that

even when the mouth is widely opened the animal has the most perfect control over

the movement of the faug, raising or depressing it at will.

• As the spheno-pterygoid acts, the maxillary bone rocks forward upon its lachry-

mal articulation. When the motion reaches its limit, and is checked by the liga-

ment which I have described, the supporting lachrymal bone, in turn, yields to the
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power applied through the maxillary bone. These movements elevate a little the

muzzle of the snake, so as to give to the face a very siugular expression during the

act of striking. Their more obvious and important result is the elevation of the

fang, which, rising, thrusts off from its convexity the cloak-like vagina-deutis so

that it gathers in loose folds at its base (fig. 22.)

As the unsheathed tooth penetrates the flesh of the victim a series of movements

occur, which must be contemporaneous, or nearly so. The body of the snake, still

resting in coil, makes, as it were, an anchor, while the muscles of the neck contract-

ing draw upon the head so violently that when a small animal is the prey it is

often dragged back bv the effort here described. If now the head and fang remained

Fig. 22.

PALATE OF THE RATTLESNAKE.
«' Fang; f sheath (vagina dentis) covering the fang; /sheath thrown back so as to show the fang;

g palatine teeth. (Alter nuvernoy.

)

passive the pull upon the head would withdraw the fang too soon ; but at this

moment the head is probably stayed in its position by the muscles below, or in front

of the spine; while the pterygoideus externus and spheuo-palatine acting upon the

fang through their respective insertions, into the posterior apophysis of the sub-

maxillary bone, and the inside of the palate bone, draw its point violently back-
ward, so as to drive it more deeply into the flesh. The muscles alluded to, there-

fore, antagonize the spheno-pterygoid. At this instant occurs a third series of

motions, which result in the further deepening of wound and in the injection of -the

poison. The lower jaw is closed upon the bitten part or member. Where the surface

struck is flat and large this action will have but slight influence.

Where the jaw shuts on a small limb or memljer, the consequent eflects will be far

more likely to prove serious, since the power thus to shut the mouth materially aids
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the purpose of the blow. The closure of the jaw is effected by the posterior, middle,

and anterior temporal muscles. The first two teud simply to shut the mouth; the

anterior temporal, however, is so folded about the poison gland that while it draws

up the lowerjaw.it simultaneously compresses two-thirds of the body of the gland.

This force is applied in such a manner as to squeeze the lluids out of the upper and

back parts of the gland and drive them forward into the duct. The anterior lower

angle of the gland, as well as a portion of the duct, is subjected to similar pressure

at the same instant, owing to the flat tendinous insertion of a part of the external

pterygoid upon the parts in question.

It will thus be observed that the same muscular acts which deepen the wound fix

the prey, and inject the venom through the ducts and into the tissues penetrated by

the teeth. The whole process here described at such length is the work of an

instant, and the serpent's next effort is to disentangle itself from its victim. This

step is eftected by relaxing the muscles of the neck so as to leave the head passive,

while the continued traction of the muscles of the body pull upon it, aud thus with-

draw the fang, over which glides the elastic mucous sheath as the pterygoid, again

acting, depresses the fang, and the servient recovers its posture of defense.

It happens, not infrequently, that the teeth of the lower jaw catch in the skin of

the bitten animal, and thus prevent the snake from retreating at once. When this

takes place the serpent shakes its head from side to side with a motion which so

nearly resembles the shake a dog gives its prey that it has been mistaken by at least

one observer for an expression of rage. It is really an attempt to escape; nor is it

always successful, since a large animal will often drag a snake until the fangs them-

selves break loose aud are left in or on the bitten part.

In cousidering this portion of our subject it is well to notice what has been too

much overlooked, the fact that, while the snake commonly employs both fangs, it

does often inflict but a single wound. When obtaining venom from living snakes,

I have been accustomed to allow them to bite upon the inner edge of a cup, and I

have observed that on some occasions both fangs were used at once, and that on

others only one was active. Or, the fangs were used in succession, an appreciable

interval of time intervening. If this occur when a snake at freedom strikes an

object, it is, of course, possible that the animal may escape before the second fang

is driven in by the traction of its proper external pterygoid muscle. At all events,

it is certain that these facts should receive due appreciation in estimating the dan-

ger of a given bite and the value of an antidote.

There remains for consideration one muscular motion, which I have observed to

accompany the eftort to bite when the snake is held by the back of the neck. It

consists in a turning outward of the points of the fangs, so as to separate them

from one another.* This divergence of the fang points is disadvantageous, inas-

much as it causes them to enter somewhat obliquely, and frequently throws one

fang beyond the part bitten, when that part happens to be small. It has a use with

reference to the snake itself, since the fang points, when thus widely separated, lie

oustide of the lower jaw, and are thus prevented from wounding it. This purpose is

greatly aided by the action of a muscle analogous to themylo-hyoid, which approxi-

mates the anterior extremities of the lower maxillary, or mandibular bones, so as

to make narrow the extremity of the jaw. The protection thus obtained is very

essentia], since the serpent always closes the jaw violently when biting, but does

not always succeed in seizing its prey. Whether or not this divergence of the fang

points occurs when the snake bites unrestrainedly, I can not say, but as I have been

very often astonished at the distance between the wounds, when both fangs had

taken effect, it is highly probable that it occurs under all circumstances.

The power with which the veuom is ejected from the tooth depends somewhat
upon the amount contained in the gland and its ducts. When the snake fails to

* I could not determine whether this divergence took place when the snake, at

freedom, struck an animal.
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strike the object aimed at the poison is sometimes projected several feet. In one

case which is known to me, it was thrown into the eye of a man standing 5 or 6 feet

from the snake, when it struck upward at a stick held above its coil.

The study of the complicated mechanism which we have endeavored to explain

will aid ns in understanding several points of interest in connection with the bite

of the rattlesnake.

It must be perfectly ajjparent that in a sequence of movements so elaborate it will

occasionally happen that, from a failure in some one of the essential motions, the

ultimate purpose of the whole will be interfered with. Thus, it sometimes chances

that the serpent miscalculates the distance, and fails from this cause. Or, again,

when the object aimed at is very near, the initial force of the blow is lost, and the

tooth does not enter; no uncommon occurrence, where the animal struck is an old dog
with a tough skin. Again, if the upper jaw be not elevated sufficiently, the fangs

are sometimes driven backward, by the force of the forward impulse, as they touch

the part attacked, and the venom is then apt to escape between the tooth and the

fovering mucous cloak. Upon one occasion, having allowed a small snake to strike

a dog, the former became entangled, owing to the hooked teeth of the lower maxil-

lary bone having caught in the skin. Upon examining the snake closely, the dog
being held, I found that the convexity of the fangs lay against the skin, on which
were thrown one or two drops of venom. On remoA'ing the snake, and inspecting

the part struck, I could find no fang wound, although the skin was visibly torn by
the smaller teeth. I have seen the rattlesnake strike with great apparent ferocity,

a number of times, when I have been unable to discover any fang wound whatso-

ever, and this has taken place, occasionally, with small animals, such as the rabbit,

which must have been seriously eft'ected by even a small amount of venom.

It scarcely ever happens that an animal is bitten without a part of the injected

venom being cast on the skin near the wound made by ihe fangs. This wasted

material probably escapes from the duct, where it is in opposition with the lower

opening of the fang canal, and may be merely that excess of fluid which the fang

can not carry. In some cases, however, it is quite possible that the relations of the

fang and the duct are so disturbed that the venom never enters the tooth at all. It

is certainly true, as has been already stated, and as Dr. Wyman has shown, that the

fang must be fully erected in order that the duct shall be so tirmly held in contact

with the fang, as to insure the passage of the venoui through this latter organ.

Finally, it sometimes happens that the blow is given, the fang enters, and from

the quick starting of the animal injured, or from some other interrupting cause, it

is withdrawn so soon that the larger portion of the poison is thrown harmless upon
the surface near the g^vound. Under these circumstances, the resulting symptoms are,

of course, trifling, and how well such an occurrence would be calculated to deceive

the observer, who employed an antidote in a like case, can be readily conceived.

In a more popular paper* Dr. Mitchell remarks that the nervous

mechanism which controls the act of striking seems to be in the spinal

cord, for if we cut off a snake's head and then pinch its tail the stump
of the neck returns and with some accuracy hits the hand of the experi-

menter if he has the nerve to hold on. A little Irishman who took care

of the doctor's laboratory astonished him by coolly sustaining the test,

but did it by closing his eyes and so shutting out for a moment the too

suggestive view of the returning stump. In the memoir previously

quoted, on the other hand, he mentions that in one or two instances

persons who were ignorant of the possibility of this movement have
been so terrified at the blow which has greeted them as to faint on the

* Century Magazine, xxxviii, August, 1889, pp. 503-514.
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spot. The educated public which has seen so luany wonderful tales

concerning- snakes disproved have in turn become skeptical about almost

everything told about them not of the most commonplace character.

Hence, the somewhat ironical introduction to the following story, which

made its round through the daily press of the country, and which is no

doubt correct in every particular

:

Prof. Brewer, of Yale, recently told a good snake story. Years ago be was in Cali-

fornia and bad bis tripod and otber surveyor's instruments in tbe field. Stepping

along in tbe bnsbes be felt a movement under bis feet, and found tbat be was stand-

ing on a 4i-foot Rattlesnake—a large, vicious and figbtiug fellow. But tbe snake

was so pinioned tbat be could not strike tbe tbick boot tbat beld bim fast. Prof.

Brewer beld tbe rattler's bead down witb bis tripod and cut it off. Tben be

cut off bis rattles. Stepping aside, be saw tbe body of tbe snake, partly coiled,

lying very still. Taking out bis rule to measure its lengtb, tbe professor took bold

of tbe serpent to straigbteu bim out.

"Quick as an electric sliock,'' said Prof. Brewer, "tbat beadless snake broiigbt tbe

bloody stump over and struck a bard blow upon tbe back of my band." He added:

"I knew tbat bis bead was off and tbat be could not poison me, but tbat quick and

bard blow of tbe rattler made my bair stand on end."

However, the most dramatic incident of this kind is undoubtedly Mr.

George Catlin's adventure on the Kio Trombute, one of the tributaries

of the Amazon River in South America. The story as told by Mr.

Catlin's comjjanlon * is to the effect that Mr. Catlin having shot at the

head of a huge Rattlesnake had apparently missed it, as the snake was

seen to strike and hit him in the breast, where it left a bloody spot on

the shirt. The dress was torn open and one of his half-breed compan-

ions prepared to suck the poision out of the supposed wound; but

looking a moment for the puncture, he got up, and with a smile of

exultation he said, "There's no harm; you'll find the snake without a

head." In the weeds near-by the snake was found, closely coiled up,

where he had fallen, with his headless trunk erect and ready for another

spring, the head having been shot oft'.

If we make some allowance for the necessarily high coloring of the

narrative and the exaggeration almost inseparable from an account of

an occurrence so strange and exciting, there seems to be no good rea-

son to doubt that it took place in the main as related.

Beyond the "pit" there is but little to distinguish the Pit Vipers as

a whole from the other vipers, and, beyond the poison apparatus and

the changes in the various organs of the head <lirectly or indirectly

connected with this apparatus, they differ not materially from the bulk

of the snakes. One group of the pit vipers possesses, however, an

organ quite unique, not only among the vipers, but among all the snakes

as well, so that it seems the better plan to treat of it in the present con-

nection instead of later on under the head of that particular group. I

refer to the "rattle" of the Rattlesnakes.

*See Catlin's, "Life amongst tbe Indians" (New York; Appleton &, Co., 1867),

pp. 247-249.
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It may seem superfluous to describe this well-known instrument in

detail, but as the internal structure may not be clear to everybody, and
as without such a knowledge it will be diiificult to explain the develop-

ment and use of this organ, we are obliged to investigate it more closely.

It will be seen (tigs. 23, 24) that the tail end of the Rattlesnake instead

of gradually ta})ering to a point covered by a cone-shaped more or less

Fig. 2:i.

PEEFKCT RATTLE OF A LARGE BANDED RATTLESNAKE.

Side view. Three-fourths natural size.

(After Garm:in.)

acute scale, as in most other snakes, continues rather thick to where
the rattle is appended. The rattle itself in its perfection is shown in

the above ligures, and appears externally to consist of a series of

strongly compressed horny rings joined rather loosely together, the

terminal one, the so-called "button," ending iu a compressed, somewhat
cone-shaped cap, which is set off from the basal swelling by a slight

constriction.

Fig. 24.

LONGITUDINAL SECTION OF BATTLE.

The upper and lower outlines of the rattle will be seen not to be

straight but curved lines, the tendency of the joints to sag downward
by their own weight being counteracted by the fact that the width of

each ring is greater at the lower edge of the rattle than at the upper.

Mr. Quelch, the director of the museum in Georgetown, Demerara, has

shown that the object of this arrangement is to protect the rattle

SEPARATE SEGMENTS OF DISJOINTED PERFECT RATTLE OF CROTALUS.

Side view.

a button; /ibaaal joint.

(After Czermak.i

against injury and moisture when the snake is moving over the ground

by keeping the somewhat delicate instrument automatically raised.

In order to study the internal structure of the rattle so as to learn

how the various joints are linked together we will have to either i)ull

them apart sei^arately (fig. 25) or make a longitudinal section through
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tbe organ (fig. 24). It is tlien seen tbat each "ring" is in reality a

"button" tbat fits ov.er and conceals tbe terminal portion of tbe fore-

going (proximal) joint, leaving exposed only tbe basal swelling, tbe

ring. Tbe joints are consequently a series of partly overlapping tbin

horny capsules or "cones." These "cones" have a wavy outline con-

sisting of two or three swellings and two constrictions. It will also be

observed that the free edge of tbe cone is bent inward and fits into tbe

basal groove of tbe preceding cone, so that tbe basal swelling of tbe

more distal cone clasps around tbe second swelling of tbe one nearer

tbe body. Tbe opening being narrower than this swelling, tbe two cones

are effectually linked together by means of a kind of restricted ball-

and-socket articulation, modified by the shape of the joints.

It will furtbermore be noted, uj^on actually dissecting the tail end

of tbe body, tbat tbe basal cone of the rattle forms tbe horny cover of

^...^-^.^-e. ^ strong thickening of tbe skin which, in turn,

'(^ffr^^^^L envelops a more or less cone-shaped compressed

'^^^^^^^x. t)Owe- This bone terminates the vertebral col-

umn, being in fact the 7 or 8 last vertebrie en-
Fig 26.

TAIL END OP EMBRYO OF MAS- largcd aud fuscd together into one.

SASAUGA. Upon this dermal thickening surrounding tbe
Side view. Three times j.„-ii xi -i ii i-

natuiai size.
terminal bone, the epidermal horny capsule is

(After Garman.) cvldeii tly formcd. Tbe latter, in the same man-
ner as the rest of tbe epidermis in tbe snakes, in tbe course of its

growth becomes detached from tbe secretory layer, and a new epiderm
is formed beneath it, but while on the rest of tbe body this renewal of

the outer skin results in tbe well-known process of sloughing, the pecu-

liar shape of tbe horny capsule of the end of the body and its greater

thickness and strength prevents its slipiiing off"

in the same manner. It is consequently pushed z-^" ^^'^TTXTTT^
out from tbe end of tbe tail closely clasping \^^-^UlUlU-}<,^ 1^
around tbe median constriction of tbe new cone ^—u-.-...,-^...^.-,---,--..^..-^

whichnow appears externally as the basal "ring." Fig. 27.

Trof. Samuel Garman has carefully worked out diagrammatic longitudinal
^ section of fig. 26.

and beautifully illustrated tbe successive stages

of tbe growth of tbe rattle from the first indication in the embryo to

tbe perfected organ in tbe full-grown snake, and from bis pai^er* the

following account is mainly taken

:

In vei-y early embryos of the Ground Rattlesnake, Sistrurus milia-

rius, some of them already 3 inches long, tbe tail was not yet furnished

with scales, though tbe entire body was well provided. Outwardly
the tail was short, thick, blunt, slightly compressed, but with no indica-

tion of the characteristic feature so prominent after birth. Embryos
of a nearly allied species, tbe Massasauga, 8. catenatus, however, which

were older and twice as large, showed a distinct promise of tbe future

rattle in the shape and size of tbe terminal cap, or button (figs. 26, 27),

*The Rattle of the Rattlesnake. Bulletin Mus. Comp. ZoOl. Harv. Coll., Xlii,

No. 10, pp. 259-268, pis. i, 11. August, 1888.
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which is as yet incomi)lete aud but little more tlum half what it ulti-

mately becomes. There are now scales on the tail, but tbey show no
fusion with the button around its front border. Within tlie button the

vertebriB are still distinct and surrounded by muscle. The next step

is illustrated by one-week-old young ones of the same species (figs. 28, 20),

8^ inches in length, which show a decided gain, the externally visible

Fig-. 28.

TAIL END OF ONE-WEEKOLD MASSASAUGA.

Side view. Xearly three times natural size.

(After Garman. }

Fig. 29.

DIAGKASDIATIC LONGITUDINAL SECTION OF FIG. 28.

part of each ring having been now acquired. In no case is there any
disposition on the part of the scales to fuse with the button. Inside

of the latter the changes have been even greater; the vertebrne, still

plainly outlined, have consolidated into a single elongate mass, the

size of which is being increased by both lateral and terminal growth;

the vertical processes have grown together; and the muscles have been
displaced by the enlarging bone and the thickening skin. Figs. 30

and 31 finally show us the status of a 14-inch-long Prairie Eattlesnake,

Fig. 30.

INCIPIENT RATTLE OP YOUNG PRAIRIE RATTLE-

SNAKE.

Side view. Ih natural size.

(After Garman.

)

Fig. 31.

DIAGRAM3IATIC LONGITUDINAL SECTION THROUGH
FIG. 30.

Grotalus conjluentus, which was taken, with the third button about

half grown, when the process of pushing back the second ring was

well under way. The first ring had been set free with the first slough,

holding only by the collar, and if the snake had been allowed to live a

little longer, the second sloughing would have discovered the third

button perfected, clasped by the second ring, the latter pushed back

and loosened from the balance of the epidermis.

It should be added that the period of appearance of the first joints

seems to vary, inasmuch as there are apparently trustworthy records of

embryos having been found with more than one joint,* It is interest-

ing, in this connection, to remember Dr. Hay's observation thathognose

snakes commenced to shed their skin within a few minutes after having

left the egg.t As the young Rattlesnake leaves the egg covering before

being born, may it not also occur that it sheds its skin before birth

—

at least, sometimes ?

* Hopley, Snakes, 1882, p. 299. fProc. U. S. Nat. Mus., xv, 1892, p. 394.



384 REPORT OF NATIONAL MUSEUM, 1893.

How hard it is to overcome a popular error which has once taken

hold of the public mind is strikingly exemplified in the matter of the

growth of the rattle. It was obsfrved long ago, and commented upon

by competent observers and scientists, that the common belief that each

ring on a Eattlesnake's rattle represents a year of its life, and that its

age consequently can be ascertained by simply counting the number of

rings, is entirely erroneous. Still, the belief is so common that every

scientific writer who treats of Kattlesnakes finds it necessary to reiDeat

the (in print) threadbare denunciation of this fallacy, but evidently

without the slightest effect so far as the general public is concerned,

for the next newspaper report of the latest Ivattlesnake killed in the

neighborhood, and the newest edition of certain "popular" natural

histories, repeat the same old fallacy. I do not expect to have better

success than my jiredecessors in this respect, though it would not seem

to be difficult to make people understand that the rattle is a delicate

instrument which easily breaks; that old and huge Rattlers are often

found with but one or a few rings; that a variable number of joints are

added each year; and that the production of a ring can be accomplished

in the course of every two or three months.

On the other hand, it is often asserted by good scientific authorities

that a new joint is formed at each general sloughing of the skin.

Schlegel* seems to have been the first to suggest this idea, which has

been indorsed, among others, by Garman, who says {op. cit, p. 259) that

the Rattlesnakes differ from other snakes " in retaining a portion of

each slough, that covering the tip of the tail, to form one of the rings

of the rattle."

It has already been shown that the formation of the rings, or but-

tons, is a process of sloughing analogous to, or rather identical with,

that of the rest of the outer skin, but this does not necessarily imply

that the sloughing takes place at the same time, or that a new button is

formed every time a sloughing of the skin takes place. Recent obser-

vations by a prominent Russian investigator. Dr. A. E. Feoktistow,

seem to indicate that the two processes are, to some extent at least,

independent. His conclusions are sufficiently important to warrant

the following quotations from his paper: t

In June, 1887, 1 received ten living specimens of Crotalus durissus, which I have

since been able to observe closely. Owing to wiint of a sufficient quantity of suita-

ble food (the animals refused to eat anything but very young rabbits), I lost five of

them in the course of the first six mouths. The remainder are in good condition,

and now (August 16, 1888) devour birds in addition to rabluts. They live in a large

terrarium provided with a spacious water reservoir, cement fioor, and a permanent

hot-water heating apparatus which renders it possible to maintain the temperature

of the air in the interior at 20= to 22-^ R (=77° to 81.5- F). The snakes are provided

with living food in sufficient abundance, and are equally lively in winter and summer.

*Essai sur la physiouomie des serpens, 1837. ii, p. 5.57.

t Zur Physiologie der Klapper des Crotalus durissus. Bull. Acad. .Sc. St. Peters-

bourg (n. s.) i, 1889, pp. 1-4. Also in Mt51. Biol. Acad. Sc. St. Petersb., xii, livr. 1,

1891, pp, 1-4. Translated in Ann. Mag. Nat. Hist. (6) xi, Jan., 1893, pp. 54-58.
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This opportuuity has enabled me to make accurate observations upon the growth,

falling off, and renewal of the rattle. I am in the fortunate position of having been

a))le to make certain observations upon healthy specimens with good appetites,

which decide these questions.

In live of my snakes the long rattles fell off independently at different times, and

I was now able especially to observe how rapidly these redevelop. I would first,

however, remark that it is perfectly natural for the rattle of the Rattlesnake to fall

off periodically or at irregular intervals, for the organ in question consists of dead,

horny tissue, developed into the well-known hollow "cones," which, while partly

inclosing one another to form the rattle, are yet only somewhat loosely connected

together. Now, it may be readily understood that such a series of links, when it

attains a certain length, is greatly exposed to mechanical injury, and, consequently,

may easily break off". Without any harm to the snake itself, this chain may be also

cut off or torn off" by force. This is, indeed, the simple reason why the rattle never

becomes particularly long, and rattles with 15 to 18 joints are rare. As a rule, the

rattle only lasts long enough to become 8 or 9 jointed.

As I have already stated, I was able to follow the reproduction of the rattles in

the case of five of the Rattlesnakes which had lost these organs. So long as their

rattles remained short, the snakes were naturally also unable to make a noise. But

the joints were gradually replaced, and in such a way that in all cases, in the course

of from three to four mouths, two new ones were added to the remaining (now termi-

nal) joint. Three-jointed rattles like these produced already a fairly loud sound.

In the course of a year the rattles developed into chains with from 5 to 6 joints, and
were then capable of producing the usual intense rattling sound. The reproduc-

tion of the rattles had no connection with the recurring sloughing of the skin. It

is well known that the epidermis is shed without the rattle, separating close to the

margin of the latter, and, indeed, in such a way that the end of the tail in the cast

skin is represented by an aperture with finely notched edges corresponding to the

rows of scales.

It consequently follows from my observations that a joint of the rattle can be
produced in the course of every two to three months (during winter, autumn, and
spring, of course by means of artificial warmth, the growth of the rattle evidently

proceeding much more slowly in the natural state), and I do not understand why
other observers have not noticed the growth of the rattle in captive Rattlesnakes.

Probably the snakes were kept under conditions unfavorable for their welfare,

whereby the vital processes were checked. Perhaps, too, the observations were not

conducted with sufficient care.

Dr. Feoktistow's strictures upon previous observers are not quite well

founded, for Dr. Holbrook has recorded, as early as 1838, that Leknew
two joints to have been added in one year, and that Dr. Bachman had
observed four produced in the same period.* It has also been stated

before that Dr. Cotton, of Tennessee, "had a Eattlesnake which shed

its skin on an average twice a year, and he observed a new link to the

rattle on each shedding." t

The observations made by the Russian naturalist do not in all parti-

culars agree with those of a somewhat later investigator, whose facilities

were not inferior. On the contrary, Mr. J. J. Quelch, who conducted
his experiments with snakes born in confinement in the museum in

* N. Am. Herpet., 1 ed., ii, 1838, p. 85 ; 2 ed., iii, 1842, p. 11.

t Hopley, Snakes, 1882, p. 298.

H. Mis. 184, pt. 2 25
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Georgetown, Demerara, consequently in a tropical climate and the

home of the snakes, must be said to have had even superior advantages.

In a very interesting paper pul)lished in "Timehri,"* of which he is

editor, he gives as his experience that the sloughing, or exuviation, of

the general skin and that of the terminal button, or cap, of the tail

forming the new rattle joint take place at the same time and are part

of the same process. It is consequently possible that Feoktistow's

results may have been caused by irregularities of the sloughing process,

due to the captivity. Out of twenty-four specimens bred in a cage in

the museum, Mr. Quelch brought two up on mice till they reached a

length of more than 3 feet, when the paper was written. Here is an

abstract of his account relating to these specimens:

At birtli they were from 9-10 iuclies in length and. J to ^ inch thick, and like the

other 22 of the set possessed but a terminal, elongated, horny, stump, though under

the termination of the scales an anterior iiiece was to be observed. Now, 16 months

after, they are more than two feet in length and more than an inch thick—one,

which has throughout been the more voracious, being somewhat longer and thicker

than the other—and the larger one possesses a rattle of four separable links, while

the other has six of these, but the individual links considerably smaller than those

of its brother. In the case of the smaller snake, with sis pieces in the rattle, these

correspond with each exuviation, the rattle being perfect, and bearing the terminal

elongated stump with which it was born. In the other, with four, three terminal

links have been lost, these having been detached during its sixth exuviation.

During 16 months, therefore, the one has had seven exuviations, and the other and

smaller T)ut six.

In a later note, supplementary to the above (oi). cit., pp. 170-171), Mr.

Quelch adds the following:

Since writing the foregoing paper it has been possible, from actual observation of

these young forms, to trace the development of the rings still further. On Feliruary

5th the larger of the two young specimens was about 2^ feet in length and possessed

four rattle rings. Since then two exuviations have taken place, one on Wednesday,

March 2.5th, when an extra ring was added to the rattle, thus making tive; and

again, about two months after, on May 27th, when the sixth ring was added. In

the case of the smaller snake, which on February 5th was about li feet in length,

two exuviations have also taken place, at intervals also of about two months between

each exuviation. On February 28th an extra ring was added by change of skiu;

and again on May 4th, when 8 rattles were registered in total number. It is note-

worthy that in the larger specimen of these two young ones there are only six

rings, three having been lost in early changes, while in the smaller specimen there are

eight, the total number from birth being retained, as shown by the presence of the

original terminal button with which they were born. The larger specimen is now
(June 11th) about 3J feet in length, while the smaller is about 2f feet. During early

life these vipers are thus, with free diet, observed to exuviate and thus add to the

rings of the rattles every two months-.

Dr. Feoktistow, where he speaks of rattle^s with from 1~) to 18 joints

as being rare, adds in a footnote that " rattles of 42 joints, as figured

by Seba, surely exist only in the imagination." There is said, however,

to be a later account and figure of a rattle of no less than -44 joints,

* The Rattlesnake.—The Growth of the Rattle. Timehri (n. s.), v, pt. 1, June,

1891, ))p. 1-11+plate.
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viz, in the '' Columbian Magazine or Monthly Miscellany " for November,
1786, as follows

:

The common number of libuke seldom exceeds 14 or 15 in a rattle; but tlie cue

given (fig. 4) is certainly a very great curiosity, even to a person who has seen a

great number of this genus of snakes. The libuhi? are 44 in number. The snake

from which this rattle was taken was not, as might be expected, of a size propor-

tionate to the prodigious length of its rattle, but rather of a middling-sized snake.

It was killed some time in the summer of this year, at Fort Allen.*

The most plausible explanation seems to be that some practical joker

joined several rattles, thus deceiving the unwary paragrapher.t The
greatest number of joints recorded so far by a fully trustworthy

authority is, I believe, 21 as seen by Holbrook (N. Am. Herpet., 1 ed.,

II, p. 85), unless we accept Miss Hopley-s somewhat vague statement,

possibly only made on hearsay, that "a Crotalus [species not given]

at the London Reptilium had twenty-five links at one time" (Snakes,

p. 301), or Catesby's figure of a G. horrklus witli -1 joints. (Carolina,

1743, II, pi. xli.)

If the reader will again examine the representation of a perfect and

full-grown rattle, given above (fig. 23), it will be seen that the basal

rings are nearly equal in size, while the terminal ones rapidly diminish

in size toward the tip. The latter were, of course, formed during the

early years of the snake's life, when its growth was rapid, the increas-

ing size of each succeeding joint testifying to the corresponding increase

of thickness of the end of the tail. Later on this increase is much
slower and the new joints do not materially differ in diameter from the

preceding one. If, therefore, in the adult snake the rattle breaks

near the base, the new rattle which will grow out to succeed the lost

one will have an entirely different shape, the upper and lower outlines

being nearly parallel and the terminal button as large as the basal

ring, while the perfect, unbroken rattle tapers off toward a small and
rather elongate button. This difference between the parallelogrammic

rattle and the tapering rattle was once held to indicate specific differ-

ences and was used as a systematic character, but Garman has effec-

tually disposed of this notion in the paper on the rattle so often referred

to above.

When crawling over the ground the rattle, as shown in fig. 23, is

carried with the greatest width vertical and somewhat raised off' the

ground, so as to prevent it from dragging.

It is often sounded even in this way, but the usual position assumed
by the snake when vibrating the rattle in earnest is when coiled up and

"" Quoted from DeKay, Zool. N. Y., in, 1892, p. 56, footnote. Of course, we iilace no
more credence in the story of the man who told Kalm that in his younger days he
had killed a Rattler with 30 joints than in the one quoted above. (Kalm, Svenska
Vetensk. Acad. Handl., xiii, 1752, p. 316.)

1A correspondent recently informed the Smithsonian Institution that lie was in

possession of a " fossil rattle " of about 45 joints. The fossil, when received, proved
to be an Orilioceras, a mollusk of the Devonian age.
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ready for defense or offeDse. The rattle is then as a rule raised nearly

vertically in the middle of the coil, though it not only can, but really

does, rattle \yith the instrument poised outside of the body rings. When
shown the original drawing of the Banded Eattlesnake, now reproduced

on pi. 9, a friend of mine criticised the position as unnatural, since in

his opinion the snake could not sound the rattle outside of the coil.

Fortunately I had a huge live Texas Battler, CrotaJvs atrox, near by,

and upon repairing to the cage and trying to induce the monster to

rattle, his very first performance was g'iven in the i^osition shown in the

criticised illustration.

The rattling- sound is ])roduced by a vigorous shaking and vibrating

of the end of the tail, the dead, horny cones i)roducing a noise of dif-

ferent pitch and volume dependent upon the size and vigor of the ani-

mal and the dryness of tlie rattle. Under ordinary circumstances the

sound is not kept up constantly for any length of time, but that is not

for want of ability, for it is well known that captive Rattlesnakes may
be induced to rattle continuously for hours.

Dr. Feoktistow, in the memoir already quoted, has given an account

of an interesting experiment made for the purpose of ascertaining the

number of vibrations which the rattle makes i^er minute, which deserves

to be reproduced here

:

A large Rattlesnake was grasped by the neck, while an assistant thrust a needle

through the middle joint of its seven-jointed rattle in such a way that it pierced

the rattle in its greatest diameter, consequently from above downward, if we imag-

ine the snake lying quiet with its tail outstretched upon the ground. Now, since

the rattle (in the position in which we have supposed the snake to be) is, in making

a noise, moved from left to right and back again, the needle was able to trace curves

of vibration upon paper blackened with soot. As a registering apparatus I used

Dudger-n's polygraph, with a strip of blackened paper which Avas made to slide rap-

idly forward by means of the clockwork. The tail of the snake was, to a certain

extent, fixed by my holding the snake with my hand in the region in front of the

vent. After much trouble I succeeded in bringing the needle in a suitable manner
into contact with the strip of paper, and in obtaining curves of vibration, from

which the number of the vibrations per minute (the rajtidity of the progression of

the strip of paper being known) could be calculated witli a fair degree of accuracy.

In this manner it was found that the movements of the rattle are composed of gi'eat

vibrations of the entire tail itself and of smaller vibrations of the actual rattle in

such a way that the tail makes 75 and the rattle, on the other hand, 110 vibrations

per minute. These are approximate average numbers, since I was able to obtain

only faulty curves, because the rattle does not perform its vibrations precisely in one

plane. Movements kept up for hours with rapidity like this are absolutely amazing.

When observed with the naked eye, only a blurred image is seen of the rattle mov-

ing at this rate.

The Russian investigator was not the first, however, to attempt a

determination of the vibrations of the Rattlesnake's tail. Dr. Isaac

Ott, as early as 1882, tried an exj)eriment similar to that of Dr. Feok-

tistow. From his statement* it may be sufficient to quote the fol-

lowing :

* The Vibration of the Rattlesnake's Tail. Journ. Nerv. and Mental Disease,

New York (n. s.), vii, Jan. -Oct., 1882, pp. 514-516.
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The suake experimented with was one which had been kept about nine months, and

was not as energetic as one recently caught, but the note of his rattle was as usual.

His head was secured by means of a wire around the neck, and at the end of his rattle

was attached a short piece of thin copper wire by means of sealing wax; then the

tail was taken in hand and the point of the copper pen directed against the smoked

revolving drum of a Marey-Secretan apparatus. A tuning fork was run over the

drum to determine the rate of movement of the drum. By an analysis of the curve

it was found that the rate of vibration of the tail was about 60 per second.

Dr. Ott, it should be added, admits the possibility that the number of

vibrations recorded are less than the actually normal number. Remem-
bering the fact that the snake experimented upon was less than nor-

mally energetic, the result agrees tolerably well with that obtained by

Feoktistow seven years later.

The question, "For what purpose does the suake rattle?" is still an

unsolved one. Possibly it will ever remain so if we continue to look

for one single purpose which may be considered so important in the

animal's economy as to have brought about development of such a

specialized instrument. Philosophers when attem])ting to explain

the utility to the snake of acquiring the rattle have often failed,

because it seemed evident that the rattle, so far from being useful

to the snake, in most cases appears to be a disadvantage, which

has led to the almost total extinction of the Rattlers in the cultivated

and more densely inhabitated districts of the country. It must not

be forgotten, however, that the rattle was evolved long before man
appeared upon the stage, and that the question of its disadvanta-

geousuess in the struggle against his supremacy could have no influence

upon its evolution. The history of evolution is full of similar examples

of animals having acquired an advantageous character which, when

new enemies appeared, was turned against the owner because it could

not be undone or raodilied to suit the new conditions, thus leading

directly to his extermination.

The theories of the use of the rattle are numerous, even though we
exclude from the discussion the one that it is " a providential arrange-

ment to prevent injury to innocent animals and man."

An interesting discussion of this question was started by Prof. N. S.

Shaler about twenty years ago, in a paper entitled " The Rattlesnake

and IS^atural Selection,"* in which he receded from the position previ-

ously held by him that "the tail appendage ot the Rattlesnake was not

to be explained on the doctrine of natural selection, inasmuch as it could

contribute in no way to the advantage of the animal." Having once him-

self in the field mistaken the rattling for the sound nmde by the " locust,"

Cicada rhnosa, Say, he conceived the idea that the object of the noise

is to decoy insect eating birds " into the range of the serpent's spring"

by an imitation of the cicada's sound, and he consequently admitted

that the case of the Rattlesnake did no longer seem " the bar to the

acceptance of the theory it once did."

* American Naturalist, vi, 1872, pp. 32-37.
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The similarity of the rattling sound to that of certain grasshoppers

has been commented on by many writers both before and since, and is

indeed in many cases astonishingly deceptive; but there are several

great difficulties about this theory, chief of which are that birds seem

to form a very small i)ortiou of the Kattlesnake's diet, and that on the

other hand the birds do not seem to rely principally on their ear in

hunting grasshoppers.

Prof. F. W. Putnam (oj^. cit., pp. 693-694) took issue with Prof. Shaler,

and suggested that the true function of the rattle is most likely to serve

to call the sexes together. This theory received shortly after valuable

support from an observation made by Prof. Samuel Aughey, who
recorded* his experience while surveying in July, 1869, along the Logan
Eiver in Wayne County, Nebraska.

While washing a collection of uuios at the water's edge [lie writes] 1 heard the

familiar rattle of the Massasauga ( Crota Joplwrus tergemin us [=Sistru7'iis catenatus] ). I

quickly crept up the hank and cautiously looking over the level bottom I saw, at

the distance of ahout 30 feet, a rattlesnake coiled up with the head erect and gazing

in an opposite direction from my position. Every three or five minutes the snake

would cease rattling for a minute or more and then commence again. In about half

an hour from the time that I first -saw the snake I observed another Rattlesnake

approach the first one. Closer and closer the second one approached, until at length

they met and indulged in a sexual embrace. I -watched them for at least an hour and
left them at last without disturbing them.

He also related an instance where three Rattlesnakes made their

appearance on the scene of a battle between hogs and another Rattle-

snake, apparently called in by the rattling of the latter.

The same observer also hints at another use of tlie rattle, suggesting

that the noise may possibly frighten and thus paralyze the victim into

submission, at the same time explaining the phenomena which by other

observers have been attributed to a peculiar "charming" power sup-

l)osed to be possessed by these reptiles, and of which we shall hear

more further on.

The theory which appears most commonly accepted nowadays is one

which was elaborated by J. G. Henderson, in a reply t to Shaler's arti-

cle above referred to. He advanced the idea that the sounding of the

rattle, so far from inviting the destruction of the snake,

is one of the most effective means of self-protection, and is as useful to it in the

race for life as is the growl of the tiger when threatened with danger. The snake
does not sound its rattles until it considers itself discovered, and not then unless it

apprehends danger. It tlnows Itself in position to strike and says in unmistakable
language, "Look out, I am ready for you I" If pushed upon, it makes its leap at its

antagonist, and again throws itself in i)osition to renew the coutlict, and again
sounds the note of defiance. ^ * The ability of the snake to defend itself does
not consist in its strength or size, or in its power of overcoming its adversary by a
prolonged conflict, for most of its enemies are its superior in size and strength. Nor
does its deadly poison act quickly enough to secure its own safety when it is

* American Naturalist, vii, 1873, pp. 85-86.

t Useof the Rattle ofthe Rattlesnake. American Naturalist, vi, 1872, pp. 260-2G3.
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attacked, but, in most cases, the victim, after the deadly stroke is given, may still

revenge itself by the destruction of the snake. But the certainty of the effect of the

poison serves as a warning and is advantageous, not in defense after the attack is

made, but in preventing an attack from being made.

The poiut here made is certainly a strong one, and the theory has

been given a fnrther application by the consideration, especially advo-

cated by Garman^* that inasninch as the snccess of the snake in cap-

ture of food depends on an ever-ready supply of poison, the rattling-

sound is advantageous if it keeps away disturbers which can not serve

as food and tlius prevents useless expenditure of venom or even the

breaking of the fangs.

If we now look at the various explanations given, it seems possible

to accept them all as partly true. The rattle having once been

acquired it seems even probable that the snake used the sound for the

various purposes indicated, though of course it may be difficult to

point out which one has mostly influenced the evolution of the instru-

ment. To me the rattling appears as a substitute for a voice, and I

think it is quite logical to conclude that it may be put advantageously

to all the uses to which an animal may apply its voice.

It has long been known that most snakes when agitated produce a

whirring or rustling sound, which often strongly resembles the noise

of the Eattlesnake,by rajndly vibrating the end of the tail among dead

leaves, or against some other object, even their own body. Many an

innocent snake has, on tliis account, suffered an untimely death, having

been mistaken for the deadly rattler. This fact has been used as an

argument in favor of the preventive theory, since, if the rattling is

advantageous to the rattlesnake in preventing attack by its enemies,

the imitation of the noise must also prove advantageous to the mim-

ickers. The fact that this pseudo-rattling is indulged in by the deadly

snakes without a rattle does not mitigate against this theory of imita-

tion, for of course, if it is advantageous to the rattlesnake to have a

means of preventing unneccessary waste of poison or useless exposure

to breakage of the fangs, the imitation must be equally advantageous

to the Copperhead or the Moccasin. But the futility of the theorj^ is

shown not only in the fLictthat this vibration of the tail is so universal,

but still more so because it does not seem to be confined to the snakes

of America, to which part of the world the Rattlesnakes are restricted.

It is evident, then, that this vibrating of the tail, so tar from being an

imitation of the rattlesnake's way of making itself heard, was a common
characteristic of most snakes before' the Rattlesnake evolved from the

common ancestral stock of Pit Vipers. Whatever the cause of this

phenomenon—and we may well accept Herbert Spencer's suggestion,

as applied by Shaler (oj?. cit., p. 3G), that the wagging of the dog's tail

and similar movements of that appendage is an escape of nervous force

restrained from other modes of expression at the moment—we may take

*Ophid. N. Araer., 1883, p. xxvi; Bull. Mus. Com. Zool., xiii, 1888, p. 264.
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it for granted that the forms from which the Eattlesnake evolved were

in the habit of vibrating- the tip of the tail at a high rate of speed.

This condition clearly understood, there is no diflficulty in tracing the

origin of the rattle.

In this connection I may again call attention to Garman's often

quoted article,* and to reproduce his figure of the tail and of a speci-

men of the Copperhead, Aglistrodon contortrix (fig\ 32). It does not

need long explanation to show how easily a tail cap like the one repre-

sented might be modified into the button, the ring-like swellings of

which would prevent the slough from being- pushed oft". The develop-

ment once started, the increasing irritation would lead to heightened

nutrition and excessive accumulation of tissue. In tracing mentally

this evolution it must not be forgotten, as Garinan on a later occasion

(Science, xx, 1892, p. 17) remarks, that the present

development of the rattle '' embraces much that is a

consequence of its possession, much that has been

Fig 32. induced by its presence and use."
TAIL END OF THE COP- Garmau expressly protests against the assumption

PERHEAD L u I. CT

Side view Nearly thattherattlesnakeshavebeeiideriveddirectly fVoiu the
twice natural size. coppcrhead, aiul thiuks it more probable that the two

rattlesnake genera have had a double origin, *S7.9fr/frM.s

having been derived from a stock more nearly related to Agldstrodon;

the Crotah proper, with small head scales, from forms nearer to Lachesis.

I can not agree to this proposition, which lays more stress on the

number and size of the head shields than upon the rattle and the other

characteristics of these snakes. The rattle is a highly specialized

instrument, essentially alike both in Crotalus and in Sistrurus, while

the nine large head shields, in the possession of which the latter genus

agree with Agkistrodon, is the common, generalized arrangement which

they share with nearly all the nonvenomous snakes, and which was
undoubtedly a characteristic of the ancestor from which they all^

including Lachesis and Crotalus—have been derived. There are, indeed,

numerous examples among various species of Crotalus of individuals

showing a tendency to a reversion to this ancestral arrangement.

The popular belief in the power of the poisonous snake to "charm" its

victims into a state of helplessness is by no means exterminated. In

spite of all that has been argued and explained against it there are

people still wiio profess to have ocular proof of this power. Time and

again it has been related by trustworthy observers how birds or small

mammals have been seen to approach the coiled snake, drawn toward

it £i^ by a magic spell they were unable to withstand ; how, under the

mCuence of an excitement which made them forgetful to everything

around them-, apparently dreading- the terrible fate awaiting them yet

unable to avoid it, they finally ventured too near, only to be hit by the

lightning stroke of the hitherto almost motionless snake, whose only

"Bull. Mu.s. Comp, Zool., xiii, pi. ii, tig. 14; Science, xx, 1892, p. 17, fig. 5.
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sign of life consisted in the following of tlie victim's mad efforts

with the staring eyes and the incessant darting out and in of the

rapid tongue. Many of these blood-curdling tales are unfortunately

embellished with such absurd details, evidently the children of an

inflamed imagination, as to throw discredit on the whole story. It is

not uncommon to hear it stated that the eyes of the snake were emit-

ting fire, and that the unfortunate victim finally darted directly into

the widely exijanded mouth of the expectant reptile.

In spite of these extravaganzas, however, there is evidently enough
truth in the numberless observations of this nature to keep the scien-

tists (whose duty it is to doubt and dissect all these things) busy try-

ing to evolve a theory by which to explain so much of the stories as

appeared worthy of being admitted as facts. Old as the stories are, the

explanations and theories of the doubters are not of y^esterday either.

One hundred ami forty years ago Peter Kalm, a Swedish naturalist,

and pupil of Linnaeus, wrote a detailed and, considering the time, accur-

ate and interesting account* of the Rattlesnake, based upon his experi-

ence during his travels in Eastern North America, in which he gives

an elaborate description of how the fascination is said to take place.

He then continues as follows:

This is the story as commonly told by the inhabitants of North America, both by
the common people and by the better classes, by the ignorant as well as by the

learned. I myself have never seen it, and have even now great difficulty in believ-

ing it. Among the many hundreds who have* told me of it not more than ten or

twelve asserted that they had seen it with their own eyes. However, among these

there were some men so trustworthy, and their accounts agreed in most particulars

so well, that I almost gave w]} all doubt as to the truth.

I have attempted to explain this alleged charm in this way : I have seen in America

how numerous birds in the woods were running on the ground in search of food and

so tame that a man could approach very close; they might in the same manner get

too near to the snake, which is lying quiet and thus might easily have a chance to

strike them; the bird is unable to get away farther than the nearest tree, where it

is obliged to rest and tinally falls down, the snake now seizing its prey. This exjila-

nation was particularly suggested to me by the story told me by a woman in America,

who had once seen a rabbit running across tiie road, then suddenly stop and fall

down as if crazy. She then saw a Rattlesnake which had followed the rabbit, but

she did not take time to observe what followed. We often see that when a cat is

out hunting, the little birds collect about him from some distance, uttering a certain

cry. If the bird has its nest in the neighborhood, the greater noise it will make and
the nearer it will approach. The cat walks quietly along, as if it does not concern

him at all ; the bird becomes the more daring ; it a^jproaches nearer and nearer till

it comes within reach of the cat, or even darts down upon his back; that is the

opportunity of the cat to grab it. Some small birds in America, not at all afraid or

having their nest near the roadside, often act in the same manner at the approach of

man, often flying almost direct in the faces of the passers-by. As the sparrows pursue

the hawk, thus small birds make outcries at their enemies and become more daring

the quieter the latter are; the same, possibly, takes place with the fascination of the

rattlesnake. Or may it be that they approach too close out of curiosity, since his

eyes glitter and burn like fire when angry or when said to be fascinating? Or is it

* Sv. Vetensk. Acad. Handl., xiii, 1752, pp. 308-319; xiv, pp. .52-67; pp. 185-194.
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possible that the charm is due to some fetid uud poisonous odor wliich he emits aud

by which the auimals are overcome and made unconscious? Or may not every one

of these suggestions contribute toward the result?

The speculations of a centiuy and a half have added scarcely any new
suggestion of apparent plausibility to those of Dr. Kalm, except, per-

haps, the idea that the whirring noise of the rattle might producetsuch

a terror in the intended victims as to completely paralyze their will

power.

On the other hand, there has accumulated a mass of negative evi-

dence in the shape of observations on snakes in captivity, which have

led some authorities to deny entirely the actuality of the phenomenon.

Dr. S. Weir Mitchell, who has had unexcelled opportunities of obser-

vation, has this to say* upon the subject:

I have very ofteif put aiumals, such as birds, pigeons, guiuea pigs, mice, and dogs,

into the cage with a Rattlesnake. They commonly exhibited no terror after their

recovery from alarm at being handled and drojiped into a box. The smaller birds

were usually some time in.becoming composed, and fluttered aboiit in the large cage

until they were fatigued, when they soon became amusingly familiar with the snakes,

aud were seldom molested, even when caged with six or eight large Crotali. The
mice, which were similarly situated, lived on terms of easy intimacy with the snakesi

sitting on their heads, moving round on their gliding coils, undisturbed and uncon-

scious of danger. Larger animals were not so sate, especially if they moved
abruptly aud rapidly about the snakes. The birds, mice, and larger auimals often

manifested an evident curiosity, which promj)ted them to approach the snake cau-

tiously. Sometimes this was rewarded by a blow, as was sure to be the case when
a dog indulged his inquisitiveuess by smelling the snake with his muzzle. Some-

times the snake retreated, and struck only when driven to bay. Usually, the smaller

anijuals indulged their inquisitive instinct unhurt, and were allowed to live for

days in the same cage with the dreaded reptile.

t

These are the sole facts which I have seen bearing any relation to the supposed

fascinating faculty. They appear to me to lend no strength to the idea of its exist-

ence.

Similar evidence is given by numerous other observers, some

expressly adding that even the most threatening rattling did not seem

to have any terrorizing effect upon the captive animals.

It should not be forgotten, however, that llattlesnakes in captivity,

as a rule, are very timid, dull, and with but very little desire to eat.

Their victims, moreover, if wanted, are within easy reach, consequently

there would be no necessity for exerting any faculty ot fascination,

even if the snake possessed it.

Dr. Alfred Brehm's experience, on the other hand, is more positive

and seems di rectly to corroborate Kalm's first suggestion. According to

Prof. F. L. Oswald's version, Brehm procured ;i coupleof able-bodied Eat.

tlesnakes and turned them loose in a well-lighted garret, where he could

observe all their movements without betraying his presence. At first

* Researches on the Venom of the Rattlesnake, 1861, p. 5,

t It is proper to add that the curiosity thus exhibited by animals, and especially

by mice aud dogs, was as active when the snake was not regarding the intruder as

at other times.
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his prisoners stayed in tlieir lair in the recess of an open box, but on the

morning- of the third day they began to show symptoms of appetite,

and the professor treated them to a breakfast of live blackbirds. About
live minutes after the appearance of the newcomers, one of the snakes

left her headquarters and crawled across to the corner next to the

front window, while her mate took post behind a waterpot near the

center of the room. The birds were too busy to notice them at all.

The temptation to attempt escape in a lightward direction seemed to

occupy them too much to mind such inferior incidents as the maneuvers
of a crawling object on the floor. The front window with its large

panes seemed to prove specially attractive, and the ambushed snake
had just contracted her coils for the third time when the descent of a

fluttering bird gave her a chance to bring matters to a crisis.

'"Ko need of charming in this case," thought the professor when the

stricken blackbird recoiled with a frightened squawk. But there was
still need, of patience. For nearly a minute the doomed bird fluttered

about in an aimless way before the chemicals began to operate in earnest

and he fell over on his side with half-opened wings. He was too far

gone even to keep on his legs, and only then the snake crawled up to

take possession of her prey, tliough she had all along watched her

victim with glittering eyes,

Brehm repeated his experiment with s^jarrows, gophers, common rats,

weasels, quails, woodpeckers, and meadow larks, and always with an
analogous result, except in tlie case of a woodpecker that made its way
to the top of the window and died out of reach of the serpent. In everj-

other case the victim at first made its escape, but was captured in

articuJo mortis, after betraying its waning strength by all sorts of curi-

ous symptoms. Even the weasel gave up its attempt at retaliation

after a short struggle, and in its last moments staggered out of its

hiding-place and finally directly toward the approaching enemy.
I think I have seen it suggested somewhere, though I am now unable

to find the reference, that the alleged faculty of fascination might be of

a hypnotic nature. This suggestion may not be so entirely absurd as

at first appears, if ^\e remember the highly nervous and excitable

nature of the birds and the ease with which some of them, at least, are

brought under influences similar to those of hypnotism. In this con-

nection I may call attention to a very curious device used in some parts

of Germany for decoying larks, the so called '"lark mivror^'' (Lerchen-

spiegcJ). As described and figured by Naumann* it consists of an oval

piece of wood studded with small pieces of broken looking-glass, some
not larger than a pea, which is made to revolve upon a low stick put
into the ground. The glittering of the revolving glass pieces reflecting

the sun seems to attract the larks, which dart down upon it and are

then caught in the nets. The flickermg light seems to "fascinate" the

bird.

' Naturgescliichte der Vogel rJeutschlands, iv, pp. 186-187 (1824).
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After all, is not the objection which some authors make to the power

of ''charming" or "fascinating"' more directed against the use of these

words themselves than against the phenomenon which they are intended

to describe?

The possibility, already expressed by Kalm, that the victims might be

overcome by a special fetid smell, said to be emitted by the snake, does

not'seem to have any foundation in fact, much less the more fanciful

suggestion by more "i)opular" writers that the cause is a poisonous

quality of the snake's breath. It is true that there are situated some

glands about the vent which eject a fluid of a penetrating odor, if the

snakes are handled roughly, but it is a common observation that the

crotalids under ordinary circumstances issue no peculiar odor. Dr.

Mitchell states that the lluid referred to is of a yellow or dark brown

color; that it may be ejected to a distance of 2 or 3 feet, and that it is

irritant when it enters the eye, although not otherwise injurious. lam
not aware that these glands and their secretion in the pit vipers have

been studied in detail.

Occasionally we hear of the finding of large numbers of Rattlesnakes

or copperheads in caves in rocks brought to light by blasting for a rail-

road or a quarry. We are also all familiar with the periodically

recurring story, now at least 200 years old, however, of the man who
built his log cabin against the side of the mountain in such a manner

that the perpendicular face of the rock formed the back wall of the

hut, and who with his family had to spend the first night among the

rafters because the heat from the fire had thawed out the inhabitants

of a vast rattlesnake "den" somewhere iu the rock, the noisy serpents

coming out by the hundreds and taking possession of the lioor and

the beds. We have also heard the more modern and improved edition

of this story, apparently due to the vivid imagination of western

journalists a^-cordnig to which the Kansas farmer erected the same log

cabin in the same position—not for himself, however, but for his son, who
intended to spend his honeymoon in it, and who, with his young bride,

was found the morning after the wedding, killed and partly eaten by an

army of the loathsome reptiles. It would fill an entire volume were I to

mention all the gruesome snake stories that are served up by an enter-

prising press with an ever increasing amount of high seasoning to

satisfy the cravings of a public now habitually fed on sensations.

Stripped of all the lurid word painting, of all the epithets suggesting

sliininess and other qualities not belonging to any snakes, and of all

exaggerations as to numbers, stench, and noise, there lies at the bottom

the truth that these poisonous snakes, like many others of the harmless

kind, in winter often congregate in great numbers in some cavity iuthe

ground or among rocks. In these retreats they spend the cold season

in a state of. more or less deep stupor, or lethargy, until warm weather

comes to <piicken their pulses, when they issue from their winter
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quarters, spreading out over the ueighboriug region and passing tbe

summer solitary or in pairs. In very liot and dry climates this hiberna-

tion has an equivalent in the aestivation, by which term Dr. Cooper
has designated a similarly lethargic state during the hottest and driest

portion of the summer.

Considering the small number of these snakes met with in the fields

or in the woods during the warm seasons, the large numbers some-

times found in these Ivattlesnake dens in winter is simply astounding.

It seems as if all the pit vipers of the surrounding country had come
together in one spot, and there are good reasons to suppose that so is

actually the fact. The question naturally arises: How have all these

snakes obtained their information about this apparent place of rendez-

vous and how have they been able to find their way to it? It is a

phenomenon in its nature not unlike that of the migration of birds,

and IS apparently even more difficult of a satisfactory explanation.

The old i^re darwinian conception of the inherent and infallible instinct

explains neither, but how is the more scientific idea of the inherited,

unconscious knowledge accumulated and crystallized, as it were, dur-

ing countless generations, how is it to apply in the present case?

As a matter of fact we know yet too little of the habits of the snakes

and of their whole life history to give any explanation much better

than a conjecture. I shall, therefore, not attempt any solution of the

question here, but for the benefit of those who might want to take it

up I shall quote an ingenious theory pioi)ounded recently by Mr. W. H.
Hudson,* whose charming pictures of animal life in the Argentine

Kepublic has made his name a household word among naturalists.

After having briefly alluded to the habit of the rattlesnake to hiber-

nate socially in dens, he proceeds as follows

:

Clearly in this case the knowledge of the hibernating den is not merely tradi-

tional—that is, handed down from generation to generation, through the yonng each

year following the adults, and so forming the habit of repairing at certain seasons

to a certain place—for the young serpent soon abandons its parent to lead an inde-

pendent life; and on the approach of cold weather the hibernating den may be a

long distance away, 10 or 20, or even 30 miles from the spot in which it was born.

The annual return to the hibernating den is then a fixed unalterable instinct, like

the autumnal migration of some birds to a warmer latitude. It is doubtless favor-

able to the serpents to hibernate in large numbers massed together, and the habit

of resorting annually to the same spot once formed, we can imagine that the indi-

viduals—perhaps a single couple in the first place—frequenting some very deep, dry,

and well-sheltered cavern, safe from enemies, would have a great advantage over

others of their race; that they would be stronger and increase more, and spread

during the summer mouths farther and farther from the cavern on all sides, and
that the farther afield they went the more would the instinct be perfected, since all

the young serpents that did not have the instinct of returning unerringly to the

ancestral refuge, and that, like the outsiders of their race, to put it that way, merely

crept into the first hole they found on the apjiroach of the cold season, would be

more liable to destruction.

*The Naturalist in La Plata (Loudon, 1892), pp. 321-322.
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Of all our native snakes, the habits of none are better known than

those of our pit vipers, yet there are many points in dispute which it will

require time and patience and good luck to settle. Other questions

which we have considered to be answered must be discussed over again,

because later observations seem to cast doubt upon the conclusions

long* since arrived at. Thus, we have believed it an undoubted fact

that all the Pit Tipers bring forth their young alive. Gradually the

conclusion had been gained that all of them in this respect are essen-

tially alike, and that the progeny is comparatively limited in number.

The constantly repeated stories of Copperheads having had innumerable

young ones have been shown to rest on confusion with the young of the

spreading adder. The average number of young Pit Vipers born by

species occurring in our country seems to be 8 or 9. exceptionally as high

as 14, while as many as 24 have been authentically recorded for some

exotic forms. But now we read in the very latest edition of Brehm's

"Thierleben" (Vol. vii, 1892, p. 444) that credence is given to the account

of Geyer that he has observed a nest of about 40 Rattlesnake eggs in

the very act of hatching! Now it is quite true that there are reptiles

in which the time of the hatching and that of the expulsion of the eggs

are so close that sometimes the young ones are hatched within the body

of the mother, and thus born alive, but with these snakes the case is

somewhat different, for the egg covering is so thin that it is most

improbable that the eggs are ever expelled before the young have

broken through.

In close connection with the above we are confronted by a not unfa-

miliar question : " Do the snakes swallow their young for the sake of pro-

tection!" Concerning, as it does, the snakes in general and not the

pit vipers in special, except in so far as they are reported to be among
the ones observed to do this very thing, I should have left this theme

at the present occasion with a reference to Dr. G. Brown Goode's admi-

rable summary of all the evidence up to 1873, * as it would carry us too

far to present all that has been written about the subject since then in

this connection, but from the many unpublished letters in my possession

bearing upon the question, and which I have reserved for a later sep-

arate publication, I wish to print the following extracts from one

by the late ]^r. William C. Avery, ot Greensboro, Ala., because they

pointedly expose the inconsistency of some of those who deny the actu-

ality of an occurrence testified to by numerous and competent witnesses,

simply because it seems improbable and because they have not seen it

themselves. Apropos of an account in a previous letter of how he

himselfonce saw a young water moccasin run down its mother's throat,

Dr. Avery wrote as follows:

My reason for mentioaiug in my last letter the fact that I had seen a snake take

her young into her throat was that it had been denied hy some writers. In a work

* On the question "Do Snakes Swallow their Young?" Proc. Amer. Assoc.

Advanc. Science, Portland Meeting, 1873 (pp. 176-185).
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by Charles C. Abbott, M. D., entitled "Model Book of Natural History," the writer

says, on page 499: "The threadbare subject of snakes swallowing their young has

been discussed again and again. The sum and substance of the matter is—they

don't." * * * The fact of the matter is

—

Ihey do; and men believe they do, because

they have seen the young in the act. Dr. Abbott denies this truth, and yet on page
72 of his "Model Book," he Avrites: "Honey badgers are said to sit on their

haunches and shade their eyes with one paw while on the lookout for a bee tree.

This may seem a fishy story, but there is no reason for not accepting it. The world
is more full of marvels than mankind have imagined."

Surely, tlie alleged performance of the snakes is not any more mar-

velous than that of the liouey badger!

It was noted under tlie Harlequins, or Bead Snakes, that those poison-

ous snakes are closely imitated by certain kinds of harmless ones, so

close, in fact, that it is sometimes necessary to discriminate very nicely

in order to distinguish them. Some of the crotalids are subjects

of a similar mimicry which has given rise to a similar confusion of

names. Thus the ordinary and very harndess hog* nose snake, or

spreading adder, is in many districts known as the copperhead, on
account of its superficial resemblance to the latter and the dread
inspired by its certainly formidable looking antics is still heightened

Fig. 83.

UNDER SIDE OF TAIL OF WATER MOCCASIX.

by the terror which tradition attaches to the name. The case of the
water moccasin is similar. The name Moccasin has nearly lost its sig-

niticance and needs a qualifying adjective in order to convey with cer-

tainty the meaning of the employer whether he intends the poisonous

or the harmless kind. Dr. G. Brown Goode has called attention* to the

close imitation of Af/l-istrodon piscivorus (the Moccasin) by the Banded
Water-snake, JSfafrixfasciatus, and asks justly, "Is not this a fair case

of protective mimicry?"

There should never be any difficulty in distinguishing these imitators

from the poisonous species they mimic, with the specimens in hand, for

the absence or the presence of the " pit " would at once settle the

question. Very often the slayer ot the serpent deems it a religious duty
to immediately put his heel to its head and crush it out of all recogni-

tion. In such cases the tail may serve as a distinguishing character,

for in the hog-nose snake, Heterofton, and in the water snake, Natrix^

the large scales covering its under side are divided on the middle line,

while in the venomous Copperhead and Water Moccasin the greater

majority of these subcaudals are undivided. The accompanying fig-

ures (figs. 33, 34) show this distinction, and the heads of the harmless

* Mimicry in Snakes. Amer. Naturalist, vii, Dec. 1873, pp. 747-748.
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imitator.s (figs. 37, 38, 39, 40) may also serve to aid in the identification

wlien compared with figures 35 and 36 and with those of the various

veuomons species given farther on under the heads of the latter.

Fig. 34.

r.VDEIi SIDE OK TAIL OF WATER SNAKE, NATEIX.

With living snakes the matter is more difficult. To the i)erson

familiar with the various kinds of snakes, their appearance and their

habits, there may be no special difficulty in quickly recognizing them, if

he gets a good view of them, but it would be useless to attempt by

Fig. 35. Fig. 36

HEAD OF COPPERHEAD, SHOWN FKOM TOP AND SIDE.

(After Baird.)

Vi'i. 37. Fig. 38.

HEAD OF SPREADING ADDER (HETERODON), SHOWN FRO.M TOP AND SIDE.

Fig. 39. Fig. 40.

HEAD OF WATER SNAKE (NATEIX), SHOWN FROM TOP AND SIDE.

description, or even by figure, to make the differences of the living

snakes so plain to those who have not learned to discriminate between
them, with the specimens in hand, that it would be of any value to him.
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Si/Hcqjsiti of ihe CrotaUd (jtnera inhahitinif Xoith America uorili of Mexico.

rt' Tail Avitiiout rattle, euiling iu a point Agkistkodon.
a- Tail provided with a rattle.

b^ Top of bead covered by regular shields ^ Sistrurus.
&2 Top of head covered by nintierous scales Crotalus.

Genus AGKISTRODON/ Beauvois.

The Moccasins.

1799.

—

Jgkisfrodoi), Beauvoi.^^,, Trans. Am. Pliilos. Soc, iv, p. 381 (Type -/.

mokasen Beauv.).

1802.

—

Scyiale. Latreille, Hist. Nat. Rept., iir, p. 158 (same type).

1803.

—

Ceuchris, Daudin, Hist. Nat. Kept., v (p. 358) (same type; not of Beauv.,

1799).

1819.

—

Scyfaliis, Rafixksque, Sillim. Journ., i, p. 84 (emend.).

1826.

—

Tisiphone, Fitzixger, N. Class. Rept., pp. 34, 63 (type T. cuprea Fitz.).

1836.

—

Acontias, Troost, Ann. Lye. Nat. Hist. N. Y., iii, p. 176 (type A. leitcostoma).

lSS6.—Toxicophis, Troost, Ann. Lye. Nat. Hist. N. Y., in, p. 190 (same type).

1854.

—

Ancistrodoi}, Baird, Serp. N. Y., p. 13 (emend.).

Si/iiopsis of ihe species of A<jlistrodoii occurrinfj in Ihe Uuited States.

a'. A loreal; orbit separated from supralabials by scales; usually 23 scale-rows.

A. contortrix.

a-. No loreal ; su])ralabials entering orbit ; 25 scale- rows A. piscivorus.

The Copi'ERHead.

Agkisfrodon contortrix. i (Linu;eus.).

Plate 3.

1766.

—

Boa contortrix Linn.eus, Syst. Nat., 12 ed., r, p. 373.

—

Scyiale contortrix,

Latreille, Hist. Nat. Rept., in, p. 159 (1802).

—

Cenchris contortrix,

Gray, Ann. Philos., 1825, ji.— . — Gray, Cat. Snakes Br. Mus., p. 16

(1849).

—

Gray, Zool. Miscell., p. 50 (1842).

—

TriijonocephaJus contortrix,

HoLBROOK, N. Am. Herpet, led., ii, p. 69 (1838).—Holbrook, N. Am,
Hcrpet, 2 ed., iii, p. 39 (1842).—KiiiTLAXD, in Mathers Sec. Rep.

Geol. Surv., Ohio, 1838, p. 167.—De Kay, Zool. N. Y., iii, p. 53 (1842).—

Le Conte, South. Med. Surg. Journ., ix, 1853, pp. 651, 665.

—

Dumeril et

BiRROX, Erpet. Gen^r., vii, ii, p. 1494 (1854).

—

Hallowell, in Sitgreave's

Exp. Zuni Colo. Riv., p. 147 (1854).

—

Hallowell, Proc. Phila. Acad.,

1856 (p. 249).—Jan, Rev., Mag. Zool., 1859, Extr. p. 29.—Jax, Eleuc.

Sist. Ofid., p. 125 (1863).

—

Ae/kistrodon contortrix, Baiijd and Girard, N.
Am. Serp., p. 17 (1853).—Jordan, Man. Vertebr. North. U. S.. 5 ed., p.

199 (1888).—Hay, Proc. U. S. Nat. Mus., xv, 1892, p. 386.—Hay, Batr.

Rept. Indiana, p. 123 (1893).—Hfrter, Trans. St. Louis Acad. Sc. vi,

p. 258 (1893).—H. Garmax, Bull. Essex lust., xxvi, 1894, p. 36.—.Ixcis-

trodon contortrix, Baird, Serp. N. Y., p, 13 (1854).—Baird, Mex. Bound.
Surv., II, Rept., p. 15 (1859).—Cope, Proc. Phila. Acad., 1859, p. 336.—
Cope, Bull. U. S. Nat. Mus., No. 1, p. 34 (1875).—Cope, Bull. U. S. Nat.
Mus., No. 17, p. 24 (1880).—Cope, Proc. U. S. Nat. Mus., xiv, 1891, p.
683 (1892).—Allen, Proc. Boston See. Nat. Hiet., xii, 1868, pp. 11, 35.—
CouES, Proc. Phila. Acad., 1871, p. 48.—Cragin, Trans. Kansas Acad.

*From the Greek a^Ktarfwi' (agkistron), a hook; oduf (odon), a tooth.
t From the Latin contortrix, one who twists.

H. Mis. 184, pt. 2 26
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Sc, VII, p. 121 (1881).—Smith, Rep. Geol. Surv. Ohio, iv, 1882, p. 675.—

Truk, ill Hammoud's South Carolina, p. 235 (1883).

—

Kunze, Amer.

Natural., xvii, 1883, p. 1229.—Yakrow, Bull. U. S. Nat. Mu8., No. 24, pp.

12, 801,1883).—Garmax, Rept. Batr. N. Am., i,Ophi(l.,pp. 120, 178 (1883).—

Davis aud Rice, Bull. 111. State Lab. Nat. Hist., i, No. 5 (p. 28) (1883).—

Davis and Rice, Bull. Chic. Acad. Sc, i, p. 28 (1883).—Hay, Aiuph.

Rept. Indiana, p. 13 (1885).—H. Garman, Bull. 111. State Lab. Nat.

Hist., HI, p. 314 (1892).

1799.

—

Agklstrodon niokaseii, Beai'VOIS, Trans. Am. Philos. Soc, iv. p. 370, footnote.

1803.

—

Cenchris mokesoti, Daudin, Hist. Nat. Rept., v, j). 358.

1819.

—

Scyialus cii2)n'its, Rakixesqi'e, Sillim. .lourn., i, p. 84.

—

Harlan, Med.

Phys. Res. (p. 130) (1835).

1819.

—

Scytale mockeson, Sxy, Sillim. Journ., i, p. 257.

—

Coirhrismockeson Harlax,

Journ. Phila. Acad., v, 1827 (p. 366).—Harlan, Med. Phys. Re8.(p.l28)

(1835).

1827.

—

Cenchris marmorata, BoiE, Isis, 1827, p. 562.

1836.

—

Acontias atrofnsciis, TuoosT, Ann. N. Y. Lye. Nat. Hist., in, p. 180.

—

Toxi-

copliis aU-ofnscus, Baird and Girard, N. Am. Serp., p. 150 (1853).

—

Tri-

t/onocephalits atrofiixciis, Holbuook, N. Am. Herpet., lii, p. 43 (1842).

—

De Kay, Zool. N. Y., iii, p. 55(1842).

—

Cenchris atrofuscus, Gray, Ca.t.

Snakes Brit. Mus., p. 16 (1849).

—

Jiicistrodon ntrofuscus, Cope, Bull. U.

S. Nat Mus., No. 1, p. 34 (1875).

1S31 . — Tri{ion oceph a I us cenchris, Schlegel, Essay Physiogn. Serp., i, ji. 191; ii, p.

553.

—

Max v. Wied, Verz. Rept. Reise N. Amer., p. 77 (1865).

1853.

—

Trigonocephahts histrioninis, Dtmkril, Mom. Acad. Sc. Paris, xxviri (p.

534); Prodr. Class. Serjt., p. 138.

1883.

—

Ancistrodon conloririx, var. alrofusfiis, Gar.man, Rept. Batr. N. Am., i,

Ophid., p. 178.

Figures.—Davths, Hist. Nat. Rept., v (pi. lxx, tigs. 3,4), (1803j.— Holbrook, N.

Am. Herpet., 1 ed., ii, pi. xiv (1838); 2 ed., in, pi. viii; pi. ix (airofuscus)

(1842).—De Kay, Zool. N. Y., in, pi. ix, tig. 18 (1842).—B.\ird, Serp.N. Y., pL

I, tig. 3 (1854).—Baird, Pac. R. R. Rep., x, Rept., pi. xxv, fig. 12 (1859).—

Jax, Icon. Ophid., livr. 46, pi. v, tig 1 (1874).—BocoiRT, Miss. Sclent. Me-

xique, Zool. ni, Rept., pi. xxvm (1882).

—

Garman, Rept. Batr. N. Am., i,

Ophid., pi. vin, fig. 1 (1883).—Brehm's Thierleben, 3 ed., vii, p. 468 (1892).

It does not appear tliat any competent lierpetologist has ever exam-

ined a specimen of the so-called " Highland Moccasin," described by

Troost as Acontias atrofnscns, and said to occnr in the monntain regions

from Virginia southward, and its status is therefore so doubtful tbat I

have not ventured to treat it as a separate form. Even Holbrook, who
gave a tigure and a lengthy description, did not see a specimen, and

furnished it only on Troost's authority. On the whole, this variety

appears to be only a partial melanism, as we fre(iuently tind it among
snakes in similar localities.

DescriiMon*—Loral present. Labials not entering into the orbit.

Dorsal rows of scales, 23. Color, light chestnut, with inverted y-

shaped darker blotches on the sides. Labials yellowish white (figs.

41 aud 42).

More slender than Toxicophis [Agl-istrodou] piscivorus. I'lates on

neck and side smaller. Two anterior orbitals, one above the other, the

lower narrower aud forming the posterior wall of pit. A distinct loral

* By S. F. Baird, in I^aird and Girard's N. Am. Serp., p. 17.
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between these and tbe posterior nasal. Labial uot forming part of tlie

orbit, but separated by the four post and suborbitals. Labials not so

largely developed; 8 above, third and fourth largest; below.

Above light hazel brown, rather brighter on the top of the head, and
everywhere minutely mottled with very fine, dark points. On each side

is a series of 15 to 20 darker chestnut-colored blotches resting on the

abdominal scutelhe [ventrals, or gastroteges], and suddenly contracting

about the middle of the side, so as somewhat to resemble an inverted Y-

These blotches extend to the vertebral line, where they may be trun-

cated or end in a rounded apex. Generally, those of opposite sides

alternate with each other, but frequently they are continent above, form-

ing continuous bands. They are so disposed that the intervals between

the successive blotches are pretty much of the same shape and size,

though inverted. The centers of the blotches are lighter; in some cases

Fig. 41. Fiji. 42.

HEAD OF COPPERHEAD, SHOWN FROM TOP AND SIDE.

(After Baird.)

so much so as greatly to increase the y-s^iaped resemblance. Color

beneath dull yellowish, with a series of distinct large, dark blotches, So

to 45 in number, on each side. Chin and throat unspotted. Sides of

head cream color; the line of demarcation very distinct; this passes

along the upper edge of head, in front of the eye, and involving the

lower three-fourths of the orbit, intersects the middle of the second
postorbital plate (counting from above), and extends along the first

row above the labials to the posterior edge of the last labiaL The line

then comes back through the middle of the lower labial range, where it

is marked by a narrow black line. Eostral of the same color. A small

areolated dark spot near the inner edge of each occipital [parietal] plate.

dumber of gastrosteges, 150 to 154; urosteges, undivided, 31 to 48;

divided, to 18 pairs.

Fresh colors of Agkistrodon contortriv (young)—iSTo. 10261; District of

Columbia, Government Insane Asylum grounds; Dr. J. W. Blackburn,
collecitor, September 16, 1802 (died in captivity October 31, 1802).

Ground color above dull vinaceous-cinnamon (Eob. Eidgway, Nomen-
clator of Colors, pi. iv, fig. 15), head darker, drab (iii, 18), marked with

tawny on the temples; dark markings, dark Front's brown (iii, 10),

gradually fading into drab on the sides; tip of tail for the extent of

about 20 mm., both above and below, bright olive-yellow^ (vi, l(i), the

general ground color gradually fading into it at about 25 mm. from
the tip; ground color below ecru-drab (in, 21), dark markings seal-

brown (III, 1); lips pale ecru-drab, the dark edge externally shaded
with tawny-olive. Iris silvery vinaceous-cinnamon.
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Variation.—There is considerable individual variation in the size of

the parietal plates, and the number of sui)ralabials varies bet\Yeen 7

and 8, as shown by Prof. Cope. The regular number of scale rows

across the middle of the body is 23, but occasionally a specimen may
be found with 25.

We have already referred to the probably melanistic variation of

specimens from Tennessee which have been described as A. atrofuscus.

The number of dark cross-bands is also very variable, as shown in the

description given above. Mr. Ragsdale has, in letters to me, alluded

to the fact that the specimens taken by him in Texas had the tip of

the tail greenish, while in eastern specimens it is stated to be blackish.

The material at hand, faded through long immersion in alcohol, throws

but little light upon the question, but in freshly killed specimens from

the neighborhood of Washington, 1 find that in the adult specimens

the tip of the tail above is of the same dark brownish color as the

dorsal blotches; in the young specimens, liowever, it is bright greenish

yellow, and it seems quite probable that in half-grown si^ecimens it

may be of an intermediate olivaceous color.

Geographical distrihution.—In a general way the range of the Copper-

head is coextensive with that of the Banded Kattlesnake, Grotalus

horridus, though as a rule it does not extend quite as far North. As
a compensation it goes considerably further South in the western por-

tion of its range, extending into the southern part of Texas.

In the Kortheast it does not seem to reach further North than central

Massachusetts, though DeKay states that Ilolbrook had received spec-

imens from Vermont. Dr. J. A. Allen (Proc. Boston Soc. Nat. Hist.,

XII, 18G8, p. 11) speaks of its occurrence in Massachusetts as follows:

There is a well-known den of this specieis on Mount Tom, near which a consider-

able number of specimens are annually killed by different individuals. I have not

heard of it elsewhere in the State [Massachusetts], thongh Linsley has reported it

from Connecticut.

It is repeatedly asserted that the Copperhead does not occur in

Florida; but while it does not appear to be found in the peninsula

proper, it has been taken at its very base, as testitied by specimens

from Gainesville sent to the National Museum by Judge J. Bell.

In Michigan, Wisconsin, and Nebraska it is lacking, and apparently

also in Iowa, as I find no reliable record of its capture in that State.

In Indiana, writes Dr. Hay, this venomous serpent, once abundant

in most localities of the southern half of the State, is now happily

becoming rare; in most localities it is probably entirely exterminated.

Where, however, the country is not thickly settled, and where there

are abundant forests and rocks, it may even yet be found in consider-

able numbers. In the northern portion of the State it has probably

always been scarce, but still present. The record for Illinois as given

by H. Garman is similar: ''Throughout the State; rare north, frequent

south."

West of the Mississippi it has been recorded from Missouri and
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Kausas, Indian Territory, Loiiisiaua, all the way down to the pine

"woods north of Lake Pontcbartrain, where Dr. G. Kohn informs me
that it is scarce, however. In Texas it seems well represented east of

the one hundredth meridian and north of the twenty-ninth parallel.

Habits.—It is agreed by almost all observers that the Copperhead, or

Upland Moccasin, Chunk-head. Deaf Adder, or Pilot Snake, as it is

called in various localities, is a much more vicious animal than the

Eattlesnake; not only because it strikes without giving the warning of

the rattle, though it is sometimes known to attempt this by quickly

vibrating the tail against some hard and dry objects, but also because it

is of a much more aggressive nature. However, although considerably

quicker of motion than the Rattler, it is a comparatively slow snake,

and as Dr. Weir Mitchell has shown that its poison in proportion to the

quantity is less virulent than that of the Rattlesnake, its bite is less

dangerous, and as it but seldom exceeds 3 feet in length,* it is a much
less terrible animal than generally supposed.

Dr. H. C. Yarrow has reported quite an interesting series of cases of

poisoning from bites of copperheads (Am. Journ. Med. Sc. (n. s.),

Lxxxvii, 1884, pp. 422-435). Of the umuy cases recorded in the medi-

cal journals he had only found one fatal case, viz, that of a 6-year-old

boy, although some of them were very severe, particularly the one which
came under his own observation, a case the more remarkable as the

snake was very small, "not over 14 inches long." It is plain from the

symptoms, however, that the case owed but very little of its severity

to the venom injected by the snake, and it is an excellent example of

how complicated such cases may be, and how difficult it is in cases both

of recovery and death to say how much is due to the activity of the

venom and how nuich to other circumstances.

Dr. R. E. Kuuze (Am. I^atural., xvii, 1883, pp. 1229-1238) thinks

that the Copperhead does not strike from a regular coil, like the Rattle-

snake, but tbat its effective blow is delivered when the middle of the

body is thrown into long, almost rectangular curves, and the head held

only slightly elevated above the ground.

S, Garman, as quoted by Dr. Hay, having studied the Copperhead in

captivity, states that they usually eat the prey as soon as it is dead and
even before it ceases to struggle. Sometimes lively mice would elude

two or three strokes, and this would seem to throw the snake into an

ecstacy of excitement. They would not eat fishes.

The Copperhead produces living young like the other crotalids, the

average number apparently varying between seven and nine. State-

ments often seen in newspapers referring to female copperheads Avith

an enormous number of young ones having been killed are due to a con-

fusion of this species with other snakes.

* A large male killed this year near Washington, D. C, and presented by Dr. J.

W. Blackburn to the Museum, measured, when fresh, 38 inches (about 965 mm.),

while a female killed near the same place last year was only about 1 inch shorter.
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The Water Moccasin.

Jykisirodon jyiscivorus " (Lac^p^de).

Plate 4.

l-S9.—CrotaIus jmcivorus, Lacepede, Hist. Nat. Serp., ii, Table U6th., p. 130.—

Sci/tale jmeivora, Latheille, Hist. Nat. Kept., ill, p. 163 (1802).—A'ci/toZe

piscivorus, Daudin, Hist. Nat. Kept., v, p. 344 {1S03) .—Natrix piscironis,

Merrem, Teutaiueii, p. 131 (1820).— TrUjoiioctphahts piseivorun, Holbrook,

N. Am. Herpet., 1 ed., ii, p. 63 (1838).—Holbrook, N. Am. Herpet., 2

ed., Ill, p. 33 (1842).—De Kay, Zool. N. Y., iii, p. 55 (1842).—Le Conte,

South. Med. Surg. Journ.. ix, 1853, pp. 651, 664.—Dumeril et Bibron,

Erpet. GciK^r., vil, ii, p. 1491 (1854).—Jan, Rev. Mag. Zool., 1859, extr.

p. 29.—Jan, Eleuc Sist. Otid., p. 125 (1863).— CeHc/u-is piisciroruii, Gray,

Zool. Misc., p. 51 (1841).—Gray, Cat. Suakes Brit. Mus., p. 16 (1849).—

Effeldt, Zool. Garten, xv, 1874 (p. 1).

—

Toxicophis jnscivorus, BAiRDaud

GiRARD, N. Am. Serp., p. 19 (1853).—Baird, Pac. R. R. Rep., x, Whipple's

Route, Rept., p. 40 (1859).-Smith, Rep. Geol. Surv. Ohio, iv, p. 676

(1SS2).—Ancisirodon jiiscivorus, Cope, Proc. Phila. Acad., 1859, p. 336.—

Cope, Proc. Am. Philos. Soc, 1877, p. 64.—Cope, Bull. U. S. Nat. Mus., No,

17, p. 24.—Cope, Proc. U. S. Nat. Mus., xi, 1888, p. 393.—Cope, Proc. U.

S. Nat. Mus., XIV, 1891, p. 683 (1892).—Coues and Yarrow, Proc. Phila.

Acad.,1878, p. 26.—True, in Hammond's South Carolina, p. 235 (1883).—

Garman, Rept. Batr. N.Am., i,pp. 121, 178 (1883).—Garman, Bull. Essex

Inst., XXIV, p. 4 (1892).

—

Boettger, in Brehm's Thierleben, 3 ed., vii, p.

469 (1892).—H. Garman, Bull. HI. State Lab. Nat. Hist., in, p. 315

(1892).—Agkistrodoii piscivonis, Jordan, Man. Vert. North. U. S.,5 ed.,p.

199(1888).—H. Garman, Bull. 111. State Lab. Nat. Hist., in, p. 187 (1890).—

H, Garman, Bull. Essex Inst., xxvi, p. 36 (1894).—Hay, Proc. U. S. Nat.

Mus.,xv, 1892, p.386.—Hay, Batr. Rept. Indiana, p. 184 (1893).—Lcenn-

BERG, Proc. U. S. Nat. Mus., xvii, 1894, p. 336.

. 1802.

—

Coluber aquations, Shaw, Gen. Zool., iii, p. 425.

lS29.—Trigonocepha1us iisiphone, Cuvier, Regne Anini., 2 ed., ii (p. 89) (in part).

1836.—Aconlias leucostoma, Troost, Ann. N. Y. Lyceum Nat. Hist., in, p. 176.

ISoS.—Toxicophis pu(jtiax, Baird and Girard, N. Am. Serp., pp. 20, 156.—Hal-

LOWELL, Proc. Phila. Acad., 1856, p. 307.—Baird, Mex. Bound. Surv., ii,

Zool. Rept., p. 15 (1859).

—

Ancistrodon pugnax, Cope, Proc. Phila. Acad.,

1859, p. 336.

ISri^.—Trigonocephalus airofuscus, Hallowell, in Sitgreave's Exp. Znni and

Colo. Riv., p. 147 (not of Troost).

1863.

—

Trigouocephalus j^iscivorus, var. pugnax Jan, Eleuc. Sist. Ofid., p. 125.

—

Ancisirodon piscirorus, subsp.^Mf/nax, Cope, Bull, U, S, Nat, Mus., No. 1,

p. 34.—Garman, Rept. Batr. N. Am., i, Ophid., p. 159 (1883).—Yarrow,

Bull. U. S. Nat. Mus., No. 24, pp. 12, 80 (1883).

\81o.—Ancisirodon piscirorus, subsp. piscirorus, Cope, Bull. U. S. Nat. Mus., No.

1, p. 34.—Yarrow, Bull. U. S. Nat. Mus., No. 24, pp. 12, 79 (1883).—

Davis and Rice, Bull. 111. State Lab. Nat. Hist., i. No. 5 (p. 28) (1883).

Davis and Rice, Bull. Chic. Acad. Sc, i, p. 28 (1883).

Figures.—Troost, Ann. N. Y. Lye. Nat. Hist., in, 1836, pi. v.—Holbrook, N.

Am. Herpet., 1 ed., ii, pi. xiii (1838), 2 ed., iii, pi, vii (1842),—Baird, Pa--.

R. R. Rep., X, Rept., pi. xxv, iigs. 13, 14 (1859).—Baird, Mex. Bound. Surv.,

Zool. Rept., pi. VI (1859).—Jan, Icon. Ophid., livr. 46, pi. iv (1874).—

Bocoi-RT, Miss. Sc. Mex., in, Zool., Kei»t., livr. 8, pi. xxvii (1882),—Gar-

man, Rept, Batr, N. Am, i, Ophid., pi. vin, tig, 2 (1883).—Brehm's Tliierleb.,

3 ed., VII, p. 470 (1892j.

* From the Latin jJiscivorus, at fi.sh-eatiug.
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Fig. 43.

HEAD OF AGKISTRODON
riSClVORUS FROM
ABOVE.

(After Baird.

)

Description.*—No loral. Inferior wall of orbit constituted by third

labial: 25 dorsal, rows. Dark chestnut brown, with indistinct vertical

dark bars. Line from superciliary along the edge of the head, through
the middle of the second supralabial row. A second line from the

lowest point of the orbit parallel to the first (figs. 43 and 44).

Scales all large and well developed; those on the sides and back of

head consiiicuously so. Two nasal plates, with the nostril between
them. Anterior orbitals 2, one above the other, the

upper extending from the eye to the posterior nasal,

the lower linear and forming the npper wall of the

pit. Lower and posterior wall of pit constituted by

a narrow plate resting along the third labial and ter-

minating on the second. Third labial very large,

constituting the inferior wall of the orbit, of which '^

scales form the posterior. Upper labials 8, very large

and broad; lower 10. Occipitals [parietalsj terminated

each by a triangular plate. All the scales on the

back of the head carinated. Dorsal scales all cari-

nated.

General color, dark chestnut-brown with darker

markings. Head above, purplish black. An obsolete

chestnut-brown streak passes from the posterior end of the superciliary

along the upper edge of the head, through the middle of the second row

01 supralabial scales. A narrow yellowisli white line passes from the

third labial, or begins just below the lowest part of the orbit, and pass-

ing backward parallel with the first stripe crosses the angle of the mouth

at the seventh labial and meets the first stripe on the side of the neck,

where it is confluent with yellowish white of the throat. On the lower

labial are 3 short, nearly vertical, light bars; on fourth, sixth, and

seventh, the rest of the jaw itself, as well as the interval between the

stripes on the sides of the head, dark purplish brown, of which color is

also the space in front and below the eyes. General color above, dull

dark chestnut-brown. On each side a series

of 20 or 30 narrow, vertical, purplish black

bars 1 or 2 scales wide. Of these, sometimes

2 contiguous to each other on the sameisideare

united above into an arch, inclosing a space,

the center of which is rather duskier than the

ground color ; at others, corresponding bars

from the opposite sides unite and form half rings, encircling the body.

Sometimes there is a lighter shade bordering the dark bars. Beneath,

black, blotched with yellowish white.

Number of veutrals [gastrosteges], 130 to 145; of subcaudals [uro-

stegesj, 39 to 45, of which divided, to 21.

Fig. 44.

S.\ME FROM .SIDE.

By S. F. Baird, in Baird and Girard's N. Am. Serp., p. 19.
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Variation.—The supposed species, or subspecies, .1. pufina.r^ was
based ui)on an alleged different arrangement of the anterior supra-
labials in specimens from Texas, the second being crowded up from the
commissure by the iirst and third. Later investigations of much addi-
tional material have shown that the character is very variable and
entirely too unstable to serve as a tbundation for a division.

The number of divided urosteges is also highly variable and seems to
have no significance.

In the young s])ecimens the colors are much ligliter and the pattern
better defined than in the adults.

Geographical (listrilnition.—In the main, the Water Moccasin, or the
Cotton-Mouth, as it is also often called from the whiteness of its mouth,
has the same range in the United States as the harleciuin snake, Ula2)s
fulri>(.s, extending as it does from North Carolina along the coast to
the Mexican boundary, including the entire peninsula of Florida, It
is also found a considerable distance up the Mississippi Kiver and some
of its southern tributaries.

In North Carolina it is found in several localities. We have speci-
mens from Wilmington and New Berne, and Messrs. Brindey, of
Raleigh, inform me that in the summer of 1891 one specimen over 3
feet long was taken on Neuse Kiver, 1 mile above Milburne, some 6
or 8 miles east of Kaleigh. According to Coues and Yarrow, it is very
numerous in woods of Bogue banks on the mainhuul near wet and
marshy jdaces. Holbrook locates its northern limit at Pedee River.
In the coast regions of South Carolina, Georgia, Alabama, and Missis-
sippi it is very numerous, as well as over the whole of Florida as tiir

as Key West, The same may be said of Louisiana, and Dr. Gustave
Ivohn informs me that the moccasin, or the Congo serpent, as it is
called by the Creoles, is common even within the limits of the city of
New Orleans, Along the Mississippi River it ascends into southern
Missouri, Illinois, and Western Kentucky, In Illinois it occurs along
the Wabash River at Mount Carmel, and Mv. Robert Ridgway assures
nie that trustworthy witnesses have told him of its former occurrence
as far as Yincennes, in Indiana. On the west side it ascends the
Arkansas River the entire breadth of the State of Arkansas, and
seems to reach as far up as the boundary of Oklahoma Territory at
least. In eastern Texas it follows the rivers into the interior even as
far up as Dallas, where Cope regards it as still abuiulant, but in the
western, more arid portion of the State it does not seem to go fsirther
up than about the thirtieth parallel, though on the coast it is quite
plentiful,

HahiU.—rnlike the other Pit Yipers inhabiting the United States,
the AYater IMoccasin, as the name implies, is distinctively a water snake.
Holbrook, wlio had ])lenty of opportunity to observe its habits, writes
that it is found about dam]> swampy places, or in water—far from
which it is never observed. In summer, numbers of these serpents are
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seeu resting on the low branches of siicli trees as overhang the water,

into which they i)lunge on the slightest alarm. Catesby, he continues,

thinks they select these places to watch for their prey. They merely

choose them in order to bask in the sun; for in those situations deprived

of trees, as the ditches of rice fields, their basking places are often on

dry banks. They are the terror of the negroes that labor about rice

plantations, where they are more dreaded than the Rattlesnake, which
only bites when irritated, or in self-defense, or to secure its prey; the

water moccasin, on the contrary, attacks everything- that comes within

his reach, erecting his head and opening his mouth for some seconds

before he bites.

ISTotwithstanding the fact that the poison of the Water Moccasin has

been found proportionately less virulent than that of the liattlesnake

and the Copperhead, the fear it inspires is well founded, for it is a much
larger and especially much heavier snake than tfie Copperhead. I do
not know the extreme length to which it may grow, but it probably

exceeds 4 feet considerably, as the largest specimen in the ]S"atioual

Museum collection measures 45a inches (1.160 m.) with a circumference

around the thickest part of the body of uot less than 7^ inches (190

mm.). Records of cases of Moccasin bites are rather scarce, however,

and the fatalities are probably not numerous. A serious case was
recently reported to the writer by Mr. E. P. Alexander, of Georgetown,
S. C, of a woman bitten in one finger. On September 26, 1893, he
wrote again

:

The woman recovered, but surtered much for two weeks, tlesh sloughinj^ from
linger, so that amputation of the tiuger, or eveu of the hand, was seriously consid-

ered by the attending physician.

The habits of the Water Moccasin have been studied very little in

their native haunts, but as this Crotalid seems to bear captivity better

than any of the others, there have been made very valuable observa-

tions in the Zoological Garden in Berlin by RudoIi)h Efteldt.* He
obtained four specimens, which had been born in the Zoological Garden
in London, and reared there with great success. They became exceed-

ingly tame and gentle toward their keeper, who finally handled them
without fear in an almost reckless manner. They would take the food,

preferably fishes, but also other cold or warm blooded animals, or even
raw meat, from tlie forceps in the hand of the keeper. Toward other

snakes, including Rattlesnakes, they were very savage, and, curiouslj^

enough, their bite proved dangerous to other poisonous snakes, but
uot to others of their own species. They would often fight among
themselves, chiefly for a place in the water basin or during the pairing-

season.

The pairing wah observed by Effeldt repeatedly at various seasons,
in spring, summer, and even in the autumn as late as October 10, and
described by him in detail. A pair which he obtained in 1871 and

Zool. Garten, xv, 1874 (pp. 1-5).
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1872 paired on January 21, 1873, and on the following July 6 he found

8 recently-born young in the cage. They were about 260 mm. long by

15 mm. thicli, and, unlike the parents, of a pale flesh color, with black-

ish brown zigzag bands. After the first molt, about two weeks after

birth, the ground color became more reddish brown, and at the next

one, about five weeks later, copper brown, the head being more brightly

colored in all stages. This color lasted into the second year, when

they gradually assumed the dark color of the parents. During the

first two weeks they took no food, then they accepted young frogs, but

refused fishes. At the end of two months they were 340 mm. long,

with a proportionally large head. The parents seemed to show some

affection for their offspring.

Genus SISTRURUS,* Gamiaii.

The Ground Rattlesnakes.

1822.

—

CrotaJiis, Fleming, Philos. ZooL, ii, p. 294 (type C. miUaris) (not of Linn.,

1758).

1825.—Crotaloplwr Its, Gray, Ann. Philos., 1825 (p. 205) (not of Honttnyn, 1764).

1826.— Cattdisoiia, Fitzinger, N. Class. Rept., p. 34 (type C. miliarius) (not of

Lanrenti, 1768).

1883.—Sisirunts, Garman, N. Amer. Rept., I, Ophid., pp. 110, 176 (same type).

Between 1822 and 1826 several authors, led by Fleming, for the first

time undertook to subdivide the old genus Croialns into two genera

according to the scutellation of the top of the head, but they were

very unfortunate in adopting for the ground rattlers names which had

been used before. Considerable confusion in the nomenclature of the

rattlesnakes was the result, as partly pointed out under the head of

Grotalus. S. Garman was the first to fully understand the situation,

and, in 1883, to supply a tenable name for the genus of the ground

rattlers. He has fully demonstrated the correctness of his position.t

The Ground Rattlesnakes form a small compact genus of only three

species, one of which is confined to Mexico. Their distribution in the

United States is rather curious, inasmuch that they are found in the

eastern portion east of the Rocky Mountain region proper, although

one form enters the Sierra Madre plateau, even occurring on the west-

ern slope of it in Arizona.

The two species inhabiting the United States occupy two distinct

areas, which only overlap to a comparatively slight extent in the

Indian Territory and adjacent region.

Synopsis of the species of Sisirurns fo:ind in Die Vnited States.

«'. Prefrontals not in contact with the loreal proper (lowerloreal, if two be present)

;

a whitish stripe from posterior nasal below eye to angle of nionth (fig. 45).

&'. Number of scale rows usually 25.

c'. Spots larger S. catenalus

c^ Spots smaller ^ S. c. consors

*From the Greek anarpor (seistron), a rattle; ovpa (oura), a tail,

t Science, xix., May 20, 1892, p. 290.
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b". Number of scale rows usually 23 S. c. Edwaidsii

a?. Prefrontals ill contact with the loreal proper; a whitish stripe from below center

of eye to angle of mouth (fig. 46) S. miliarius

Fig. 45.

HEAD OF SISTRURUS CATENATUS.

From side, showing color pattern.

Fig. 46.

HEAD OF SISTRURU* MILIARIUS.

From side, showing color pattern

A pretty good character in dubious cases between S. catenatus typi-

cal and S. miliarius consists in the pattern of the parietals. if visible.

Fig. 47.

rOLOR PATTERN OF TOP OF HEAD OF SISTRURUS

CATENATUS.

Fig. 48.

COLOR PATTERN OF TOP OF HEAT) OF SISTRURUS

MILIARIUS.

In the former there is a dark patch covering the center of the parietal

8uture (fig. 47), while in the latter the light portion forms a narrow

band down the entire length of this suture (fig. 48).

The Massasauga.

Sistrunis catenatus,* (Raliuesque).

Plate 5.

ISIS.— Crotalinus catenatus, Ravisesqvk, Amer. Mouthl. Mag., iv, 1818, p. 41.

—

Crotaliis catenatus, GAR-!dAN, N. Am. Rept., i, Opliid., p. 118 (1883).—<Sis-

trurus catenatus, Gakman, N. Am. Rept. i, Ophid., p. 176 (1883).—Joudan,

Man. Vert. North. U. S., 5ed., p. 199 (1888).

—

Taylor, Ann. Rep.Nebraska

State Board Agric, 1891, p. 355 (1892).—Osborne, Part. Cat. Anini. Iowa,

p. 9 (1892).—H. Garman, Pull. 111. State Lab. Nat. Hist., iii, p. 312

(1892).—H. Garman, Bull. Essex Inst., xxvi, 1894, p. 62.—Hay, Batr.

Rept. Indiana, p. 126 (1893).—Hurter, Trans. Acad. Sc. St. Louis, vi, p.

258 {1S^3).—Crotalophorus catenatus, Cope, Proc. U. S. Nat. Mus.,xiv, 1891,

p. 685 (1892).—Hay, Proc. U. S. Nat. Mus., xv, 1892, p. 387.

JS25.—CrotaIustergeviinus, Say, in Long's Exped. Rocky Mts., i, p. -^99.-Harlan,

.Journ. Phila.Acad.,v, 1827, (p, 372).—Harlan, Phys. Med. Res., p. 135,

(1835).—DuMERiL ET BiBRON, Erp^t. Gen^r., vii, ii, p, 1479 (1854).—Cope,

iu Mitchell's Res. Yen. Rattlesn., p. 125 (1861).—Hayden, Trans. Am.

From the Latin catenatus, chained, chain-like.
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Philos. Soc, xir, 1H62, p. 177.

—

Crotalophorus ^ergemi)tHs,G^RAY, Synops.

Rept., p. 78 (1830).—Gkay, Cat. Snakes Brit. Mus.,p. 18 (1849).—Hul-

BROOK, N. Am. Herpet., 2 ed., in, p. 29 (1842).—DeKay, Zool. N. Y., in. p.

57 (1842).—Baird and Gikakd, N. Am. Serp., p. 14 (1853).—Baird, Serp.

N. Y., p. 11 (1854).—Gebiiard, Sixth Rep., State Cab. Nat. Hist. N. Y., (p.

22) (1853).—Kennicott, Trans. 111. State Agr. Soc. i., 1853-54 (p. 592).—

Cope, Proc. Pliila. Acad., 1859, p. 336.—Max v. Wied, Verz. Rept. Reise

N. Amer., p. 74 ^;l865).—Smith, Rept. Geol. Surv. Ohio, iv, p. 674 (1882).—

Higley, Trans. Wise. Acad. Sc, vii, p. 161(1884).

—

Caudisona tergemina,

Wagler, Nat. Syst. Amph., p. 176(1830).—Cope, Bull. U. S. Nat. Mus.,

No. 1, p. 34 (1875).—CouES and Yarhow, Bull. Geol. Geogr. Surv. Terr.

(Hayden's), iv, 1878, p. 209.

—

Cragin, Trans. Kansas Acad. Sc, vii, p. 121

(1881).—Davis and Rice, Bull. 111. State Labor. Nat. Hist., i. No. 5 (p. 28)

(1883).—Davis and Rice, Bull. Chic. Acad. Sc, i, p. 28 (1883).—Yarrow,
Bull. U. S. Nat. Mus.,No. 24, pp. 12, 79 (1883).—Hay, Amph. Rept. Indiana,

p. 13, pi. II, tig. 15 (1885).

—

Garnier, Proc. Canad. Inst. Toronto (3), v,

1888, (p 255).—GiBBS, Wolver. Natural., i, Feb., 1890, p. 12.—Gibbs, For-

est and Stream, xxxix, July 7, 1892, p. 7.

1838.

—

Croialus milianits, Kirtlaxd, in Mather's Sec. Rep. Geol. Surv. Ohio, 1838,

p. 167 (not of Linn).—W. L. Sclater, Snakes, lud. Mus., p. 74 (1891).

1838.

—

Croialus messasaiigus, Kirtlaxd, in Mather's Sec. Rep. Geol. Surv. Ohio,

1838, p. 190 (footnote).

1842.

—

Crotalophorus kirtlandi, Holbkook, N. Am. Herpet., 2 ed., iil, p. 31.

—

De
Kay, Zool. N. Y., hi. p. 57 (1842).—Gray, Cat. Snakes Brit. Mus., p. 18

(1849).— C. lirtlandii, Baird and Girard, Cat. N. Am. Serp., p. 16

(1853).—Kexxicott, Trans. 111. State Agr. Soc, i, 1853-'54 (p.592).—

Cope, Proc. Phila. Acad., 1859, p. 336.

1850.

—

Crotaphorns, sp., Agassiz, Lake Superior, p. 381.

1854.

—

Crotalophorus massasauga, Baird, Serp. N. York, p. 12.

1882.

—

Crotalophorus tergeminus, vai. kirtlandU, Smith, Rep. Geol. Surv. Ohio, iv,

p. 674.—HiGLEY, Trans. Wise. Acad. Sc, vii, 1884, p. 161.

1882.

—

Crotalophorus catenatus catenatus Cove, Ptoc. U. S. Nat. Mus., xiv, 1891 (No.

882), p. 685.—Taylor,.Amer. Natur^al., xxvi, Sep., 1892, p. 752.

/-'(V/i/res.—Holbr()OK,N. Am. Herpet., 2 ed., iii, pll. x. vi (1842).—Agassiz, Lake

Superior, pi. vi, figs. 6-8 (1850).—Dumeril and Bibrox, Erp^t. G^ndr.,

Atlas, pi. Lxxxiv t>is, fig. 5 (1854).—Baird, Pac. R. P. Rep., x, Rept., pi. xv,

figs. 9, 11 (1859).—Garmax, Rept. Batr. N. Am.,i, pi. ix, fig. 2 (1883).

Description*—Twenty-five rows of dorsal scales, strongly carinated,

with the exception of the first row, which is i)erfectly smooth. Vertical

Fig. 49. Fig. 50.

HEAD OF SISTRCRrS CATENATUS, SHOWN FROM TOP AND SIDE.

plate [frontal] subhexagonal, pointed posteriorly. Seven longitudinal

series of blotches. A narrow band of yellowish white extends from the

pit.to the neck in liassiug close to the angle of the mouth (figs. 49, 50).

*Bv C. Girard, in Baird and Girard's N. Am. Serj)., p. 14, from specimens from Wis-
consin, Michigan, and Ohio.
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MaSSASAUGA,—SiSTRURUS CATENATUS.

From Holbrook, Nurtli Am. Herpetology.
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The ground color a bove is brown ; the blotches are deep chestnut-

brown, blackish externally, and with a yellowish-white margin. The
dorsal blotches are 34 in number from the head to the region opposite

the amis, 20 of which are transversely and irregularly oblong, anteriorly

and posteriorly emarginated—less so, however-, posteriorly; 8 are sub-

circnlar. Five or (J exist on the tail from the anus to its tip, extending

on the sides, the last two forming sometimes a complete ring. The next

series on either* side is composed of small blotches, but as intensely

colored as in the other series. They alternate with the dorsal ones.

They have no regularity either in outline or jjosition. The second lateral

row is composed of the largest lateral blotches. They are transversely

oblong or oval on the second, third, fourth, fifth, and sixth rows of scales,

and opposite the blotches of the dorsal series; consequently alternating

with third series above. The first lateral series again is composed of

blotches intermediate in size between those of the third and second
series; they occupy the first and second rows of scales, and extend

somewhat to the abdominal scutelhe [ventrals, or gastrosteges], and
alternating with the adjoining series. Two undulated vitti^ extend
frojn. the supraorbital plates along the neck to the first dorsal blotch,

and often confiuent with the latter. A linear vitta margined with yel-'

lowish white extends from the posterior edge of the eye to the sides of

the neck; the inferior yellow margin is the broadest, and passes from
the pit close to the angle of the mouth, turning forward to the middle of

the lower jaw, inclosing a semielliptical brown patch. Two elongated

yellowish spots may be observed diverging from both sides of the pit to

the lip. The cephalic plates are deep chestnut brown; a transverse

light brown band extends across the head from one orbit to the other.

Variation.—The ground color varies from brownish gray, through
brown, to blackish, the latter being the so called C. kirtlandi. It

appears that specimens living in swamps and marshy places are chieHy
of the latter color. The alleged differences in the shape of the head
between Ohio and Wisconsin specimens (Smith, Joe. eit.) I have been
unable to verify.

Geoyraphical distribution.—The area inhabited, now or formerly, by
the Massasauga lies approximately between the seventy-seventh and
ninety-eighth meridians and the thirty-eighth and forty-fifth parallels.

In the State of Xew York theyhave been found in Genesee County,
in the western portion, draining into Lake Ontario, where their occur-

rence in the town of Byron was recorded for the first time in ISoS by
Mr. John Gebhard. They then inhabited a white-cedar swamp con-

taining an area of about 1,000 acres. In Ohio, whence came the

types of Kirtland's C. messasamjus (or Holbrookes G. kirtlandi), they
are presumed to occur in all parts. It is also common in parts of

Michigan, though it must be remembered that this expression " com-
mon" in all these snakes is a very indefinite term. The accessible rec-

ord may show them to have been common in a given place at the time
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it was made, yet at the present day oue may search long and often in

the same phice and not hnd one. Dr. Hay says that it is yet abundant

in some localities in Indiana, but he has not been able to confirm its

occurrence south of Indianapolis. He also states that on the prairies

of Illinois, before the country became thickly populated, they were

extremely abundant, and the killing of two or three dozen of them in a

season was not an unusual thing for any farmer's boy, while now, in that

same region, not one is seen in years. H. Garman states that it occurs

on the prairies throughout Illinois, but I can find no reliable records

for the southern part. The only place where Hurter has found it there

is the ''Wet Prairie," near Edwardsville, Madison County, where they

seem to be common, however. The massasauga also occurs in suitable

localities in Wisconsin, Minnesota, and Iowa. Taylor quotes it as com-

mon in eastern and middle ]S^ebraska, and the record for Kansas is

similar. Farther in the Southwest it is replaced by 8. edwardsii. In

the Northeast the Massasauga extends into Canada, where it occurs in

various localities in the peninsula of Ontario. The National JNEuseum

has a specimen from Lucknow, by Dr. (iarnier (No. 127.-)2), and Mr.

James M. Macoun informs me that he knows of specimens from

Georgian Bay, Lake Huron, and Pelee Point, Lake Erie.

Habits.—The Massasauga is emphatically a species of the prairies

and their swamps and marshes. Its life history offers as yet some

unsolved or disputed questions, but thanks to Dr. O. P. Hay's inter-

esting studies of this species, much light has of late been thrown upon

it, and to those who want a more detailed biography I would recom-

mend his article, " The Massasauga and its Habits," in the American

Naturalist (Vol. xxi, 1887, pp. 211-218), which also contains some

interesting observations ou two specimens which brought forth living

young—one five, the other six—in captivity.

Being a comparatively small species, the maximum length probably

not exceeding 40 inches, its bite is correspondingly less dangerous

than the larger Eattlesnakes. There seems to be great diversity of

opinion, however, as to the extent of its poisonous j)ower, for while

Dr. Kirtlaud asserts that the bite is scarcely more than the sting of a

hornet, the farmers fear it very much, and Dr. Hay thinks that one

Massasauga would probably be equivalent in virulence to a whole

colony of hornets, which I think is more nearly correct.

Dr. Hay also characterizes the statement that the sound of the rat-

tle of the Massasauga is so feeble that it is scarcely audible, as cer-

tainly incorrect, asserting from experience that it can be heard at a

distance of several feet. Dr. Morris Gibbs, who has examined a great

many specimens, found the largest number of rings in the rattle to be

10. The largest number in any specimen in the National Museum is 1>

(No. 12752).

Dr. Taylor, writing of the Massasauga in Nebraska, states that an

examination of the contents of the stomachs of this species shows that
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its food is almost wholly made up of mice and otber rodents, and he

consequently considers it decidedly useful, aside from its venomous

qualities. It seems hardly advisable, however, to suggest j)rotectiou

for this species on this account, but I would advise that the farmers

spare the life of every large harmless snake on their land, and there

would be no harm in killing off ev^ery Eattler, for harmless snakes will

destroy the mice fully as well as the poisonous ones.

Thk Gulf-coast Massasauga.

Sistniriis catenatus consors,* (R. & G.).

7853.

—

Crotalophonis coiisors, Baird aud Girard, Cat. N. Am. Serp., p. 12.

—

Dv-
MERiL aud BiBRoN, Eippt. Geuer., vii, ii, p. 1482 (1854).

—

Baird, Pac. K.

R. Rep., X, Reptiles, p. 14 (1859).

1883.

—

Sistrurus catexalus, var. consors, Gakmax, Rept. Batr. N. Am., i, Ophid.,

p. 176.

1892.^.* Sistruru.s catenatus, Garman, Bull. Essex Inst., xxiv, p. 4.

ii'/^«m—Baird. Pac. R. R. Rep., x, Rept. pi. xxiv, fig. 8 (18,59).

The status of the present form is very doubtful. It was described by

Baird and Girard from a single specimen collected at Indiauola, Tex.,

which now appears to be lost. The original descrij^tion does not fur-

nish any very tangible character by which to separate it from typical

S. catenatus with 25 scale rows, but its scutellation is compared chiefly

with 8. miUarius, which seems to indicate that it may have had the pre-

ocalar and posterior nasal separated, although the otherwise so char-

acteristic color pattern of the head is that of S. eatenatns. The figure

111 the Pacific Railroad Eeport [pi. xxiv, fig, 8], gives only the top of the

head, but the above suggestion is strengthened by that figure, which

certainly seems to show a separation of the shields mentioned by a loreal,

but whether by an upper loreal, detached from the anterior i)ortion of the

preocular, or by a large loreal jjroper, is not clear, although the former

alternative seems most j)robable. In that case we have probably to do

with an individual variation only, and the only ground for the separa-

tion of the subspecies would lie the smallness of the dorsal spots. The
25 scale rows would then distinguish it from the subspecies S. c. edivardsii.

Iain inclined to think that the 8. catenatus reported by Garman (Bull,

Essex. Inst., xxiv, 181>2, p. 4.) from Deming's Bridge, Matagorda County,

Tex., not very far from the type locality of 8. eorisors, and which, like

the latter, had 25 scale rows, belong here. They have, moreover, 48 to

51 dorsal blotches.

For the sake of completeness, I add the original description by C,

Girard.

Description.—Twenty-five rows of dorsal scales, all cariiiated except

the two first rows on either .side. Seven series of blotches, one dorsal

and 3 on each side, all very small. A yellowish white line passing from

behind the nostril below and behind the eye.

*From the Latin coiifiors, a iiartiier, companion, or relative.
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Eesenibles C. miUarius in its general appearance, but without the ver-

tebral brownish red line. The ground color is olivaceous brown, the

blotches of a deeper brown, encircled with a black tillet margined with

a whitish yellow line. There are about 50 blotches in the dorsal series,

emarginated anteriorly only, 30 of which are transversely elongated,

very irregular; the 20 remaining ones nearly circular, with regular out-

lines. The blotches of the lateral rows are comparatively small and
of nearly etjual size, though sometimes one of either row may appear

much the largest. The blotches of the first lateral series are opposite

to those of the dorsal and afl'ect the first, second, and third rows of

scales and the extremities of the abdominal scutelkB [ventrals, or gas-

trosteges]. The blotches of the second series alternate with these,

extending on the third, fourth, and fifth rows of scales. The blotches

of the third series are obsolete and alternate with those of the second

series, and are generally opposite to those of the dorsal series situated

in the fifth, sixth, and seventh rows. The upper surface of the head is

brown; there are li vittte extending from the vertex along the neck to

the first dorsal blotch. A broader and deep chestnut- brown band

extends from the eye to the neck. The frontal region is deeper brown
than the vertex. A yellowish white line starts from the nostrils near

the ujiper surface of the head, extending backward, in passing between

the eye and the pit, to the angle of the mouth. A vertical whitish bar

extends from each side of the pit to the labial. The belly is yellowish

white, marbled with black, transversely oblong patches. The vertical

plate [frontalj is cordiform; the anterior frontal plates [internasals] pro-

portionally small; the occipital [parietal] rather broad. The scales of

the body are elongated, a little smaller than in G. miliar nis, but not

quite so acute posteriorly. The 2 lateral and smooth rows are much
broader than the rest, and conspicuous. Most of the scales of these 2

rows are black, with the posterior edge straw-colored, giving the appear-

ance of a succession of distinct crescents. The tail is conical and taper-

ing; the rattle composed of one ring besides the terminal one.

P]DWARDS' MaSSASAUGA.

Sisinirus cattnatus edicardsii,* (B. & G,).

Plate 6.

1853.—Crolalophorus eduardsii. Baird and Girard, Cat. N. Am. Serp., p. 15.

—

Dlmeril et BinRON, firpet. G(^n., vii, ii, p. 1483 ( 1854).—Baird, U. S.

Hex. Bound. Snrv. Kept., p. 15 (1859).

—

Caudisoxa cdwardsii, Cope, BulJ.

U. S. Nat. Mns. No. 1, Check list, p. 34 (1875).

1874.

—

Crotalus miUarius, Jan, Icon. Ophid., livr. 46, pi. iii, fig. 6 (not olLinu).

1883.— ;SJ.s/>((rH8 miUarius, \ax. edwardtsii, Gar.man, Kept. Batr. N. Am., i, Ophid.,

p. 177.

1892.

—

Crotulophorus caienatus edwardsu, Cope, Proc. U. S. Nat. Mas., xiv, 1891,.

No. 882, p. 685.—Cope, Proc. Phila, Acad., 1892, p. 336.

Named in honor of Dr. L. A. Edwards, U. S. A.
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EDWARDS' IVlASSASAUGA,-SlSTRURUS CATENATUS EDWARDSII.

From Baird, Rep. Mex. Bound. Surv.
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Figures.—Baird, Mex. Bound. Snrv., ii, Kept., pi. v, fig. 1 (1859).

—

Baird, Pac.

R. R. Rep., X, Rept., pi. xxv, fig. 10 (1859).—Jan, Icon. Ophid. livr. 46,

pi III, fig. 6 (1874).

Description*—Twenty-three rows of dorsal scales; first and second

lateral rows smooth. Vertical plate [frontal] siibpeutagonal, taperiiig-

posteriorly. Lateral rows of blotches proportionally very small.

The gronnd-color is yellowish brown, with three lateral series of deep

chestnnt brown blotches. Two elongated brown blotches extend from

the superciliaries [supraoculars] backward. A narrow band of chestnut

brown, from the posterior frontal plates [prefrontals], passes over the

eyes to the neck, under which a yellowish stripe extends from the nos-

tril to the angle of the mouth. The snout and upper Jaw are brown,
with two yellow" fillets diverging from the pit. The lower jaw and chin

are mottled with brown and yellow. There are about 42 dorsal brown
and irregnlar blotches, margined with deep black and encircled with a
yellow fillet, from the head to theti]) of the tail, the thirty-fourth oppo-

site the anus, the last three passing to the sides of the tail, but do not

meet below. Subcircular on the posterior half of the body, the blotches

on the anterior half are longer transversely than longitudinally, emargi-

nated anteriorly only.

The blotches of the two lateral series are proportionally small.

The blotches of the upper series are more or less obsolete, and alter-

nate with the dorsal ones. Those of the second lateral series are the
smallest, and alternate also, being of as deep a color as the dorsal

ones, but do not extend beyond the anus, occupying the second, third,

and fourth rows of scales. The first and lower series affect the first

and second rows and only one scale. The belly is of a light straw color,

dotted and sprinkled irregularly with brown.

Scales elliptical, subtruncated posteriorly, constituting 23 rows,

strongly carinated, except the two lateral rows, which are smooth.

Head, when seen from above, subelliptical; vertical i)late [frontal]

proportionally more elongated than in C. tergeminus [= tS. catenatus].

Number of ventrals[gastrosteges], 143 to 153; of caudals [urosteges],

24 to 31 ; scale rows across middle of body, 23.

Variation.—The chief variation in scutellation I have found in this

subspecies consists in the occasional separation of the anterior prolon-

gation of the preocular so as to form an upper loreal separating the

preocular from the posterior nasal.

In coloration there is considerable difference between the specimens,

chiefly consisting in an obliteration of the markings on top of the head,

thus obscuring the characteristic dark spot on the middle cf the parietal

suture.

Geographical distribution.—The present subspecies represents the

typical Massasauga in the Southwest. Curiously enough it does not

* Original description by C. Girard in Baird and Girard's N.Am. Serp., p. 15;

from specimens Xos. 506-508, U. S. Nat. Mus.

H. Mis, 184, pt. 2 27
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exteud furtlier north tliau the southern limit of the hitter. It is found

from Indian Territory through western Texas to the Mexican border.

Its known range has recently been extended a considerable distance

west, as Dr. Timothy E, Wilcox has sent a specimen from Fort Hua-

chuca, Ariz.

Mahits.—Nothing is definitely known, but the habits are probably

similar to those of the typical form, though it may have to be satisfied

with more arid localities.

The GitouNi) Rattlesnakk.

Sisiruntu ntiliarius,* (Liuiirens).

Plate 7.

1166.—Crotahis miliarins, Lixx.EUS, Syst. Nat., 12 ed., i (p. 372).

—

Datdin,

Hist. Nat. Rept., V, p. 328 (1803).—Say, Am. Jouni. Sc.,i, 1819, p. 263.—

Harlan, Joiirn., Phila. Acad., v, 1827 (p. 370).—Harlan, Phys. Med. Res.

(p. 134) (183.5).—ScHLEGKL, Ess. Pbys. Serp.,i, ]>. 193; ii, p. 569 (part)

(1837).—HoLiJROoK, N. Am.Herpet., 1 ed., ii, p. 73(1838).—DraiEitiL et

BiBRON, Erpot. Gen6r., vii, ii, p. 1477 (1854).—Jan, Rev. Mag. Zool., 18.59,

extr.,p.28.—Jan, Eleuc. Sist. Otid., p. 124 (1863).—Coi'k, iu Mitchell's

Res. Veil. Rattlesii., p. 124 (1861).—Garman, Rept. Batr. N. Am., i,

Opliid
, p. 119 {lS8'S).—Crotalophonis miHarinn, Gray, Ami. Pliilos., 1825

(p. 205).—GRAYjCat. Sii. Brit. Mus., p. 17 (1849).

—

Holi5ROOK,N. Am. Hei-

pet., 2 ed., in, p. 25 (1842).—De Kay, Zool. N. Y., in, p. 57 (1842).—Bairu

and GiRARD,Cat. N. Am. Serp., p. 11 (1853).

—

Le Coxte, South. Med. Surg.

Journ., IX, 1853, pp. 651, 652.

—

Hallowell, in Sitgreave's Exp. ZuFii

Colo. Riv.,p.l47 (18.54).

—

Baird, Pac. R. R. Rep., x, Whipple's Route,

p. 40 (1859).—Ct)i'E,Pioo. Phila. Acad., 1859, p. 336.—Cope, Pioc. U. S.

Nat. Mus., xi,1888, p. 393.—Putnam, Amer. Natural. ,ii, 1868, p. 134.—Hay,

Proc. U. S. Nat. Mus., xv, 1892, p. SS^.—Caudisoiia miliaria, Fitzinger,

N. Class. Rept., p. 63 (1826).

—

C. ^nUiariiis, Gray, Zool. Miscell., ]>. 51

(1842).—Coi'E, Bull. U. S. Nat. Mus., No. 1, Check list, p. 34 (1875).—Cope,

Proc. Am. Philos. Soc, xvii, 1877, p. 64.

—

Coi-e, Bull. U. S. Nat. Mus., No.

17, p. 24 (1880).—CouES and Yakruw, Proc. Phila. Acad., 1878, p. 26.—

Trie, in Hammond's South Carolina, p. 235 (1883).

—

Yarrow, Bull.

U. S. Nat. Mus., No. 24, pp. 12, 78 (1883).—Sistrunts miUariits, Garman, N.

Am. Rept., i, Ophid., p. 177, (1883).—Garman, Bull. Essex Inst., xix, 1887,

p. 123.—Garman, Bull. Essex Inst., xxn-, 1892, p. 4.—Lcennkerg, Proc.

U. S. Nat, Mus., xvii, 1894, p. 335.

1799.

—

Crotalus miUaris, Beauvois, Trans. Am. Philos. Soc, iv, p. 367.

J^t«7Hms.—Catesbv, Carol., ii (pi. xlii) (1743).

—

Schlegel, Ess. Phys. Serp., Atlas,

1)1. XX, figs. 17, 18 (1837).—HoLiiKdOK, N. Am. Herpet., led., ii, pi. xv(1838).—

HoLBROOK, N. Am. Herpet., 2 ed., iii, pi. iv (1842).—Bau:!), Pac. R. R. Re]..,

X, Rept., pi. XXIV, tig. 7 (1859).

Description.]—Twenty-two or L';> dorsal rows of scales, all of which

are carinated, the lateral and first row but slightly; a vertebral brown-

ish red line; 7 series of blotches, I dorsal and 3 lateral, on each side,

the uppermost of which is obsolete, and the lowest subject to irregular-

*From the Latin viiliarius, millet-like, with millet-like spots.

t Description hy C. Girard, in Baird and Girard's N. Am. Serp., p. 11, from speci-

mens Nos. 498-502, U. S. Nat. Mus.
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ities. Vertical i^late [froutal] subcordiform, occipital [parietal] oblong

and elongated. A narrow white line commences at the lowest point of

tlie orbit and passes obliquely backward to the angle of the mouth.

Ground color dark grayish ash, minutely mottled. A series of 38 to 45

subcircular dorsal blotches extending from head to tail, dark brown,
each with a narrow, distinct yellowish border. Interval rather nar-

rower than the spots themselves. A broad band of purplish red passes

from head to tail through the blotches. On each side may be distin-

guished three series of blotches, the first on the first and second lateral

rows of scales and i)artly on the abdominal seutelhe [ventrals or gas-

trosteges] ; the second alteruating with this on the second, third, fourth,

and fifth rows of scales, and opposite the dorsal series; the third alter-

uating with the second and the dorsal series on the fifth, sixth, seventh,

and eighth rows of scales. The latter series is dusky and obsolete; the

others are uniform and distinctly black.

The shape of the blotches is subjected to some variation, according

to individuals. Generally subcircular or slightly oblong, they become
sometimes a transversely elongated quadrangle, three times as long as

wide. Their shape varies according to the region of the body ou which
they are found. On the anterior third they are subquadrangular,

anteriorly and posteriorly emarginated; on the middle region they elon-

gate, and toward the posterior third become nearly circular. Backward
of the arms the five or six blotches of that region extend on the sides,

without, however, meeting on the lower surface. The blotches of the

first lateral row are subquadrangular and a little snuiller than those of

the second and third rows, the blotches of the second row being trans-

versely oblong and largest on the middle region of the body. Side of

the head purplish brown, a narrow, distinct white line from tl\e lowest

part of the orbit passing obliquely backward to the angle of the mouth.
Above and continuous with that white line a deep chestnut-brown

vitta is observed, of the same length but broader, and lined above
with a narrow, dull, yellowish margin. Two undulated dark brown
vitta' extend from the vertex to the first dorsal blotch and confluent

with it. A donble crescentic blotch is observed on the frontal scutelliB

[internasals and prefrontals], leaving a transversal fulvous band across

the head between the orbits. Tlie color underneath is reddish yellow,

marmorated with brownish black blotches and minute dots.

The scales are elongated, carinated, and acute posteriorly. Those of

the lateral row are slightly carinated also, but narrower than in C.

Gonsors, and more acute posteriorly.

Number of ventrals [gastrosteges],132 to 13G; of caudals [urosteges],

27 to 36; scale rows, 21 to 23.

The greatest number of joints to any rattle of this species in the

U. iS. National Museum is nine.

Variation.—While the scutellation of this species appears rather

constant, there is considerable variation in color, inasmuch as speci-
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mens from moist localities appear much darker, often quite blackish

with large si)ots, while in those from more arid districts the grouud

color is much paler, and the markings more restricted. There is also a

certain amount of variation with regard to the red dorsal stripe, which

seems to be wanting in tlie young.

Geographical distribution.—Holbrook asserts that on the Atlantic

coast this species does not occur north of the thirty-fifth iiarallel, and

I am aware of no later record which contradicts this. In fact, the most

northerly record I have been able to find seems to be that of Drs.

Cones and Yarrow (Proc. Phila. Acad., 1878, \). 20) from the neighbor-

hood of Fort Macon in North Carolina, a little south of the- latitude

mentioned. They write that a few individuals are said to have been

seen on Bogue banks; none, however, observed or secured by them;

but thafthey are quite common on Shackleford banks, a few miles from

Fort Macon, and that it has also been taken on the mainland. The

ground rattler is found south of this point along the coasts of North

Carolina, South Carolina, Georgia, and Florida. In the latter State it

is distributed all over the peninsula and along the Gulf coast to Ala-

bama, Mississippi, and Louisiana. It ascends the Mississippi River

Valley and the valleys of its southern tributaries, but curiously enough

seems to be more common on the western side of the great river, being

apparently common in Arkansas and Indian Territory even as far west

as central Oklahoma, whence the National Museum has a young speci-

men collected by Dr. Edward Palmer at Old Fort Cobb.

In Texas Prof Cope has recorded it as occurring at Dallas; Mr.

Eagsdale has collected it in Cooke County, and Capt. Pope brought a

specimen (No. 4JM) home from the head waters of the Colorado Eiver,

at about the one hundred and first meridian. On the coast .of Texas

Mr. Garmau has recently recorded it (Bull. Essex Inst., xxiv, 181>2)

from Matagorda County.

Habits.—The Ground Battler appears to prefer dry ground, and Hol-

brook states that it is found among leaves, and frequently in high grass

in search of small field mice, on which it feeds.

The only observation about its breeding habits of which I am aware

is a note by Prof F. W. Putnam in the American Naturalist (Vol. ii,

1808, p. 131) that he had once dissected a specimen having 14 eggs, all

with embryos two inches in length in the oviduct.

According to Holbrook the common jieople dread the ground rattler

and consider it much more destructive than the Banded Eattlesnake,

both on account of its greater aggressiveness, tlie scant warning its

faint rattling aftbrds, and the supposed greater activity of its venom.

He, however, satisfied himself by experiments of the fallacy of the

alleged greater virulence of its poison, for while he found it sufficient

to kill small birds, or field mice, repeated bites failed to affect a cat

beyond causing it to droop for thirty- six hours, at the end of which

time the effects of the poison entirely disappeared.

While thus the bite of these small snakes maybe attended with com-
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paratively little danger, a person bitten would act very foolishly were be
to neglect to pay proper attention to the wound and to apply as soon

as possible proper remedies, as otherwise lie might pay dearly enough
for his carelessness.

Although, as a rule, not fatal to man, the Ground Kattler is not harm-

less enough to secure it against destruction wherever it may be found.

It is undoubtedly useful in destroying a great quantity of small rodents,

but the protection of the other innocuous snakes will compensate for

the killing of any number of Ground Eattlers.

' Genus CROTALUS ' Linn.

The Rattlksxakes.

1758.— Cro/rt/(/.s, LinX/EUS, Syst. Nat., 10 ed., I, p. 214 (type C. horridiis).

1764.

—

Crotalophorus, Houttuyx, Linn. Natunrl. Hist., \i, p. 290 (emend.).

1768.

—

Caiidisona, LAunENTi, Syn. Rept., p. 92 (same ty])e).

1818.—CVo/«?i««s, Rafixesque, Am. Month. Mag., iii (p. 446),iv, p. 41 (emend.).

1830.— Uro2>so2)hus, Wagler, Sj'st. Amph., p. 176 (type C. triseriatus).

1843.— Urocrotalon, Fitzixger, Syst. Rept., p. 29 (type C. durissus Linn.).

1861.—Ajyloaspis, Cope, Proc. Phila. Acad., 1861, p. 206 (type C. Upida).

1875.

—

JSchmoplinjs, Coues, Wheeler's- Snrv. W. 100 Mer., v, p. 609 (type C.

cerastes).

1883.

—

HajjJoaspis, Cove, Proc. Phila. Acad., 1883, p. 13 (emend.).

There has, at various times, been some confusion in the application

of the generic terms of this and the following genus. From 1861 to

1875 Prof. Cope used Laurenti's Caudisona for the present group,

restricting' Crotalns to the Ground Eattlers, following Fleming's example
of 1822. In 1875, however, he suddenly reversed the two names,

employing Caudisona for the Ground Eattlers. This latter has later

been exchanged for Crotalopliorus, as will be shown under the follow-

ing genus.

The case is very simple. When Linnjeus, in 1758, first applied the

binominal nomenclature he did not know or name any of the ground
rattlers, consequently the name Crotalus can only be used as done
here. Houttuyn's Crotalophoriis is identical with Linna^i Crotalns of

the tenth edition of his Systema IS^aturae, being, in fact, simply an
emendation and, therefore, nothing but a synonym. The status of

Laurenti's Caudisona is exactly similar.

The geographical distribution of the genus Crotalus is highly inter-

esting.

Jointly with the other genus, Sistrnrus, the Eattlesnakes are peculiar

to the New World. Their center of distribution appears to be the table-

land of Mexico with its extension northward into the southwestern

United States, at least 8 out of a total of the 17 species constituting

the genus Crotalus occurring at, or near, the boundary between the
United States and the Mexican Eepublic.

* From the Greek Kporalov (Krotalon), a rattle.
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^^^k^fe^^5;>vH:>

HEAD OF CROTALUS, FROM SIDE.

ilnfralabials: I loreal ; P lower loreal; I'' upper loreal; )i ' auterior nasal; a' posterior nasal; p
preocular; r rostral ; « siipralabials; s' 1st supralabial; s 2 2<1 supralabial ; -o Supraocular.

M>itl-il
osfrTl

/W^TW

Pig. 56, HEAD OF CROTALUS MITCHELLII FROM FRONT.

FRONT VIEW OF PRECEPING FIGURE. (See explanation of Fig. 55.)

S!i)W2Jsis of the impedes of Croialus occurring in Xorih America north of Mexico.

«' Auterior unsal in coutact with rostral (tigs. 55, 56).

b' Upper preocular uot divided vertically (tigs. 55, 56).

c' External border of supraocular not produced into a lioru-like process (tigs.

55, 56).

d^ Dark spots ou back with two symmetrical light spots, one ou each side of

median line (tig. 51) C. moJossHS.

d- Dark spots ou back, solid, or with ouly one median liglit spot.

c' Dorsal pattern, consisting of dark chevron bands (fig. 52) C. horridus.

e- Dorsal pattern, consisting of more or less squarish spots or straight cross

bands (figs. 53, 54).

/' Rostral at least as high as wide (fig. 63).

g^ Light jio.stsuperciliary line reaches the second scale row above com-

missure at least two scales auterior to angle of mouth (tig. 58).

/i' A well-defined vertical white line on first labial and auterior nasal,

occupying the posterior halfof the latter (fig. 58) . . ('. adamantens.

k' No white line on first labial and nasal, which are uniform in color

and more or less dusted over with minute blackish dots.

i' Predominant color grayish-brown C. atrox.

i- Predominant color reddish-brown C. atrox ruber.

g- Light postsuperciliary line reaches the second scale row above commis-

sure at corner of mouth or not at all (figs. 59, 60).

/i' Light postsuperciliary line one scale wide; dark postocular patch

starts from below anterior angle of eye (fig. .59) C. confluentus.

A" Light postsuperciliary line two scales wide; dark postocular patch

starts from below center of eye (fig. 60) <'. lucifer.

f- Rostral wider than high (fig. 61) C tigris.

c- External border of supraocular produced into a horn-like i)rocess

(fig. 66) C. cerastes.

b- Upper preocular divide<l vertically (fig. 62) ' C. lepidus.

a' Anterior nasal separated from rostral by scales (fig. 63).

6' Predominant color whitish C. mitcluUii.

b- Predominant color red <' mitchelUi pyrrhus.
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Fig. 58.

COLOR PATTERN- OF SIDE OF HEAD OF CKOTALL.S AUAMA.NTEUS.

Fig. 59.

COLOR PATTERN OF SIDE OF HEAD OF CROTALl•^

CO-\FLl'EI>"Trs.

Fig. 60.

COLOR PATTERN OF SIDK OF HEAD OF CROTALUS
LUCIFER.

Fis. 61.

DIAGRAM OF LOW
ROSTRAL.

h Height ; v width.

Fig. 6J.

HEAD OF CROTALUS LEPIDUS FROM SIDE.

(See explanation of Fig. 55.)

Fig. 63.

DIAGRAM OF HIGH ROSTRAL.

h Heiglit; w width.

TiiK J)<>(;-i-ACEi> Rattlksnake.

Crotahis molossiix.^ Baird & Girarcl.

PI. s.

1853.— C'ro/o/i/s nwlossiis, Baird and Gihaud, N, Am. Serp., p. 10.

—

Bairp, Mex.

Bound. Suit., ii, Rept., p. 14 (1859).—Cope, Proc. Phila. Acad., 1859, p.

338.—CoPK, Bull. U. S. Nat. Mns., No. 1, p. 33 (1875).-Cope, in Wheeler's

Surv. W. 100 Mer., v, p. 533 (1875).—Cope, Proc. Phila. Acad., 1883, p.

12.—Cope, Proc. U. S. Nat. Mus., xiv, 1891, p. 089 (1892).—Yarrow, Bull.

U. 8. Nat. Mus., No. 24, pp. 12, 78 (1883).—Garmax, Rept. Batr. N. Am.,

I, Ophid.jp. 113, (1883).

—

Caiidisoiid molossus, Cope, in Mitchell's Res. Yen.

Rattiesu., p. 124, (1861).—Copk, Proc. Phila. Acad., 1866, pp. 307,308.—

CoUES, in ^Yheeler's Surv. "VY. 100 Mer., v, p. 605 (1875).

18.54.

—

CroUdus ornaius, Hallowell, Proc. Phila. Acad., 1854, (p. 192).

—

Hal-
LOWELL, Pac. R. R. Rep., x, Parke's Route, p. 23 (1859).

—

Cope, Proc.

Phila. Acad., 1859, p. 338.

1883.— C'ro/rt/«s durissus, var. molossus, Gar.man, Rept. Batr. N. Am., i, Ophid.,

p. 171.

Figures.— T^A-iKi), Mex. Bound. Surv., ii, Rept., pi. ii (1859).

—

Baird, Pac. R. R.

Rep.,x, Rept
,
pi. xxiv, lig. 5.

—

Hallowell, Pac. R. R. Rep., x, pi. ii (1859).

P'rom the Greek uoXuac6(: or I.,atin molossus, the Molossiau wolfdog, bulldog.
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Dog-faced Rattlesnake,—Crotalus molossus.

From Hallowell, Pacific R. R. Rep.
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Description*—Muzzle broad; rostral small. Scales between super-

ciliaries [supraoculars] small, uniform, except the two anterior. Two
frontal plates [iuternasalsj, 4 postfrontal [prefrontals], 2 intersupercil-

iary [interorbitals],aIl in contact. Five rows scales between the labials

and suborbital row; middle row not extending beyond the middle of

the orbit; labials, 18 above, fifth and sixth largest; 17 below. Dorsal

rows of scales, 20; two external rows, small. Tail uniform black. Color

roll sulphur; a series of chestnut-brown transverse lozenges [fig. 53]

with exterior corners produced to the abdomen ; centers of lozenges

with one or two spots; each scale but one color; a brown patch below

and behind the eye.

One of the most strongly marked of all species. Head very broad in

front; outline nearly rectangular. Rostral small. Two anterior front-

als [interuasals]; behind these, four plates, the exterior resting on the

superciliary; behind these two other plates, between and in contact

with the superciliaries [supraorbitals]. Anterior nasal subtriangular.

Top of head with numerous smooth subtuberculous scales. Suborbitals

large, extending to the anterior canthus. General aspect smoother than

in crotali generally; scales rounded at the posterior apex, carinatedbut

slightly.

General color above, that of roll sulphur; beneath, pale yellowish;

posteriorly, very faintly clouded with brownish. Tail black. Anteri-

orly the scutelUe [ventrals, or gastrosteges] are entirely immaculate.

Along the back is a series of transverse reddish or chestnut-brown

lozenges embraced in a width of 12 or 11 scales and 4 or 5 scales long,

and with the exterior angles produced to the abdomen [fig. 53J.

These lozenges are frames with the outline generally one scale in

width and with the centers of the ground color; sometimes divided by
a median line of brown so as to show two yellowish sjwts inside of the

lozenges. The scales exterior to the lozenges are rather lighter.

Sometimes the brown rings and the lozenges widen at the abdomen
and indicate lateral spots of four scales; at others, and especially ante-

riorly, the rings are obsolete and the brown is in a dorsal series. In

fact for the anterior fourth of the body we have a dorsal patch of brown
showing alternately, at successive intervals, one large yellowish spot

and then a pair of smaller ones, owing to the confluence of the suc-

cessive lozenges. The superciliaries and scales anterior to them, as

well as broad patch below and behind the eye, light greenish-brown.

Tail uniform dark-brown above, paler beneath.

A remarkable character of this species is that each individual scale

is of the same uniform tint to its base, and not showing two colors as

in other species.

Variation.—The head scutellation of the present species is exceed-

ingly variable. I have seen about nine specimens, hardly two of which

* Original description by S. F. Baird, in Baird and Girard's N. Am. Serp., p. 10,

from a specimen from New Mexico,- U. S. Nat. Mus., No. 485.
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are alike in that respect. In all of them the snout is covered above

with large shields, which sometimes extend to between the orbits, but

their number and mutual relation is very variable, and often they are

more or less separated by small scales. "The size and shape of the ros-

tral also varies, and the rows of scales between eye and labials vary

between 4 and (>.

The coloration of this undoubtedly our most beautifully tinted crotalid

is more stable. The chief variations consist in the greater or lesser

degree of definition of the spots, and in the color of the tail, which in

most specimens is solidly blaclvish though in a few it presents alter-

nating cross bands of black and light color.

Geographical (Ihtrihution.—In the main the range of (7. molossus, at

least within the borders of the United States, coincides with that of C.

Iepidi(s,hemg coniAned to the States and Territories bordering upon the

Mexican frontier.

It was first described from a specimen collected at Santa Rita del

Cobre, near the present Fort Bayard, in Xew Mexico, and not far from

that locality it has since been taken by Prof. Cope. Henshaw procured

it in southern Arizona, probably not far from Fort Buchanan, whence

the Museum got a specimen from Dr. Irwin, while quite recently Dr.

Thimothy E. Wilcox has sent it from Fort Huachuca. Two specimens,

collected by Dr. E. Coues on San Francisco Mountain, Arizona, were

identified by Cope as the present species. C. lepidus has not been found

so far from the Mexican boundary. The range into Mexico is unknown.

The Texan specimen, upon which Hallowell based the G. ornatus, was

collected by Dr. Heermann at the Pecos River, en route between El

Paso and San Antonio, and is so far the only specimen obtained in

Texas.

HahltH.—Nothing is known of its habits, .except that it is found

among rocks.

TiiK Haxdkd Ratti.ksnakk.

Crotahis iiorridux,' Liiiii;i'n8.

PL'te 9.

1758.— rVofrt/«« horridus, Linx.ecs, Syst. Nat., 10 ed., i, p. 21-1.—Linn.eus, Syst.

Nat., 12 ed., i, p. 372 (1766).—LeConte, Proc. Phila. Acad., 1853 (p.

417).—Cope, Proc. Pliila. Acad., 1859, p. 338.—Cope, Bull. U. S. Nat.

Mus.,No. 1, Check-list, p. 33 (1875).—Cope, in Wheeler's Surv. ^V. 100

Mer., v, p. 534 (1875).—Cope, Proc. U. S. Nat. Mns., xiv, 1891 (No. 382),

p. 693 (1892).—Yarrow, Bull. U. S. Nat. Mus., No. 24, Check List, pp. 12,

74(1883).—Cragin, Trans. Kausas Acad. Sc, vii, p. 121 (1881).—Gar-

man, N.Am. Rept. Batr., i, Ophid., pp. 115, 174, pi. ix, fig. 1 (1883).—

Garman, List. N. Am. Rept. Batr., p. 35 (1884).

—

True, in Hammond's
South Carolina, p. 235 (1883).—Davis and Rue, Bull. 111. State Lab.

Nat. Hist., I, No. 5, 1883 (p. 27).—Davis and Rice, Bull. Chic. Acad.

Sc, I, p. 28 (1883).—Hay, Amph. Rept. Indiana, p. 13 (1885).—Hay,
Batr. Rept. Indiana, p. 128 (1893).—Jordan, Man. Vert. North. U. S.,5

* From the Latin horridus, horrible, terrible.
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ed.. p. 199 (1888).—Barrincer, Yen. Rept. U. S., p. 4 (1891).—H. Gar-
MAX, Bull. Hi. State Lab. Nat. Hist., iii, p. 311 (1892).—H. Garmax, Biil].

Ess. Inst., XXVI, 1894, p. 36.

—

Crotalophorus horridtis, Houttuyx, Linn.

Natnnr. Hist., xi, p. 309 (1764).

—

Caudisoim horrida, Flemixg, Pbilos.

Zool., II, p. 294 (1822).—Cope, in Mitchell's Res. V^en. Rattlei*n., p. 122

(1861).—Cope, Proc. Phila. Acad., 1866, p. .309.—Coues, Proc. Phila.

Acad., 1871, p. 48.

1768.— Caiidisona duri>isus, Lauren ri, Syn. Rept., p. 93 (in part only).

—

Crofahis

durissus, Gmelix, Syst. Nat., i, iii, p. 1081 (in part only) (1788).

—

Latreille, Hist. Nat. Rept., in, p. 190 (1802).—Daudix, Hist. Nat.

Rept., V, p. 304, pL Lxviii, fig. 1, 2 (1803).—Harlax, Journ. Phil. Acad.,

V. 1827, p. 368.—Harlax, Med. Phys. Res. (p. 135) (1835).—Schlegel,

Ess. Phys. Serp., i, p. 192; it, p. 565 (1837).—Kirtland, in Mather's

Sec. Rep. Geol. Surv., Ohio, pp. 167, 189 (1838).—Storer, Rep. Rept.

Mass., p. 233 (1839).—Holijrook, N.Am. Herp., 1 ed., ii, p. 81, pi. xvii

(1838); 2 ed.. Ill, p. 9, pi. i (1842).—DeKay, Zool.N. Y., iii,p, 55(1842).—

Thompsox, Hist. Yeriuont, i, p. 118 (1842).

—

Baird and Girahd, Cat.

N. Am. Serp., p. 1(1853).—LeConte, South. Med. Snrg. Journ., ix, 1853,

pp. 651, 663.—Baird, Serp. N. York, p. 9 (1854).—Baird, Pac. R. R. Rep.,

X, Reptiles, p. U, pi. xxiv, fig. 1 (1859).—Baird, Pac. R. R. Rep., x, 35th

Par.,Whipple'sRoute, p. 39(1859).—DuMERiLetBiBROX, Erpet. Ge'n.. vii,

p. 1465 (1854).—Kexxicott, Trans. 111. State Agr. Soc, 18.53-1854, i (p.

592).—Jax, Rev. Mag. Zool., 1859, Extr., p. 28.—.Jan, Elenc. Sist. Ofid., p.

123 (1863).—Fogg, Sec. Ann. Rep. Nat. Hist. Geol. Maine, p. 141 (1863).—

Yerrill, Proc. Boston Soc. Nat. Hist., ix. 186.3, p. 197.—Hoy, Smith-

son. Rep., 1864, p. 435.—Allex, Proc. Boston Soc. Nat. Hist., 1869, pp.
179, 203.— S.MiTH, Rep. Geol. Snrv. Ohio, iv, 1882, p. 672.—Higley,
Traus. Wise. Acad. Sc, Aii, 1884, p. 161.

1799.

—

CvotaluHboiquira, Beauvois, Traus. Am. Philos. Soc, iv, p. 368, pi. fac. p.

380, low. fig.

1802.

—

Crofahts atricaudatus, Latreille, Hist. Nat. Rept., in, p. 209.—Daudix,
Hist. Nat. Rept., v, p. 316 (1803).

1818.

—

Crotalhiiis cyauitntfi, Rafixesque, Amer. Month. ^Mag., in (p. 446) ; iv,

p. 41.

18.59.— ? CrotaJus diirinsiis, var. coiicolor, .Jax, Rev. Mag. Zool., 1859, Extr
, p. 28.

1859.

—

Croialus dttrissKS, var. melaiiurux, Jax, Rev. Mag. Zool.. 1859, Extr., p. 28.

1883.

—

CrotalKS horridus, var. atricandaiuK, Garmax, Rept. Batr. N. Am., i, Ophid.,

pi. IX, fig. 1.

F'ujHres: Catesby, Carolina, n. pi. xli (1743).

—

LacepJide, Quad. Ovip. Serp., ii,

(pi. XVIII, figs. 1, 3) (1789).—BoxxATKRRE, Ophiol.. (pi. n, fig. 3) (1790).—

Shaw, Gen. Zool., ni, pi. lxxxviii (1802).

—

Daudix, Hist. Nat. Rept., pi.

LXVIII, figs. 1, 2 (1803).—GuERix, Icon. Regne Anim., (pi. xxin, fig. 2)

(1829-38).—ScHLECiEL, Ess. Phys. Serp., Atlas, pi. xx, figs. 15, 16 (1837).—

HoLBROOK, N. Amer. Herpet., 1 ed., ii, pi. xvii (1838) ; 2 ed., in, pi. i (1842).

—

DeKay, Zool. N. York, in, pi. ix, fig. 19 (1842).—Baird, Serp. N. York, pi. i,

fig. 1 (1854).—DuMERiL et Bibrox, Erpet. G^n., Atlas, pi. Lxxxiv bis, fig. 1

(18.54).—Baird, Pac. R. R. Rep., x, pi. xxiv, fig. 1 (18.59).—Jax, Icon. Ophid.

livr. 46, pi. I, figs. 1,2 (1874).— Garmax, Rept. Batr. N. Am., i, Ophid., pi. ix,

rig. 1(1883).—Brehm's Thierleben, 3 ed., vii, p. 440 (1892).

Description *—Head angular. Scales between the superciliaries

siiialL numerous, uniform. Plates above suout, 2 anterior frontal [inter-

nasalsj and 5 postfrontal [prefrontals]. Suborbital chain continuous, of

" By S'. F. Baird, from a speciraeu from Huntingdon Co., Pennsylvania, U. S. Nat.

Mus., No. 245. Baird «fe Girard, N. Am. Serp., pp. 1-2.
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large scales: two rt>ws between this and labials. Labials 12 to 14

above, fifth largest; 13 tola below. Rows of scales on the back 2o to

25, all carinated : carination on outer row obsolete. Tail black. Above
sulphur-brown, with 2 rows of confluent browu lozenges. Light liue

from superciliary to angle of the mouth; behind this a dark patch (figs.

64, 65).

Head above covered with small subtuberculous scales. Superciliaries

(supraoculars) large. Anterior frontals (internasals) large, triangular,

emarginated behind to receive a series of three small plates. A single

subhexagonal plate between the superciliary (supraocular) and anterior

Fig. 04. Fig. 65.

HEAL) OK CROTALfS HORUIDUS, TOP VIEW. HEAD OF CROTALU:? HORRIDIS, SIDE VIEW.

( Aft^r n.iir.l. ) (After B.iir.i. '

frontal (iuteruasal). The exterior plate of the posterior frontal (pre-

frontal) row is much the largest, and is in contact with the super-

ciliaries (supraoculars). A series of 3 or 4 large flat scales extend

from the posterior extremity of the superciliary (supraocular). Scales

on the cheeks (temporals) very large, truncate. Anterior orbitals

(preoculars) double; the upper one rectangular, elongated longitudi-

nally, separated from the (posterior) nasal by 2 small plates (loreals).

General color above that of roll sulphur; beneath, whitish yellow.

Along the back is a double series of subrhomboidal blotches, looking

as if they had been in contact, and then the line of junction partially

effaced for the 3 or 4 central rows. (See fig. 52.) The impression

conveyed of the color of these blotches is that of coarse mottliugs of

soot or gunpowder grains, more crowded exteriorly. There are 21 of

these blotches from the head to the anus, the tail being entirely black.

The rhomboids are inclosed within about 12 dorsal series of scales.

Directly opposite to these spots on each side is a series of subtriau-

gnlar blotches similarly constituted as to color, and extending from the

abdomen to about the fifth lateral row, and some 6 or 7 scales long.

Anteriorly these are distinct from the dorsal series, but posteriorly

they are confluent with them, forming a series of zigzag blotches across

the body. The scutelhe below show more or less of the grain-like

mottlings. Posteriorly the yellow of the body is suffused with darker.

There are no markings of lines distinctly visible on the sides of the

head. In the center of the spaces between the dorsal and lateral series

of blotches are indications of small obselete spots, and in some cases
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the yellow scales external to the blotches are of a lighter color than

the rest.

Number of veutrals (j;astrosteges), 106; of subcaiulals (urosteges), 25;

dorsal scale rows, 23.

Total length, 42 inches; tail, 5 inches.

Variation.—There is considerable individual variation, both in

scutelhition of the head and the ground color of the body.

The variation in the scutellation on top of the head is especially

marked with regard to the prefrontals and the scales covering the can-

thus rostralis. Normally the large plates consist of 2 internasals, 2

supraoculars, and between these, on each side, a large shield, the pre-

frontals usually being small scales like those covering the rest of the

head. In two of our specimens, however (Nos. 277 and 12748), there

are a^iair of large prefrontals following the internasals, while in Nos.

277 and 248 there are 2 scutes l^etween the iuternasal and the supra-

ocular on each side instead of 1.

The ground color varies greatly from light yellowish and light red-

dish gray through brown to almost black in some instances. In old

specimens the tail is generally uniform black, but in the young ones it

is banded light and black. In many specimens from localities in the

Alleghany Mountains, with a moist climate, this black of the tail and

sometimes even of the entire posterior half of the body is often of a deep

velvety gloss.

In the majority of the Western specimens there is a broad, ill-detined,

but very distinct, ochraceous baud running down the center of the

back. Most of them also have the postocular dark band darker and

better defined than Eastern specimens; but I have been unable, with

my material, to draw any line sufiliciently constant.

Geographical distribution.—In former times the Banded Eattlesnake,

or "Timber Eattlesnake,'' as it is often called in regions where other

species also occur, was commonly distributed in suitable localities all

over the eastern United States, except the peninsula of Florida, as far

west as the subarid portion of the Great Plains, but they have now
become exterminated or nearly so, in many localities, having been

driven back to the wilderness by the advancing cultivation of the

country.

Prof. Yerrill (Proc. Boston Soc. Nat. Hist., ix, 1868, p. 197), speaking

of the reptiles of Norway, Me., states that it is rare, and only found in

Albany and Paymond; he had never detected it east of the Androscog-

gin Eiver. In Massachusetts, according to Allen (Proc. Boston Soc.

Nat. Hist.. XII, 1868, p. 179), it is not unfrequent on ]Mount Tom, and

occasionally killed on rocky hills in several of the towns near or adjoin-

ing Springfield; it a-lso occurs at a few similar localities in the eastern

part 01 the State.

In 1886 Prof. A. S. Packard had an article in the American Natu-

rahston " The Eattlesnake in New England" (Vol. xx, pp. 736-737) from

which I quote the following:
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We have been told that Rattlesuakes arc still occasionally killed iu Conuecticut

near the Rhode Island border. It is generally stated that the last Rattlesnake was

killed iu Rhode Island twenty years ago, but we are informed by Prof. Battey that

one was killed at Tiverton, R. I., within a period of four years. Its skin is now iu

the museum of the Friends' School at Providence. Mr. Henry H. Buxton, a member

of this school, from Peabody, Mass., gives us the following statement regarding its

occurrence at that locality :

'Tn South Peabody there is a rock called Rattlesnake Rock, surrounded by woods

in which there are a great many snakes, including tho Rattlesnake. During the last

year three or four have been killed by different persons. They coufiue themselves

to the part of the town which is the most rocky and slightly elevated. In the winter

they get luider this rock and go to sleep."

Rattlesnakes are still common in the Milton Hills, near Bostou, and at Hyde Park.

Iu coiifiriuatiuii of the occurrence of the Rattlesnake iu Conuecticut,

my friend, JNlr. John H. Sage, sent uie two specimens iul893 from Port-

laud. He wrote me at the same time that quite a uumber are killed iu

this immediate vicinity (Portland) each season. As early as 1842

Thompson (Hist. A^ermout, i, p. 119) says that iu Vermont they have

uow uearly disappeared, but that formerly they were found in consid-

erable numbers, thouiih mostly confined t<» a very few localities.

In the same year De Kay speaks of the Itattlesnake in the State of

New York (Zool, X. Y., iii, p. 57) as follows:

The Rattlesnake is common iu various parts of the State, and in the Northern States

generally appears to prefer rocky situations. They abound in Clinton, Essex, and

WaiTen counties, along the shores of Lakes Champlaiu and George. Some idea

may be formed of their numbers in certain districts iu this State bj' the following

extract from the Clairon newspaper, published in Warren County:

"Two men, in three days, killed 1,104 Rattlesnakes on the east side of Tongue Mouu-
tain,in the town of Bolton. Some of the reptiles were very large, carrying from

15 to 20 rattles. They were killed for their oil, or grease, which is said to be very

valuable."

Although numerous iu the rocky, mountainous districts of this State, they are rare

or entirely wanting in those elevated regions which give rise to the Moose, the

Raquet, and the Hudson rivers. They are found iu tlie counties of Sullivan, Ulster,

Orange, and Greene. A few still linger iu the swamps of Suffolk County.

This may be sui)plemented with the following statement from Prof.

Baird's "Serpents of N^ew York," p. 10 (ISjI):

In New York it seems to be most abundant on the shores of Lake George and Lake
Champlaiu; especially iu Rattlesnake Mountain of the former and Rattlesnake den

of the latter, a rocky blutf between Westport and Essex. It is a little remarkable

that the rattlesnake does not occur in the Adiroudaik regions of New York ; at least,

au instance has never come to my knowledge. Such a region iu Pennsylvania would
be Infested by them.

As indicated in the last sentence it is still fairly common in the

Alleghany ]Mountaius, from Pennsylvania southwards, though by no

means confined to the high altitude, as we have specimens from Wil-

mington, in North Carolina, Liberty County and Saint Simons Isle,

Georgia, while Dr. E. Coues quotes it as conuuon in the vicinity of

Fort Macon, North Carolina, and certainly occurring on the islands

as well.
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The Banded Eattlesuake probably does uot euter the Florida peuiu-

sula in-oper, but the Natioual Museum is indebted to Judge Bell for a

flue specimen from Gainesville, in the interior, at the base of the penin-

sula. It occurs also in all the other Southern States, and I have even

seen a specimen from Houma, in the i)ine lands southwest of ISTew

Orleans.

In the mountains of Tennessee and Kentucky the Banded Rattlesnake

is still fairly common, but uot so in Ohio and Indiana. Kirtland, as

early as 1838 (in Mather's Sec. Hep. Geol. Surv. Ohio, p. 167), stated that

in the former State it was then but rarely seen, though formerly very

abundant, and with regard to Indiana we have Dr. O. P. Hay's recent

assertion (Batr. Kept. Indiana, 1893, p. 129) that it is to be found, in

all probabilit}', in nearly all the counties of Indiana, though in most

places quite rare. He can only name two localities where it has been

taken recently and record of it preserved, viz, New Harmony and
Monroe County. In Michigan it appears to be rare, the onlj^ definite

record I can lay hand on at present being that of Dr. Morris Gibbs

(Wolverine Naturalist, February, 1890, p. 12) of a specimen killed in

Kalamazoo County.

H. Garman (Bull. 111. State Lab. Nat. Hist., in, 1892, p. 312) is author-

ity for the statement that it occurs throughout Illinois in hilly, forest

regions, though being rapidly exterminated, while Higley (Trans. Wis.

Acad. Sc, vii, 1884, p. 161), in regard to its distribution in Wisconsin,

has only this to say, that it was formerly very common, but is now sel-

dom met, and that it may be found in the rocky bluflts of the larger

rivers.

Mr. Julius Hurter (Trans. St. Louis Acad. Sc, vi, Dec. 1893, p.

258) has an interesting note on a local increase of this snake. Years

ago, he says, it was rather scarce in St. Clair County, 111., as in those

days there was no stock law, and the pigs roamed around and exter-

minated a good many snakes, but since the stock law has gone into

effect, comi)elling swine to be i^euned up, the snakes have become more
numerous again. In early spring they are found near the bluffs under
rocks, but later on they go to the wheat fields and meadows, where
they are very safe till harvest time, when a good many are destroyed

by the farm hands.

West of the Mississippi they are still found in eastern Iowa, at least,

Kansas, Missouri, Arkansas, and Indian Territory. The Banded Bat-

tlesnake even extends into Texas, as Dr. Shumard sent to the Smith-

sonian Institution a specimen collected on the upper Brazos during

Capt. INIarcy's exploration of that river.

Habits.—In a general way most of what has been written about the

habits of the rattlesnake refers to the present species. In contradis-

tinction to the Water Rattlesnake, C. adamanteus, and the Prairie Rat-

tlesnake, C. confluentus, the present species is often called the "Timber
Rattler," because of its predilection for wooded districts. It does
undoubtedly often in summer take uj) its abode in prairies and mead-
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0W3,- but it prefers rocky aud mountainous places, where it can find

boles and crevices to hide itself, or sunny ledges, where it may enjoy

the heat of the day.

It has been repeatedly denied that the Kattlesnake climbs trees, and

it is certain enough that it does not do so habitnally. It is but ill fitted

for climbing, yet there are unquestionable proofs that they do so occa-

sionally. Of course, they do not climb up tall, smooth, perpendicular

trunks, but it is not more difficult for it to climb up a rough-barked

slanting tree with plenty of side branches than to wriggle up the rocks

of a mountain side.

The food of the Banded Eattlesnake consists in all sort of smaller

warm-blooded animals which may come its way, as rabbits, squirrels,

rats, mice, and an occasional bird. Ilolbrook pictures this species as

remarkably slow and sluggish, lying quietly in wait for his prey, and

never wantonly attacking nor destroying animals, except as food,

unless disturbed by them. A single touch, however, will effect this;

even rattling the leaves in his neighborhood is sufficient to irritate him.

On such occasions he immediately coils himself, shakes his rattles vio-

lently in sign of rage, and strikes at whatever is jdaced within his

reach. In his native woods, Holbrook continues, one may pass within

a few feet of him unmolested. Though aware of the passenger's pres-

ence, he either lies quiet or glides away to a more retired spot. He
never follows the object of his rage, whether an animal that has unwa-

rily approached so near as to touch him, or only a stick thrust at him to

provoke his anger, but strikes on the spot, and prepares to repeat the

blow, or he may slowly retreat like an unconquered enemy, sure of his

strength, but not choosing further combat.

Compared with the Diamond-backed Kattlesnake, the Banded Battler

is the more timid and less aggressive. Speaking of these animals one

does not quite feel like characterizing any of them as " gentle," yet this

is an expression used by many a one who has had plenty of experience

with them. The late Gen. Kirby iSmith once told me of an incident

which illustrates the amount of provocation a Eattlesnake will pass

unnoticed under certain circumstances. Gen. Smith's home in Ten-

nessee was located on a high plateau, aud a narrow path led from the

house to the small railway station in the valley below. One day a

party of ladies went down the path in Indian file, the general in the

lead, and the rear being brought up by a barefooted lad carrying a

valise. Suddenly tlie latter shouted. A Battlesnake was lying coiled

in the path, and he had ju.'.t discovered it in stepping over it without

touching it. By the merest chance they had all avoided stepping upon

it, though it seemed almost impossible that the ladies' dresses should

not have touched it. Gen. Smith said he felt like sparing the snake's

life. In captivity a Banded Kattlesnake may be handled with impunity

by a self-possessed man, if he moves (piietly and deliberately, not

frightening it by any sudden and unexpected movements. There even

seems to be trutli in some of the stones about children having been
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found placing with and carrying about live Rattlesnakes without

having been hurt.*

It is somewhat curious that the breeding habits of this species are

still almost unknown. At least, very little definite informatiou is on

record. The time of pairing is difficult to ascertain. The number of

young born at oue birth appears to be about uine. The largest of a

number of embryos i)reserved by Prof. S. F. Baird (U. S. Nat. Mus,,

No. 1292) and apparently ready to be born is about 245 mm. (9^ inches)

long, with a diameter of 12 mm. (one-half inch).

The Diamond RATTLEt^XAKE.

Crofalus adamaiitcitSf Beauvois.

Plato 10.

1799.

—

Crolatus adamanteus, t Beauvois, Trans. Am. Philos. Soc. iv, p. 368.

—

Say,

Sillim. Am. Journ. Sc, i, 1819, p.263.—Holbrook, N. Ain.Herpet., led.,

II, p. 77 (1838).—HoLBROOK, N. Am. Herpet., 2 ed., ill, p. 17 (1842).—

De Kay, Zool. New York, iii, p. 57 (1842).—Baird and Girard, Cat. N.

Am. Serp., p. 3 (1853).— Le Conte, South. Med. Surg. Journ., ix, 1853 (p.

664).—Baird, Pac. R. R. Rep., x, Reptile.s, p. 14, pi. xxiv, fig, 2 (1859).

—

Jan, Rev. Mag. Zool., 1859, extr. p. 28.—Jax, Elenc. Sist. Ofid., p. 123

(1863).—Cope, in Wheeler's Surv. W, 100 Mer., v, p. 534 (1875).—Cope,

Proc. Am. Philos, Soc, 1867 (p, 64).—Cope, Proc. U.S.Nat. Mus. xiv,

1891, p. 689 (1892).—True, in Hammond's South Carolina, p, 235 (1883).—

Garman, Rept. Batr. N, Am., i, Ophid., pp. 112, 171 (1883).

—

Garman,
Bull. Essex. Inst., xix, 1887, p. 122.

—

Yarrow, in Buck's Ref, Handb.
Med. So., VI, p. 166 (1888).—Jordan, Man. Vert. North, U. S., 5 ed., p.

199 (1888).—Barringer, Ven. Rept, U. S., p. 4 (1891).—Williams,

Science, xx, Dec. 16, 1892, p. 345.

—

L(ENXBERG, Proc. U. S. Nat. Mu8.,xvii,

1894, p. 335.—H, Garman, Bull. Essex. Inst., xxvi, 1894, p. 36.—Cau-
disona adamantea, Cope, in Mitchell's Res. Ven, Rattlesu., p. 121 (1861).

—

Cope, Proc. Phila. Acad., 1866, p. 309.

1802.

—

Crotalus rhomhifer, Latreille, Hist. Nat. Rept., in, p. 197.

—

Daudix, Hist.

Nat, Rept., \, p, 323 (1803).

—

Dumeril et Bibkox, Erp6t. Geuer., vii,

p. 1470 (1854).—DUGES, Naturaleza, iv, 1879 (p. 22).

1802.

—

Crotalus /(OJV(d«s, Latreille, Hist. Nat. Rept., iii, p. 199 (but not p. 186;

nor of Linn, 1758).

—

Harlan, Journ. Phila. Acad., v, 1827, p. 370.

—

Har-
lan, Med. Phys. Res. (p. 133) (1835).

1802.

—

Crotalus durissus, Suaw, Gen. Zoul., in, p. 333 (not of Linn. 1758),

1853.

—

Crotalus terrificiis, Le Coxte, Proc. Phila. Acad., 1853 (p. 419) (not of Laur,

1768).

—

Cope, Proc. Phila. Acad., 1859, p. 337.

1875.

—

Crotalus adamanteus, snhsTp. adamanteus, Cope, Bull. U, S. Nat. Mus. No. 1,

Check-list, pp. 33, 79.—Cope, Proc. U. S. Nat. Mus., xi, 1888, p. 393.—

Cope, Proc. U. S. Nat. Mus., xiv, 1891, p. 690 (1892),—Yarrow, Bull. U. S.

Nat. Mus. No. 24, pp. 12, 75 (1883).

/'((/io-es.—Beauvois, Trans. Am. Philos. Soc, iv, pi. facing p. 380, upper figure

(1799).

—

Shaw, Gen. Zool., in, pi. lxxxix (1802).

—

Daudin, Hist. Nat. Rept. v
pi. LX, figs. 22, 23; pi. lxix, fig. 2 (1803),

—

Holbrook, N. Am. Herpet., 1 ed.,

II, pi. XVI (1838); 2 ed., in, pi. n (1842).

—

Dumeril et Bibkox, Erp^t. Gen.,

Atlas, pi. Lxxxiv, fig. 3 (1854).

—

Baird, Pac. R. R. Rep., x. Reptiles, pi. xxiv,

fig. 2 (1859).—Jax, Icon. Ophid., livr. 46, pi. ii, fig. 2 (but not fig. 1) (1874),—

Yarrow, in Buck's Ref. Handb. Med. Sc, vi. jjl. xxvii (1888).

* See Forest and Stream, xxxvii, Aug. 6, 1891, p, 44,

t From the Latin adamanteus, Diamond-shaped; lozenge-shaped.

H. Mis, 184, pt. 2 28
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Description *—Head tiiaiiguliii-. Two auterior frontals (iuternasals),

connected with superciliaries (supraoculars) ou each side by two large

plates; inside of these a second row; included space tilled by small

scales. Scales margining su])erciliaries (supraoculars) small; S(;at-

tered larger ones toward the center of the intermediate sfjace. Three

rows of scales between the suborbitals and labials. Suborbitals extend-

ing to the middle of the orbit. Labials 15 or IG above; lirst, fifth, and

seventh largest, and vertical; below, 18; lirst, fourth, and fifth largest.

Dorsal rows, 27; outer rows obsoletely carinated. Three or 4 dark

rings on tail. Three series of well defined perfect rhombs, 1 dorsal, 2

lateral, separated by narrow lines. Light stripe from sui^erciliary to

the angle of the mouth.

Scales on the cheek smooth. Three rather large plates on the edge

of the upper part of the head, between the superciliajies (supraoculars)

and rostral,inside of which is a second row of o, also larger than the

rest.

The two lower rows of lateral scales smooth. Third and fourth very

hiintly carinated. Scales ou the back and sides not conspicuously dif-

ferent in size except the lower two or three rows. Posteriorly, near the

tail, all the scales are carinated except the lowest.

General color, yellowish gray, with rhomboidal black blotches, lighter

in the center, and with all the angles perfect. Or rather there is a

series of dull yellowish lines crossing obliquely from one side of the

abdomen to the other over the back, following the oblique series of

scales, and occupying generally the jiosterior half of each scale, the

basal portion being black. These lines, of which there are about 36

crossing from each side, from head to tail (9 on tail), decussate first on

the fifth or sixth lateral row, and then on the back, where they are

more or less confluent three or four rows. The rhomboids thus inclosed

and crossing the back are generally black for li or 2 scales within the

yellowish brown, mottled with darker. The intervals ou the sides

between the lines are mostly dark yellowish brow n, minutely mottled

with dark brown. These intervals constitute a lateral series of trans-

verse rhomboids, sometimes with the lower angle truncated. Opposite

to the dorsal rhomboids is a series of small triangles in the angles of

the first decussation. The distance between two i)arallel transverse

stripes generally consists of five rows of scales, occasionally of six.

On the sides and posteriorly these markings are more or less indis-

tinct, though generally recognizable. The tail usually exhibits a good

deal of black. The under parts are dull yellowish white, or greeuish

white, clouded toward the sides with brown; no regular spots visible.

The black on the tail does not constitute complete rings, but is inter-

rupted in the middle of the lower surface, and in fact the black patches

alternate with each other, and are not opposite.

' By S. F. Baird, iu Baird aud Girard's, N. Am. Seri)., p. 3, from a South Carolina

fcpecimeii, U. S. Nat. Mus., No. 250.
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The top of Lead is liglitbrowu, with occasional black scales, A ckill

yellowish streak starts at the posterior edge of the superciliary plate,

and passing obliquely backward, through two rows of scales, extends

to angle of the mouth (fig. 58). A second band starts on the plate in

advance of the superciliary, and crossing the anterior orbitals, expands

till it involves the seventh, eighth, and ninth nipper labials. Interval

between the first two stripes dark brown. There are also indications

of a second vertical light bar in front of the nostril, and two below the

pit. Eostral dark yellowish, lighter in the margin.

Number of ventrals (gastrosteges), 1G9; of subcaudals (urosteges),

32; scale rows across body, 27.

Variation.—With the exception of the nsual variation of the ground

color through the various tinges of grayish and brownish, the color

and pattern of this species is unusually constant. The characteristic

whitish stri^jes on rostral, nasals, and on the sides of the head are

well marked, even in the largest sj)ecimeus, and the dorsal i^attern is

also nearly always very distinct.

Geograi)hical distribution.—The diamond rattler inhabits a compara-

tively small area in the southeastern corner of our country. Florida

seems to be the center of its distribution, and from that State it extends

along the coast northward into the southern portion of North Carolina

at about the thirty-fifth parallel, Mr. H. H. Brindey having in letter

advised me of a specimen, presumably of this species, having been

taken in 1885 at the Neuse Eiver, across fiom New Berne. Along the

gulf coast it extends at least as far west as the Mississippi Eiver, being

still found not far from New Orleans, as Dr. Gustave Kohn informs me,

although very scarce. It also ascends the Mississippi Eiver some dis-

tance, exactly how far I do not know, but a specimen is in the National

Museum (No. 4393) which is said to have been collected by Col. Kear-

ney in Arkansas.

In Florida the species is found everywhere, including the Keys.

Habits.—The Diamond Eattler, or Diamond-backed Eattlesnake, is

usually called the Water Eattler in localities where the Banded Eattle-

snake also occurs in order to distinguish it from the latter, which is

then known as the Timber-Eattler. As the name indicates, this species

is rather partial to the neighborhood of water, although it is not a

water snake to the extent of pursuing its prey into the water. Yet it

is said to be a good swimmer and not even afraid to cross over from

Key to Key {Loennhcrg, I. c).

Although rather common, and i^robably the Eattlesnake most fre-

quently seen in captivity, at least in this country, but little detailed and
reliable information concerning its habits can be found in the litera-

ture. The observers who have had anything to say about it are

often much at variance. Some regard it as very slow and clumsy, others

again insist that it is much more active than the Banded Eattlesnake

and much fiercer. Some report their inability to induce this species
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to eat ill oouflueuient, Avliile others again claim that it ta;kes food with-

out trouble. Equally defective is our knowledge in regard to its

breeding habits.

The Diamond Rattler is our largest species', and in fact one of the

largest of the whole family. The largest specimen in the National

Museum collection (No. 10947) is only feet H^ inches long, but much

larger specimens are on record. Dr. C. S. Allen has recorded 1 speci-

men 8 feet 5 inches, with a circumference of 15 inches, which was shot

near Oak Lodge, Fla., by Clias. F. Latham, in November, 1890, while

Mr. Frank M. Chapman mentions one 8 feet 9 inches long, and killed

by J. H. Norton, of Jacksonville.*

We often enough hear of Florida Rattlers 9 feet or more long, but in

all cases I have investigated it was found that the measurements were

taken from skins, or mounted ppecimens, which of course may be

stretched almost to any desired length.

With a supply of venom proportionate to its size the dangerous

nature of a stroke of one of these large brutes, if well delivered, may
well be imagin'ed. Nevertheless, fatalities are comparatively rare, and

even cases of bites are not heard of nearly as often as one miglit bo

led to suppose from the number of specimens which are still found in

many places.

The Tkxas Rattlesnakk.

Crotaliis utro.r,i Baiid aiiil (Jirard.

Plate 11.

lS^3.—Croi(dus airox, Baird and Girard, N. Am. Serp., pp. 5, 156.

—

Dumeril et

BiBRON, Erp(?t, Gener., All, ii, p. 1482 (1854).—Hallowell, Proc. Phila.

Acad., 1856, p. 307.—Baird, Pac. R. R. Rep., x, Whipple's Route, p. 39

(1859).—Baird, Mex. Bound. Surv. ii, Rept. p. 14 (1859).—Cope, Proc.

Phila. Acad., 1859, p. 3.37.—Cope, in Wheeler's Surv. W. 100 Mer., v,

p. 534 (1875).—Cooper, Proc. Calif. Acad. Nat. Sc, iv, p. 66(1870).—

Caudisona airox, Cope, in Mitchell's Res. Yen. Rattlesu. (p. 121) (1861).

—

Cope, Proc. Phila. Acad. 1866, p. 309.

1859.

—

Crotalus adamanteus, var. airox, Jan, Rev. Mag. Zool., 1859, Extr. p. 28.

—

Jan, Eienc. Sist. Otid., p. 123 (1863).—Cope, Bull. U. S. Nat. Mus. No.

1, p. 33 (1875).—Cope, Bull. U. S. Nat. Mus. No. 17, p. 24 (1880).—Cope,

Proc. U. S. Nat. Mus., xi, 1888, p. 398.—Cope, Proc. U. S. Nat. Mus.,

XIV, 1891, p. 690 (1892).—Cope, Proc. Phila. Acad., 1892, p. 336.—Yar-

row, Bull. U. S. Nat. Mus. No. 24, pp. 12, 76 (1883).—Garmax, Rept.

Batr. N. Am., i, Ophid., pp. 113, 172 (1883).

—

Caudisona adamanfea airox,

CouES, in Wheeler's Surv. W. 100 Mer., v, p. 607 (1875).

1861.— CaHf?isaHrtrt/»-oj-, var, sonoraensis, Kenxicott, Proc. Phila. Acad., xiii, 1861,

p. 206.—Cope, Proc. Phila. Acad., xiii, 1861, p. 292.

li<Ql.—Caudisona scutulata, Kexxicott, Proc. Phila. Acad., xiii, 1861, p. 207.—

Cope, Proc. Phila. Acad., 1866, p. 309.— Crotalus scutulatus Cope, in

Wheeler's Surv. W. 100 Mer., V, p..533 (1875;.

1863.

—

Crotalus adamanteus, var. sonoriensis, Jan, Elenc. Sist. Otid., p. 124.

*Ahstr. Proc. Linn. Soc. New York, year end. Mch. 2, 1892, p. 4.

t From the Latin atrox, terrible, cruel.
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1874.

—

Crotalus adamanteus, Jan, Icon. Opliicl., livr. 46, pi. ii, fig. 1 (not of

Beauvois).

1875.

—

Crotalus adamanteus, var. scutulaius, Copk, Bull. U. S. Nat. Mus., No. 1,

p. 33.—Cope, Proc. U. S. Nat. Mus. xiv, 1891, p. 690 (1892).—Caudiwua
adamantea scutulata, Coues, in Wheeler's Surv. W. 100 Mer., V, p. 607.

Figures.—Baird, Mex. Bound. Surv., ir, Rept., pi. i (1859).

—

Baird, Pac. R. R.

Rep., X, Rept., pi. xxiv, fig. 3 (1859).—Jax, Icon. Ophid., livr. 46, pi. ii, fig. 1

(1874).

Description.*—Head subtriangular; plates on head; 2 anterior fron-

tals (iuternasals) in contact; between these and superciliaries (snpra-

ocnlars), on side of the crown, 2 imbricated phxtes; space inclosed occu-

pied by smaller scales; superciliaries (supraoculars) bordered by a row
of larger scales; the anterior much largest. Three rows of scales

between labials and suborbitals; labials 16 above, first, fifth, and sev-

enth, largest; 15 below, first and third largest; dorsal rows 25-27; 2

exterior rows smooth ; on the tail 3-0 half riugs. Color yellowish brown,

with a continuous succession of dorsal lozenges, sometimes truncate

beforeand behind ; intervals all narrow. A single transverse light line

;

superciliary stripe from superciliary directly to the angle of the mouth.

General style of coloration somewhat as in C. adamanteus. Ground
color above, dull yellowish brown, with a series of subhexagonal

patches from the head nearly to the tail, in an uninterrupted series,

separated throughout by narrow lines. We may refer the markings to

the intersection of two series of light yellowish lines, about 40 in

number, crossing obliquely from each side across to the other, along

the anterior half of as many oblique series of scales. The lateral

decussation is along the sixth row of dorsal scales; on the back, where

they cross, the lines are confluent for a breadth of 5 or G scales, mak-
ing a series of transverse lines across the back, truncating the obtuse

angles of the rhomboids, which would otherwise be produced. Some-
times the acute lateral angles of the rhomboids are also truncated.

Laterally, the yellowish lines are more or less obsolete, leaving a more
or less distinct chain pattern. The rhomboids or subrhomboids

inclosed have a narrow margin of dark brown, lighter toward the

center. In all cases the interval between the successive rhomboids is

but 1 or 2 half scales in width. The lateral rhomboids and triangles

referred to in G. adamanteus are indicated by two alternating series of

dark brown blotches, the first along the third and fourth lateral row,

opposite the apices of the rhomboids; the second along the sixth and
seventh, and alternating with the same; the spots occupy 1 scale, or

liart of 4 contiguous ones. Space between these rhomboids and the

yellowish lines, dull yellowish brown. Beneath nearly uniform yellow-

ish, slightly clouded on the sides of the scales. On the tail the

blotches are confluent into 3 or dark brown half rings, interrupted

on the surface. General distribution of lines on the head much as in

* Original description by S. F. Baird, in Baird and Girard, N. Am. Serp., p. 5, from
tbe type specimens from Texas.
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C. adamanteus ; a narrow light line from the posterior end of supercil-

iary backward directly to the angle of the mouth; a second from the

anterior extremity, nearly parallel with the first, the two inclosing an

indistinct patch and separated on the labials by 4i scales. There is

also a single narrow light line across the superciliary perpendicular

to its length, obsolete in old specimens.

It may readily be distinguished from C. <((!((manteus by its light color

and the truncations of the rhomboids, as well as the general obsolete-

ness of the lateral markings. The rhomboids are longer in proportion

and more roiTuded. The 2 lateral rows of scales are smooth, the next

2 more strongly carinated than in C. adamanteus. The fifth upper

labial is largest, and transverse, the rest nearly uniform. The stripes

on the side of the head are less distinct.

From C. confiuentus it may be distinguished by the greater compara-

tive size of the interval between the dorsal blotches, especially poste-

riorly. In G. conlinenius there are two light lines across the supercil-

iary plate, dividing it into three sections, the central rather narrower.

Here, too, the j)osterior facial stripe, instead of passing to the angle of

the month, goes back of it on the second row above the labials, in C.

atrox, passing directly to the angle of the mouth. Other important

distincti(ms are seen in the narrower scales of C. confluentus, etc.

From C. lueife)\ the more narrow head, fewer and larger intersuper-

ciliary scales, lighter color, arrangement of color along the head, will

at once distinguish it.

Number of ventrals (gastrosteges), 177 to 187; number of subcaudals

(urosteges), 23 to 28; number of scale rows across the body, 25 to 27.

Variation.—This species exhibits a considerable variation in the

scutellation, less so in coloration. The ground color is usually more or

less grayish, with a varying amount of brownish, olive, or yellowish

admixture, while on the Pacific coast there seems to be a reddish form,

geographically liinited, which will be considered separately as a race.

The head pattern is fairly constant and will at once serve to distinguish

this species from C. adamanteus, the nasals and anterior labials being

unicolor, densely dusted over with minute black dots.

As for the scutellation, the greatest variation is shown in the pres-

ence, or absence, of an upper loreal, as well as in the size of the scales

or scutes covering the upper surface of the snout. In a number of

specimens the upper head scales are more or less enlarged, in some

forming on the snout a series of paired scutes reaching to between the

orbits, very much after fashion of C. molossus and its nearest allies.

This character, however, is shared by specimens belonging to other

species, for instance C. horrid ns, and notably in C. coniiuentus, so much
so, in fact, that the so-called C. scntulatus, which is based upon such

specimens, is composed of specimens of both species. The character

is mostly exhibited4n specimens from the Mexican tableland and its

extension into Arizona, but it is apparently not constant enough to
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warrant us in recognizing? it as a geographic subspecies even. The

character is an ancestral one, and its appearance may probably be

attributed to reversion.

Geographical distribution.—Crotalus atrox covers a considerable area,

embracing the arid portion of Texas, parts of southern New Mexico,

Arizona, and California, southward into Mexico. In western and

southern Texas, west of about the ninety- seventh meridian this species

appear to be the Rattlesnake, being apparently common in all suitable

localities. It does not appear to occur in the moist region of eastern

Texas, and as a matter of fact we do not know which form occupies

that region at all, whether C. adamanteus extends so far west as to

meet its western representative, G. atrox, or whether there is an actual

gap between the two species, occupied by neither. Toward the north.

Prof. Cope (Proc. Phila. Acad., 1S92, p. 336), has found it at the eastern

foot of the Staked Plain, about the head of the Colorado River, but he

did not meet with it on the Plain itself, nor north of the region men-

tioned. That it extends considerably farther north is proven, however,

by a specimen (Ko. 4225) in the National Museum, collected near the

western boundary of Texas, just south of the Canadian River and at

the northern foot of the Llano Estacado.

Habits.—Very little has been written concerning the habits of G.

atrox, but in a general way they may be considered to be similar to

those of G. adamanteus, except that the former is apparently less

partial to water. Being a large and powerful snake, though not quite

so large as the Diamond Rattlesnake, it is capable of intiicting very

dangerous bites.

The Red Diamond Rattlesnake.

Crotalus atrox ruher," Cope.

1892.

—

Crotalus adamanteus ruber, Cope, Proc. U. S. Nat. Mus., xiv, 1891, p. 690.

Description.}—Rostral plate a little wider than high; plates of upper

side of canthers rostralis smaller tlian in other subspecies, the posterior

especially smaller than the anterior, and partly decurved laterally.

One loreal. Five rows of scales between orbit and labial; eight rows

between superciliary plates. Second pair of inferior labials with the

marginal portion cut off from the postsymphyseal portion. (Perhaps

an abnormality.)

The color is light red, marked above with deep red spots. These are

of a longitudinal oval form anteriorly, but posteriorly they have a

diamond-shai^ed form. They have no distinct lateral borders, either

light or dark, but they are separated on the median line of the back bj-

a single row of yellow-tipped scales. Traces of brownish red indefinite

- * From the Latin ruber, red, ruddy.

t Original description by E. D. Cope, in Proc. U. S. Xat. Mus.,- xiv, 1891, p. 690,

from U. S. Nat. Mus., No. 9209; locality unknown.
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spots opi)Osite tbeir lateral angles as well as their intervals. Head
without marking, except a faint trace of a pale line from the eye to the

border of the mouth below it. Inferior surfaces yellow. Tail white,

with five black cross bands, of which all but the first are complete rings.

Gastrosteges (ventrals), 186; urosteges (subcaudals), 20; scale rows,

27; total length, 1.245mm.

Variation.—The characters upon which this form were originally

based, viz, the small size of the scales on canthus rostralis and the

absence of either light or dark borders to the dorsal rhombs do not

seem to hold in a larger series, for of the additional specimens which I

have seen some have the cauthal scales of normal size, while in nearly

all the specimens there are traces at least of the borders to the dorsal

spots, these borders becoming apparently less distinct as the snakes

grow larger. The only character which seems to fairly distinguish this

form as a subspecies is the bright cinnamon red color of its upper sur-

face, at least in the large specimens.

Geograpliical distribution.—This subspecies was originally described

from a specimen the habitat of which was not known. Since then I

have seen, thanks to Dr. C. Hart Merriam, several large specimens from

Twin Oaks, San Diego County, on the Pacific slope of the coast ranges,

which fixes the range of the form. A young specimen in the National

Museum (No. 88.-)6), somewhat darker and less bright red than the

others, probably either on account of its age or the long time it has

been in alcohol, is recorded as collected by A. W. Chase at San Fran-

cisco, November, 1875, but it is probably very doubtful if the specimen

really came from the immediate vicinity of that city.

Hahits.—Nothing special is known of the life history of this form,

TuK Pkairie Rattlesnake,

Cy-ofahis coiijiin-iifus,^ Say.

Plate 12.

ISlS.—Wrofalhiiisviridis, Rafinesque, Am. Month. Mag., iv, 1818, p. 41.

1823.—CrotnJus coxfliientus, Say, iu Long's Exped. Rocky Mts., ii, p. 48.

—

Baird

and GiRARD, N.Am. Seip.,p. 8 (1853).

—

Baird and Girard, iu Marcy's

Expl. Red River, p. 214, Zool., pi. i (1853).—Hallowell, Proc. Phila.

Acad., 1856, p. 250.—IUird, Pac. R. R. Rep., x, Whipple's Route, p. 40

(1859).—Baird, Mex. Bound. Surv., ii, Rept., p. 14 (1859).—Cooper, Pac.

R. R., Rep., XII, pt. Ill, p. 295 (I860).—Cooper,Amer. Natural, 1869, p.

124.—Cope, Proc. Phil. Acad., 1859, p. 337 (I860).—Cope, Bull. U. S. Nat.

Mus., No. 1, p. 33 (1875).—Cope, Amer. Natural., xiii, 1879. p. 435.—Cope,

Bull. U. S. Nat. Mus.. No. 17, p. 24 (1880).—Yarrow, in Wheeler's Surv. W.
100 Mer., v,p. 530 (part) (1875).—CouKS and Yarrow, Bull. Geol. Surv.

Terr. (Haydeu's), iv. No. 1, Feb., 1878, p. 262.—Cragin, Trans. Kansas

Acad. Sc, VII, p. 121 (1881).—Garmax, Rept. Batr. N. Am. Ophid., pp. 114.

172 (1883).—Garman, List N, Am. Rept. Batr., p. 34 (1884).—Stejneger,

* From the Latin cow^mphs, flowing together; with reference to the spots on the

Leek of the type specimen running together into a longitudinal mark.
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Prairie Rattlesnake—Crotalus confluentus.

From Baird, Pacific R. R. Rep.
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N. Amer. Fauna, No. 5, p. Ill (1891).

—

Taylor, Ann. Rep. Nebraska State

Board Aoric, 1891, p. 354 (1892).—Hay, Proc. U. S. Nat. llus., xv, 1892, p.

387.—CouES, Hist. Exp. Lewis and Clark, i, p. 313; ii, p. 373 (1893).—

Caudisona conjluenta Cope, in Mitchell's Res. Yen. Rattlesn., p. 122

(1861).—Cope, Proc. Phila. Acad., 1866, p. 309.—Allex, Proc. Boston Soc.

N. H., XVII, 1874, p. 69, cxtr. p. 39.—Coues, in Wheeler's Surv. West 100

Mer.,V, p.604 (1875).

1852.— Cro*rt/«.s leconfei, Hallowell, Proc. Phila. Acad., vi, 1852, p. 180.

—

Hal-

lowell, in Sitgreave's Exp. Znnl and Colo. Riv., p. 139 (in part only)

(1854).

—

Caudisona leconfei. Cope, in Mitchell's Res. Yen. Rattlesn. (p. 121)

(1861).—Haydex, Geol. Nat. Hist. Upp. Missouri, p. 177 (1862).

859.

—

CrotaJns adamaiiteus, var. confluentns, Jax, Rev. etMag. Zool., 1859, No. 12,

extr. p. 28.—-Ian, Elenc. Sist. Olid., p. 124 (1863).

1865.

—

Crolahis durisan-s, Max vox Wied, Yerz. Rept. Reise Nord. Amer., p. 65,

pi. VII, figs. 1-3 (not of Lixx.).

1866.

—

Caudi)iona conjluenta, var. leconfei, Cope, Proc. Phila. Acad., 1866, p. 307 (not

of 1883).

1875.

—

CrotaJus adamanteus, subsj). atrox. Yarrow, in Wheeler's Surv. West 100

Mer., V, p. 529 (not of B. & G.).

1875.

—

Crofahts lucifer, Yarrow, in Wheeler's Surv. West 100 Mer., v, p. 529 (not

of B. &G.).
1875.— 'iCaudisona lucifer, var. cerherus, Coues, in Wheeler's Surv. West 100 Mer.,

V, p. 607.

1883.

—

Crofahts conftacntus, var. cnnftuentus, Cope, Proc. Phila. Acad., 1883, p. 11.

—

Cope, Proc. Phila. Acad., 1892, p. 336.—Cope, Proc. U. S. Nat. Mus.,

XIV, 1891, p. 692(1892).—Taylor, Amer. Natural., xxvi, Sept. 1892, p. 752.

1883.

—

Crotalus confiucntus, var. pnlrerulenfus, Cope, Proc. Phila. Acad., 1883,

p. 11.

—

Crotalus confluentus j)nlcerulentus, Cope, Proc. U.S. Nat. Mus., xiv,

1891, p. 692 (1892).

Figures.—Baird and Girard, in Marcy's Expl. Red River, Zool., pi. i (1854).

—

Cooper, Pac R. R. Rep., xii, pt. iii, pi. xii (1859).

—

Dumeril et Bibron,

Erp^t. Gener., Atlas, pi. Lxxxiv bis, flg. 4 (18.54).

Description.*—Head siibtriangular. Plates on top of liead squami-

foriii, irregular, aiigulated, and iiubricated ; scales between snpercili-

aries (supraoculars) small, numerous, uniform. Four rows of scales

between the suborbital series (which only extends to the center of the

orbit) and the labials. Labials 15 or 18, nearly uniform. Dorsal series

27-29. Dorsal blotches quadrate, concave before and behind; intervals

greater behind. Spots transversely quadrate posteriorly, ultimately

becoming 10 or 12 half rings. Two transverse lines on superciliaries,

inclosing about one-third. Stripe from superciliary to angle of jaws

crosses angle of the mouth on the second row above labial. Eostral

margined with lighter.

This species bears a considerable resemblance to C. atrox, but the

body is more slender and compact. Scales on tlie top of the head

anterior to the superciliaries nearly uniform in size. Line of scales

across from one nostril to the other consists of 0, not 4 as in C. atrox.

Superciliaries more prominent. Labial series much smaller. Upper
anterior orbitals (preoculars) much smaller, as also is the anterior nasal.

* From S. F. Baird's description of specimens from Wichita Mts. and Texas, in

Baird and Girard's N. Am. Serp., p. 8.
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Scales on the top of the head less carinated. Scales between super-

ciliaries smaller and more numerous, 5 or C in number instead of 4.

Two lateral rows of scales smooth, first, second, and third gradually

increasing in size. Scales more linear than in C. atrox.

General color yellowish brown with a series of subquadrate dark

blotches, with the corners rounded and the anterior and posterior sides

frequently concave, the exterior convex (fig. 53). These blotches are 10

or 11 scales wide and -lor 5 long, lighter in the center, and margined for

one-third of a scale with light yellowish. The intervals along the back

light brown, darker than the margins of the blotches. Anteriorly the

interval between the dark spots is but a single scale; posteriorly it is

more, becoming sometimes 2 scales, where also the spots are more

rhomboidal or lozenge shaped ; nearer the tail, however, they become

transversely quadrate. The fundamental theory of coloration might

be likened to that of Crotalus adainaiiteus, viz, of 40 or 50 light lines

decussating each other from opposite sides; but the angles of decus-

sating, instead of being acute, are obtuse, and truncated or rounded otf

throughout. Along the third, fourth, an<l fifth lateral rows of scales

is a series of indistinct brown blotches covering a space of about 4

scales and falling opposite to the dorsal blotches; between these

blotches, and opposite to the intervals of the dorsal blotches, are others

less distinct. Along the fifth, sixth, seventh, and eighth rows is a

second series of obsolete blotches, each covering a space of about 4

scales, and just opposite the intervals between the dorsal spots. Tlie

dorsal and lower series are separated by an interval of 3 scales, this

interval light brown. Beneath the color is dull yellowish, and 10 or 13

darker half rings are visible on the tail.

In point of coloration the principal features, as compared with C.

atrox, lie in the dorsal blotches, being disposed in subquadrate spots

instead of subrhomboids; the intervals thus forming bands across the

back perpendicular to the longitudinal axis. This tendency to assume

the subquadrangular pattern has broken up thechainwork into isolated

portions, as in Coluber eximius or Crotalophorus tergcminus {Sistnirus

calenatus). The intervals of the dorsal blotches are wide and darker in

the middle, while in C. atrox they are narrow, not linear, and unicolor.

The sides of the head (fig. 59) present the usual light stripe from the

posterior extremity of the superciliary; it passes, however, to the angle

of the jaw on the neck, along the second row of scales above the labials.

A second stripe passes in front of the eye to the labials, widening there,

A small, light vertical bar is seen below the pit and another on the

outer edge of the rostral. On the superciliaries are seen two light trans-

verse lines inclosing a space nearly one-third of ihe whole surface. In

C. atrox there is a single median line. Sometimes, as in C. atrox, the

single blotches on the nape are replaced by two elongated ones parallel

to each other.
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Variation.—There is some slight variation in the size of the scales

covering- the top of the head, which is, in a general way, correlated with

the latitndeof the locality, but the character is so exceedingly unstable

and apparently unsupported by any other character tliat it would be

unprofitable and misleading to adopt any subspecies at the present

stage of our knowledge, at least. This instability in the size of the

head scales sometimes goes so far as to fuse them into nearly regular

shields on the snout and between the eyes, exactly in the same manner
as in certain specimens of Crotalus atrox, which have been called Cro-

talus sciitulatus, the result being that this so called species or subspecies

is a mixture of rt/ro.P and confliientus. Such scutulated specimens have

been found both in Arizona and in Montana, the two extremes of its

geographical distribution. A specimen from Fort Hayes is recorded by
Garman as having the outer edge of the supraocular produced into a

horn, as in G. cerastes.

The color varies also greatly being sometimes duller, sometimes

brighter, lighter or darker, depending upon age, season, condition of

skin, climate, and the predominating color of the surroundings, but I

have seen no differences of such a character or stability as to render

the recognition of geographical races possible or profitable.

Oeographtcal (listribiition.—Broadly speaking, the Prairie Rattlesnake

occui^ies the area bounded in the East by the ninety-sixth meridian and
the Upper Missouri Valley; by the main divide of the Rocky Moun-

tains in the West; by the thirty-third parallel in Texas and the Mexi-

can boundary further west in the South; and by the fiftieth parallel in

the North. In the Northeast its distribution apx3ears to be limited by
the watershed between Missouri and the Red River of the North,

according to Dr. Coues (Bull. Geol. Surv. Terr, iv, 1878, p. 207), who
cellected numerous specimens along the Canadian border between this

watershed and the crest of the Rockies. He also states that it is to be

considered fairly common in the region of the Upi^er Missouri and Milk

River and some of their northern tributaries; its range thus extending

some distance into the British Possessions, where Mr. James M.

Macoun informs me that it is most abundant from Medicine Hat, on the

Saskatchewan, to the boundary. In the region just south of the above,

Dr. J. A. Allen, while attached to the Union Pacific Railroad expedi-

tion, found itcommon, esi^ecially in the bad lands of the Little Missouri

and along the Yellowstone, outnumbering all the other ophidians

together, and on the expedition of 1872 not less than 2,000 were killed

(Proc. Boston Soc. Nat. Hist., xvii, 1874, p. 69). In Nebraska, Taylor

(Amer. Natural., xxvi, Sept. 1802, p. 752) observes that it was formerly

abundant all over the State, but that it is now confined almost wholly

to the middle and western part, where it is by no means rare. The dis-

tribution in Kansas, Oklahoma, and Indian Territory is very similar,

while in northwestern Texas it is recorded from between the main
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folks of tlie Brazos River and on the Llano Estacado as far south as

Canon Blanco (Coi)e, Zool. Pos. Texas, p. 24; Proc. Pliila. Acad. 1892,

p. 330). Further west Capt. Pope collected specimens at the Pecos

Eivernear the thirty-second parallel. As we leave the plains in going

west M'C find this species ascend higher into the mountains, as it is not

uncommon in New Mexico and Arizona and Colorado above 5,000 feet

altitude. Even in Montana and Idaho it reaches this elevation, at least

in places, though it probably does not occur much higher. Although

the main divide of the Rocky Mountains in this northern region seems

to be the limit of its extension to the west, yet in at least one place

where there is no high crest to obstruct its passage across, has it been

found on the western slope, viz; at Lemhi, Idaho, in which locality it

was collected by parties of Dr. Merriam's Idaho exi)loration party, as

recorded by me in North American Fauna, No. 5, p. Ill (1891).

Habits.—The Prairie Rattlesnake being one of the smaller species,

as it seldom reaches a length of over 4 feet with a proportionately

slender body, does not seem to be a very dangerous snake. Dr. Allen,

as referred to above, found it so common in the region visited by the

expedition that several hundred were killed by the different members,

yet the only casualty resulting from it was one horse bitten. On the

expedition of J 872 not less than two thousand were killed and not a

man nor an animal was bitten. Allen also comments ui^oii the fact that

they were found abroad quite late in the season, as they were met with

quite frequently after several severe frosts had occurred. During July

two pairs were found in coitn, indicating the season at which they fjair.

Dr. O. P. Hay (Proc. U. S. Nat. Mus., xv, 1892, p. 387), on the other

hand, quotes Prof. S, W. Williston as stating that the sexes pair in May.

Taylor (/. c.) found its food habits similar to those of the Massasauga.

It is the species often found in or around the homes of the prairie

dogs, where they are most abundantly found during the breeding

season of the doj,.^

Professor Cope records a similar observation (Proc. Phila. Acad.,

1892, p. 330) and remarks that the snake protects itself by retreating

quickly into the holes of the prairie dogs. The popular belief that

these rodents and the rattlesnakes live together because of any special

friendship is certainly erroneous, as there can be no doubt that the

latter to a great extent feed upon the offspring of the former.

In addition to the hibernation, which, according to Dr. Coues, lasts

about six months, terminating with the loosening of the ground from

frost, Dr. Suckley (Pac. R. R. Rep., xii, Pt. iii, p. 290) observed these

snakes m a more or less sluggish and stupid condition during the

drought of summer, a condition which he calls " aestivation."
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The Pacific Rattlesnake.

Crotalus lucifer,* Baird and Girard

Plate 13.

1842.

—

? Crotalus oregonus, Holbrook, N. Am. Herpet., 2 ed., iii, p. 21, pi. in.

—

Dk
Kay, Zool. N. Y., iii, p. 57 (1842).

—

Baird aud Girard, N. Am. Serp.,

p. 145 (1853).—Baird, Pac. R. R. Rept. x, p. 14, pi. xxiv, tig, 6 (1859).—

Cope, Proc. Phila. Ac, 1859 (p. 337).

1852.

—

Crotalus lucij'er, Baird and Girard, Proc. Phila. Acad., vi, p. 177.

—

Baird
and Girard, Cat. N. Am. Serp., p. 6 (1853).

—

Girard, U. S. Expl. Exp.,

Herpet., p. 187, pi. xv, tigs. 1-6 (1858).—Baird, Pac. R. R. Rep., x,

Williamson's R. in 1855, p. 10 (1859).—Cope, Proc. Phila. Acad., 1859,

p. 337.—Cope in Wheeler's Surv. West 100 Mer., v, p. 533 (1875).—Cope
Bull. U. S. Nat. Mas., No. 1, p. 33, (1875).—Cooper, Pac. R. R. Rep.,

XII, Pt. iii, p. 295 (18G0).—Lord, Natural. Vancouv. Isl., ii, p. 303 (1866)—

LocKiNGTON, Amer. Natural., 1880, p. 295.

—

Garman, Rept. Batr. N. Am.,

I, Ophid.,p. 114 (1883).—Yarrow, Bull. U. S. Nat. Mus., No. 24, Check
List, pp. 12, 76 (1883).—To^^xsEND, Proc, U. S. Nat. Mus., x, 1887, p.

239.—Beiir, Proc Calif. Acad. Sc. (2) i, June 1888, p. 94.—Stejxeger, N.

Amer. Fauna, No. 5, p. Ill (1891).

—

Stejxeger, N. Amer. Fauna, No. 7, p.

218 (1893.)—COUE8, Hist. Exp. Lewis and Clark, in, pp. 898, 968 (1893).—

Denburgh, Bull. U. S, Fish Comm., 1894, p. 57.

—

Caudisona lucifer,

Cope, in Mitchell's Res. Ven. Rattlesn., p. 121 ^1861).—Cope, Proc.

Phila. Acad., 1866, p. 309.—COUES. in Wheeler's Surv. West 100 Mer., v
(p. 606) (1875).

1875.

—

Crotalus conflue)iius, (part) Yarrow, in Wheeler's Surv. West 100 Mer.,

V, p. 530.

1877.

—

Crotalus adamanteus atrox, Streets, Bull. U. S. Nat. Mus. No. 7. \i. 40 (not

of B. »fc G.)

1883.— C*-o/«/((s confluentus lucifer, Cope, Proc. Phila. Acad., 1883, pp. 11, 19, 22.—

Cope, Proc.U. S. Nat. Mus., xiv, 1891, p. 692 (1892).—Cope, Proc. Phila.

Acad., 1893, p. 183.

1859.

—

Crotalus levontei, Hallowell, Rep. Pac. R. R., X, Williamson's Route in

18.53, p. 18 (not of 1852).

1863.

—

Crotalus adamanteus, var lucifer, J.\N, Eleuc. Sist, Otid.,p. 124.

1883.

—

Crotalus oreijouus, var lucifer, Gar.max, Rept. Batr. N. Am., i, Ophid., ji.

173.

1892,

—

Crotalus confluentus Iccontei, CoPE, Proc. U. S. Nat. Mus., xiv, p. 692 (not

of Ha."ow.).

1868.— ICrotalus hallowelli, Cooper, in Cronise, Nat. Wealth Calif., p. 483 (nom.

nud.).

—

Cooper, Proc. Calif, ^cad. Nat. Sc, iv, 1870, p. 68 (uom. uud.).

Figures.—Girard, U. S. Expl. Exp., Herpet., Atlas, pi. xv, hgs. 1-6 (1858),

—

Baird, Pac. R. R. Rep., x, Williamson's Route in 1855, pi. xi (1859).

—

Hal-

lowell, Pac. R. R. Rep., x, Williamson's Route in 1853, pi. in (1859).—Stand-

ard Natural History, in, pi. facing, p. 398 (1885^.

Description.]—Muzzle broad. Scales between the superciliaries

(supraoculars) numerous, small, aud uniform. Plates on the top of

head, 4 prefrontal, (internasals) 4 postfroutal (prefoutals), or else irreg-

ular. Three rows scales between the suborbitals aud labials. Labials

1(5 above; first aud fifth largest; 15 below. Dorsal rows 25, exterior

* Probably so named with reference to its supposed diabolical appearance or nature,

t The original description by S. F, Baird, in Baird and Girard's N, Am, Serp., p. 6.
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smooth, second and third with absolute cariiiatiou. Tail and posterior

l)ortion of body with 1(5 or 17 half rings. A succession of brown dorsal

hexagons or octagons, separated throughout by a narrow lighter line.

Light stripe from superciliary crosses the angle of the mouth on the

third and fourth row above labial.

Head very broad anteriorly, outline little tapering. Head above

covered with many small tuberculiform scales, showing a substelliform

radiation. Interval between superciliary plates filled with small scales,

nearly uniform in size; row bordering the superciliaries very small.

Scales in front of the superciliaries variable; in one specimen there are

two rows of four each, of considerable size; in another they are larger

than the rest, but irregular. Scales on the cheeks large, flat, smooth.

Ground color, light brown above. Along the back a series of sub-

hexagonal or octagonal blotches, formed by a skeleton of dull yellowish,

constituting a dorsal chain. The space thus inclosed ot the ground

color is margined faintly with dark brown; the width of the interval

between the suc(;essive blotches is from one-half to li scales. These

spots are frequently confluent, two and three running together. Where
most distinct the spots are 1 scales long and 11 wide. On each side of

this dorsal series is a second, separated by a single row of scales, the

blotches extending from the abdominal scutelhe to the fifth or sixth

row. These are smaller than the dorsal, and subcircular. Opposite the

transverse light bands, and in the open space between four contiguous

blotches on the sides, smaller blotches are indistinctly visible. Poste-

riorly, the spots on the back and sides are confluent and darker; in one

s[)ecimen forming 17 half rings, encircling the back, leaving about 21

dorsal blotches. Abdomen greenish yellow, more or less clouded with

brown at the bases of the scales. Head dai'k brown ; a light line from

posterior portion of the superciliaries along the fourth row of suprala-

bial scales back to the angle of the jaws, on the occiput, where it

expands into the color of the under part. Upper labials of the same
light color behind, rapidly widening anteriorly so as to include whole

front and side of the face, leaving only the top of the head dark. The
space about the facial i)it darker. (See fig. 00).

The theory of coloration is that of decussating lines, which, when
they intersect, unite so as to have the angles of intersection truncated.

The species has a general resemblance to C. atrox in the arrange-

ment of the blotches, but is darket, and has about 17 dark half rings

posteriorly instead of 4 or 5. In C. atrox the head is narrower and
more triangular, the space between the superciliaries narrow and occu-

pied by angulated larger scales, instead of small tuberculous ones. In

(J. atrox the row bordering the superciliaries is much larger th^in the

rest, and the scales on the top of the head generally more angulated.

In C. lucifer the line on the side of the head (fig. GO), instead of going

directly from the posterior end of the superciliary to the commissures,

passes back nearly parallel to the mouth, crossing along the fourth row
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of scales above the labial. The second line in front of the eye is much
wider below in C. Incifer, and the face generally shows more of white,

while the dark portions are much darker.

Variation.—There is a great deal of variation observable in the vari-

ous specimens before us, particularly in the, shape of the head, as well

as in the general coloration. As with most of these snakes, the char-

acteristic head pattern becomes obsolete as tlie individuals grow large,

and this character, which is otliei wise so constant and reliable in the

young, is sometimes difficult of application in very large and old ones.

However, I have yet to see a specimen in which the essential parts of

it can not be made out if care be exercised. The ground color also

varies greatly according to climatic and other local conditions, very

dark, nearly black specimens with strongly contrasted color pattern

in whitish being frequently found near the coast, or in mountain regions

with a very moist climate, while, on the other hand, specimens living

in the arid region among light-colored surroundings are often greatly

faded, as shown by various specimens from Utah and other portions of

the great basin. Upou an examination of a large series, however, I

can not find any more reliable or stable color difference than is usual in

most species covering a large area and subject to varying, often very

restricted, local influences, and I can uot see my way clear to recognize

any subspecies of G. lucifer on this account.

The difference in the outline of the snout and the proportionate

Avidth of the head Agarics apparently greatly, as stated, though hardly

more than in several other species. These differences depend greatly

upon the general condition of the snake, upon the amount of venom in

the gland, and, in alcoholic specimens, upon their state of i^reservation,

specimens dried and hardened in too strong alcohol showmg a much
more pointed snout than those preserved in a moderately strong solu-

tion, while in soft examples kept in a too Aveak fluid the face is often

swollen and rounded.

It appears probable that Holbrook's C. oregonus is based upon such a

hardened specimen, but as I have not been able to examine it I have
refrained for the present from exchanging the well-knowti name lucifer

for the older appellation. The material at my disposal is not sufti-

cieutly extensive, nor is its quality sufficiently satisfactory to allow me
tojiass a final judgment upon the question Avhether there really occurs

one or two subspecies or forms on the Pacific province, a question

AAiiich therefore must be considered still open.

Geographical distribution.—Crotalus lucifer is the characteristic snake

of the Pacific province as well as the northern portion of the Great

Basin. In southern California it occurs on the Avest slope of the coast

ranges of San Diego and Los Angeles counties from the sea level high

up into the mountains. It is even found on at least some of the islands

off the coast, as, for instance, Santa Catalina Island and Los Coronados.

In the southern jiart of the great interior A^alley of California this
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Eattlesiiake is equally at home iu the foothills aud on the higher slopes

of the Sierra Nevada, at least up to an altitude of 8,600 feet above the

level of tbe sea. In the lower cultivated country it is rapidly becoming

extinct in some places, while on the other hand there are records of its

increase in other localities, Dr. Behr (Proc. Calif. Acad. Sc. (2), i, 1888,

p. 94) has called attention to this curious circumstance with regard to

its occurrence in various localities around San Francisco Bay. Our
records for northern California are less complete, but it is undoubtedly

equally widely distributed in all suitable localities, though probably not

so high up in the mountains. Townsend (Proc. U. S. Nat. Mus., x, 1887,

p. 230) found it ''pretty generally distributed, but more numerous in the

foothills of Shasta County than elsewhere. Very few snakes were met

with in the elevated coniferous forests, aud none high up on the mouu-

tahis." In Oregon and Washington this species is still common ini)hu'es.

In the early days of these states Dr. Suckley (Pac. E. R. Rep., xii, Pt. iii,

p. 295) found them to be so numerous at the Dalles as to be very annoy-

ing, having been known to enter dwelling houses. Dr. Cooper (/. c.)

states that they are much less numerous north of the Columbia River

than south, and also that none are found west of the Cascade Range,

except an occasional straggler carried down the Columbia River. How-
ever thatmay be in Washington, it certainly does not hold for Oregon, as

the National Museum possesses a specimen from Fort [Jmi)qua (No.

4234). Lord (Naturalist in Vancouver Island, 1860, p. 303) says that at

the Dalles, the Snake, Pelouse, and Spokane rivers, indeed along the

entire bimndary line between the British Possessions and the United

States west of the continental divide, and high up in the Rocky Moun-

tains " its name is legion.'''' The exact northern boundary of the species

in British Columbia is not recorded, but Mr. James M. Macoun, of the

Geological Survey of Canada, writes me that it is confined to a small

area in the interior of British Columbia, bounded on the west by Lytton,

on the North Thompson River, being found in that latitude as far east

as Shuswap Lake. The farthest eastern record is about 10 miles east

of Okanagan Lake, in the vicinity of which they are very abundant.

This species evidently follows up the tributaries of the Columbia into

the interior, for a number of specimens were collected in Idaho, at Big

Butte aud Little Lost River, by parties of Dr. Merriam's Idaho explora-

tion party (N. Am. Fauna, No. 5, 1891, p. 111).

Whether the distribution of this species into Nevada is continuous to

the north with the Oregon and Idaho localities remains yet to be seen,

though it seems probable. It is also continuous into the eastern por-

tion of northern California. Robert Ridgway, during King's explo-

ration of the fortieth parallel, found it excessively abundant on the

little island in the Pyramid Lake, and also collected it at the Truckee

River, and later explorers have also recorded it as common from that

neighborhood. Farther east it has been obtained in Nevada and Utah

by the various Government exploring parties at altitudes of 5,000 feet
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and upwards, and in the southern portion of these States this Eattle-

snake almost certainly does not descend below 5,000 feet. Dr. Mer-
riam's various parties, which in 1891 were scouring the mountain ranges

and deserts of Nevada and Utah south of the thirty-eighth parallel,

failed to find a single specimen, so that it seems almost certain that it

does not occur there. The records of this species from Arizona are

very dubious, as the specimens so recorded which I have had an oppor-

tunity to examine have either been inisidentified, or else the locality

was very doubtful.

Habits.—The Pacific Rattlesnake undoubtedly in a general way shares

in the habits of its congeners, bat is perhaps even less offensive than

most of them in spite of the fact that it often reaches dimensions which

might make it dangerous enough. It seems to prefer rocky places,

whether timbered or not, but it does not invade the desert proper.

The Tigek Rattlksxake.

Crotalus ti;/rii^,* JCeim.

Pltite 14.

1859.

—

Crotalus ligris, Kennicott, U. S. and Mex. Bound. Surv., II, Rept., p. 14.

—

Bairi), Pac. R. R. Rep., x, Reptiles, p. 16 (1859).—Cope, Proc. Phila.

Acad., 1859, p. 338.—Cope, in Wheeler's Surv. W. 100 Mer., v, p. 534

(1875).—Cope, Bull. U. S. Nat. Mus., No. 1, Check-list, pp. 33, 90 (1875).—

Cope, Proc. U. S. Nat. Mus., xiv, 1891, No. 882, p. 693 (1892).—Cooper, in

Crouise, Nat. Wealth Calif., p. 483 (1868). -Cooper, Proc. Calif. Acad.

Nat. Sc, IV, p. 66 (1870).—Garman, Rept. Batr.N.Am., i, Ophid., pp.
117, 175 (1883).—Garman, List Rept. Batr. N. Am., p. 35 (1884).—Yarrow,
Bull. U. S. Nat. Mus., No. 24, Check-list, pp. 12,74 (1883).—Yarrow, in

Buck's Ref. Handb. Med. Sc, vi, p. 166 (1888).—Stejneger, N. Am.
Fauna, No. 7, Death Vail. Exp., p. 214 (1893).—Merriam, N. Am. Fauna,
No. 7, ji. 215 (1893).

—

Caudisona tUjris, Cope, in Mitchell's Res. Ven.

Rattlesu., p. 122(1861).—Cope, Proc. Phila. Acad., 1866, p. 309.—CoUES, in

Wheeler's Surv. W. 100 Mer., v, p. 608 (1875).

Figures.—Baird, Mex. Bound. Surv., ii, Rept., pi. iv (18.59).

—

Baird, Pac. R. R.

Rep., X, Rept., pi. xxx, tig. 1 (1859).

Description, t—Body slender; head small, very much depressed, nar-

row behind; nose remarkably broad and obtuse; whole outline of head
nearly quadrangular. Superciliaries (supraorbitals) and frontals smooth

;

sj)ace between superciliaries very wide; 4 frontal i^lates (internasals),

G post-frontals (prefrontals). Two rows of scales between suborbital

chain (which is complete) and labials. Labials 11 above, 13 to 11 below.

Dorsal rows 21 to 23; very slightly carinated. Dorsal scales broad,

rounded behiiul. Color, yellowish ash above, with rather small, indis-

tinct dorsal brown blotches anteriorly ; 2 posterior thirds of body banded
with brown.

* From the Latin tigris, a tiger, with reference to its yellowish color and tiger-like

cross streaks.

t Original description by R. Kennicott in Mex. Bound. Surv., ii, Rept., i>. 14, from

type specimen, U. S. Nat. Mus., No. 471.

H. Mis. 181, pt. 2 29
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Variation.—Beyond the usual iudividual variation in number of scale

rows, loveals, labials, size of scales on top of head, etc., nothing special

has been noticed in the material examined. The color varies from

whitish to tawny. The head markings are rather indistinct, especially

the postocular stripe, which is often lost in the dense si)rinkling of

minute black dots covering the sides of the head.

Geographical distrihution.—This rare snake was formerly only known
from a few localities in southern Arizona near the Mexican boundary,

until in 1891 the Death Valley exploration under Dr. Merriam extended

its range very materially into the desert mountains of southern Cali-

fornia and Nevada south of the thirty-seventh parallel, from Owens
Valley to the Great Bend of the Colorado, where these snakes Avere

found to be quite common, as Dr. A. K. Fisher and his party killed no

less than nineteen in or near Shepherd Canyon, Argus Range, Califor-

nia, during the latter part of April and first week of May, 1801 The
vertical range is considerable, as Dr. Merriam's party collected speci-

mens at altitudes varying between about 2,000 and 0,500 feet above the

sea.

Habits.—The Tiger Eattler which has received its name, not from any

extreme degree of bloodthirstiness or fatal aggressiveness, but from its

tawny color and marked cross stripes, seems partial to the barren moun-

tain ranges with their rocks and crevices in preference to the desert

valleys surrounding them. It is one of the smaller species and com-

paratively harmless, though, of course, a bite when inflicted might be

serious enough.

During the Death A'alley expedition under Dr. C. Hart Merriam, a

specimen was found in a wood rat's nest that was dug open. Its stomach

contained a kangaroo rat {Dipoclomys) and a pocket mouse {Pero(/ita-

thns), indicating nocturnal habits.

Mr. Stephens, of the same party, on April 15, 1891, killed a pair of

these snakes which were on a ledge of rock, standing erect with their

heads near together, " apparently playing." They were probably pur-

suing their amours, and the time would thus indicate the XJairing season

of the species.

The Hokned Rattlesnake.

Crotalvs cerastes,* Hallowell.

Plate 15.

1854.

—

CrotaJus cerastes, Hallowell, Proc. Pbila. Acad., 1854 (p. 95).

—

Hallo-
well, Pac. R. R. Rep., x, Williamson's Route (p. 17) (1859).

—

Baird,

U. S. Mex. Bound. Surv., ii, Rept., p. 14 (1859).—Baird Pac. R. R. Rep.,

X, Reptiles, p. 16 (1859).—Cope, Proc. Pliila. Acad., 1859, p. 337.—Cope,

Bull. U. S. Nat. Mus., No. 1, Check-list, p. 33 (1875).—Cope, in Wheeler's

Surv. W. 100 Mer., v, p. 534 (1875).—Cope, Proc. U. S. Nat. Mus., xiv,

1891, No. 882, p. 694 (1892).—Jan, Elenco Sist. Ofid., p. 124 (1863).—

* From the Greek Kspaorric (kerastes) in allusiou to the cerastes, or horned serpent

of the deserts of Northern Africa.
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Tiger Rattlesnake,—Crotalus Tigris.

From Baird, Rep. Mex. Bound. Surv
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Horned Rattlesnake,- Crotalus cerastes.

From Bainl. Rep. Mex. Bound. Surv.
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Cooper, Proc. Calif. Acad. Nat. Hist., iv, p. 67 (1874).—Yarrow, Bull,

U. S. Nat. Mils., No. 24, Check-list, pp. 12, 73 (1883).—Yarrow, iu Buck's

Ref. Haudb. Med. Sc, vi, p. 166 (1888).—Carman, Rept. Batr. N. Am.,
I, Opliid., pp. 116, 175 (1883).—Garman, List N. Am. Rept. Batr., p. 35

(1884).—Stejneger, N. Am. Fauua, No. 7, Death Vail. Exp., p. 216

(1893).

—

Merriam, N. Am. Fauna, No. 7, p. 217 (1893).

—

Caiidisonn cerastes

Cope, in Mitchell's Res. Veu. Rattlesu., p. 124 (1861).—Cope, Proc.

Phila. Acad., 1866, p. 309. -Cope, Proc. Phila. Acad., 1867, p. 85.—

Jliclimophrjis cerantcs CouES, in Wheeler's Surv. W. 100 Mer., v, p. 609

(1875).

Fitjures: Hallowell, Pac. R. R. Rep., x, Williamson's Route, pi., iv, fig. 1

(1859).—Baird, Pac. R. R. Rep., x. Reptiles, pi. xxxv, fig-. 4 (1859).—Baird,

U. S. Mex. Bound. Surv., ii, Rept., pi. iii (1859).

—

Jan, Icon. Ophid., livr.

46, pi. Ill, fig. 5 (1874).

Description.*—Head small, augles roaiided; nose, obtuse, mncli

depressed; rostral as broad as high; nostril in the middle of a single

large plate (tigs. 0(), G7). Lateral edge of superciliary plate (supraocular)

elongated iuto a horn-like process directed upward over the eye. Two

Fig. 66. Fig. 67.

HEAD OF CROTALUS CERASTES, TOP VIEW. HEAD OF CROTALUS CERASTES, SIDE VIEW.
Oat. No. 4S2. U. S. N. M Cat. No. 432. V. S. N. M.

rows of scales between the suborbital series (which is complete of large

scales) and the labials. Upper labials 11 to 13, lower 12 to 13. Dorsal
rows of scales 21, slightly carinated; each scale along the middle of the

baek with a tubercular swelling toward the center. Crown tubercular.

Entire head and upper parts of a slight yellowish, with a dorsal series

of small, indistinct blotches, below which are several irregular rows of

isolated brown dots. A narroAv, brown stripe extends from the orbit

back over the angle of the mouth.

Geofjraphical distribution.—In a general way the horned rattlesnake

inhabits the same region as C. tigris, viz, southern Arizona, California,

and Nevada, but while the latter inhabits the mountain ranges of this

area the former is more confined to the desert plains and valleys.

The type locality is Mojave Desert, whence Dr. Merriam, in 1801,

rediscovered it and secured specimens. His Death Valley expedition

brought home numerous specimens from nearly all the suitable locali-

ties visited, and he found it to be " the characteristic snake of the
Lower Sonoran deserts of the Great Basin, from southern California

easterly across southern Nevada to Arizona and southwestern Utah."
We have received specimens from Mr. E. C. Orcutt, who obtained them

* Description by R. Kennicott, in Mex. Bound, Surv., ii, Rejit., p. 14, from speci-

men in U. S. Nat. Mus., No. 482.
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in the Colorado Desert, San Diego County, Cal., near Salton, from

Cbrystoval, Ariz., aud other phvces in the GiUi and Cok^rado deserts.

It occurs at least as far east as Tempe, where we have specimens from

Dr. Wortmau, and I myself have collected it at Vulture, Ariz.

Eahits.—The Horned Eattlesnake is known locally as the '' side-

winder " throughout its range, as Dr. Merriam explains, on account of

its peculiar mode of progression :

When disturbed it moves awaj^ sideways, keeping its broadside towards the

observer instead of proceeding in the usual serpentine manner.

Its feeding habits seems to be similar to those of the Tiger Eattler, as

a specimen collected by the Death Valley expedition contained a kan-

garoo rat and 2 pocket mice. As it is a small snake It is probably

comparatively harmless, though it has a very bad reputation, but there

is nothing to indicate that its venom is more virulent than that of the

other Eattlesnakes. Dr. Merriam's iiarties brought home 15 specimens

and killed a good many more, but no one was bitten.

As to the breeding habits we have the following observation by Dr.

Merriam

:

During the latter part of April aud the earlj- part of May these Rattlesnakes were

often found in pairs and were doubtless mating. At such times they lemained out

in plain sight over night, instead of retreating to holes or shelter under desert

brush, and on two occasions they were found by us on cold mornings so early that

they were too chilled to move until considerably disturbed. I stepped on one of

these by accident as it lay in a compact coil with its head in the center, but it was

held so firmly by my weight that it was unable to strike. A moment before I had

killed its mate.

The CiiREEN R.\TTLE8XAKE.

Crolahis lepidiis,* Kennicott.

Plate 16.

1861.

—

Caudisoua lepUla, Kennicott, Proc. Phila. Acad., xiii, 1861, p. 206.—Cope,

in Mitchell's Res. Veu. Rattlesn., p. 124 (1861).

—

Jploaspis Icjjida, Cope,

Proc. Phila. Acad., 1866 p. 310.—Cope, in Wheeler's Surv. W. 100 Mer., v,

p. 535 (1875).—Cope, Bull. U. S. Nat. Mus., No. 1, Check-list, p. 33 (1875).—

Yarrow, Bull. U. S. Nat. Mus., No. 24, Check-list, pp. 12, 189 (1883).—

Cro/«?Hs 7fj>i(ZHS, Cope, Proc. Phila. Acad., 1883, p. 13.—Cope, Proc. U. S.

Nat. :\Ius., XIV, 1891, No. 882, p. 692 (1892).—Garman, Rept. Batr. N. Am.,

I, Ophid., pp. 117, 175 (1883).

Figures.—None.

Description.*—The top of the muzzle is covered b^^ 8 smooth scuta;

the rostral plate is rather low, and is in contact with the preuasal; there

are 2 preoculars and 2 loreals; and but 2 scales separate the orbit from

the superior labial scuta. Of the latter there are 12 occipital scales

smooth. Scales of body in 23 rows, the 2 external on each side smooth.

Gastrosteges (ventrals), 153; urosteges (subcaudals), 27. The rattle

consists of 7 segments and a button, and narrows gradually towards

the extremity (fig. G8).

* From the Latiu lepidus, pleasant, nice, smooth.
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The color above is greenish gray, which is crossed by 19 jet-black

rings on the body (fig. 54), which do not extend on the abdomen.
These rings are 2^ scales wide on the middle line, and narrow down-
wards on each side so as to cover but 1 scale in width. The scales

which border the annuli are half black and half green, the eflect of which
is to give the edge of the ring a turreted outline. The edges of the

ground-color are paler than any other part of the scales, thus throw-

ing the black into greater relief.

A large black spot, shaped like U

hearts side by side with the apices

posterior, marks the najye, and there

is an irregular small black spot on

each side of the occiput. Some black

specks between the orbits. No other
rio^ 68

marks on the head. Near the middle head of crotalus lepidus, side view.

of the gray spaces of the body some ^" '" '""'' "" '' ''^ "^

of the scales of many of the rows have black tips. The tail is light

brown above and has a basal broad black, and 2 other narrow brown
annuli. Below, dirty white Avith closely placed shades of brown.

Variation.—Prof. Snow, in 1884, in a letter to the reptile department

of the National Museum, describes the fresh color of the specimen just

described, taken by him at the head of Water Canyon, New Mexico, in

August of 1881, from memory, as being of " an unmistakable glaucous

or grayish green" which contrasted beautifully with the jet-black bands.

In the specimens in the National Museum the bands are brown in the

center, black at the edges.

In the scutellation of the head there is some variation, but nothing

out of the unusual. The nostrils are comparatively small, and Keniii-

cott originally described the species as having them situated in an undi-

vided nasal, which afterwards led Cope to institute the genus Aploaspis.

The two heads upon which the species was originally based do not seem
to be in existence any more, but in the si^ecimens which I have examined
there is certainly a division of the nasal at least below the nostril.

The upper preocular appears always to be divided vertically.

In 3 specimens examined by me the scale rows varied from 21 to 23;

the ventrals (gastrosteges), from IGO to 163; subcaudals (urosteges),

from 21 to 25.

Geographical distribution.—This species, although apparently ex-

tremely rare, seems to occur all along our Mexican border, at least

from Eagle Pass on the Rio Grande to Yuma on the Colorado. Since the

two heads collected by the Mexican Boundary Survey parties at Eagle
Pass and Presidio del Norte, no specimens have been recorded from

Texas. Prof. Frank Snow, however, inAugust, 1881, obtained a specimen
at the head of Water Canyon, just west of Socorro, N. Mex. Shortly

* Description by E. D. Cope, in Proc. Philii. Acad., 1883, p. 13, from £i New Mexi-
cau specimen collected by Prof. Frank Snow.
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after, Mr. E. W. Nelson seut a specimen to the National Museum from

Tucson, Ariz., the one figured, and recently Dr. Thimothy E. Wilcox

obtained it at Fort Huachuca in the same Territory. How far it extends

south into Mexico we do not know.

H((Mts.—Nothing is known about its habits except that it is a moun-

tain species, and as it is our smallest crotalus, its bite is probably pro-

portionately less dangerous than that of the others.

The AVhite Rattlesnakr.

Crotalus MifcheUii,* Cope.

Plate 17.

ISGl.—CaHdisona Mitchellu, Cope, Proc. Pliila. Acad., 1861, p. 293.—Cope, Proc.

Pliila. Acad., 1866, p. 310.

—

Crotalus ilitcheU ii Covk, in Wheeler's Surv.

West 100 Mer., v, p. 535, (1875).—Cope, Bull. U. S. Nat. Mus., No. 1,

Check-list, p. 33 (1875).—Cope, Bnll. U. S. Nat. Mus., No. 32, p. 90 (1887).—

Cope, Proc. U. S. Nat. Mus., xiv, 1891 (No. 882), p. 694 (1892).—Den-
BUKGii, Proc. Cal. Acad. Sc. (2) iv, 1894, p. 450.

188S.—Crotalus Mitchclli, Yarrow, Bull. U. S. Nat. Mus., No. 24, Check-list. pp. 12,

73, 189.

1883.

—

Crotalus orcgonus, v.ir. Alitchellii, Garman, Rept. Batr. N. Am., i, Ophid.,

p. 173.

1891.

—

Crotalus pyrrhus, Stejneger, W. Amer. Scient., vii, April, 1891 (publ.

June), p. 165 (in part).

Fi(j u res.—None.

DcseriptionA—Head depressed (figs. 09, 70), covered with small,

irregular scales, posteriorly keeled; anteriorly, and upon the obtuse

muzzle, rugged, free at the lateral or hinder edges. Superciliaries

(supraoculars) prominent, striate rugose. One loreal; nostril large,

prenasal small, higher than long, separated from the rostral and supe-

rior labials by small scales. Rostral low, an equilateral triangle.

Sixteen superior labials, the last large, 3 rows between them and the

orbit; temporals large, smooth. Superior labials, 16. Scales elon-

gate, striate rugose, in 25 rows, all strongly keeled except the first.

Orepltaculum (rattle") well developed, of the C. atroxty\)Q i. e., strongly

comi^ressed, having the terminal complete segments as broad as the

basal. Gastrosteges (ventrals),108; urosteges (subcaudals), 2G. Total

length (excl. crepitaculum), 44 inches; tail, 3 inches 1. (Figs. 69, 70.)

The color above and below is grayish yellow. The upper surface of

the head is shaded, that of the body coarsely and densely i)unctulated

with brown. The regular aggregation and deepness of these punctu-

lations form a series of about 42 dorsal spots. These are transverse,

with produced lateral angles, extending across 12 rows of scales from

angle to angle, separated from the adjacent ones by a bright band of

* Named in honor of Dr. S. Weir Mitchell, of Philadelphia.

t Original description, hy E. D. Cope, in Pro'-. Phila. Acad., 1861, ]>. 293, from a

Cai)e St. Lucas specimen in Smithsonian Institution.
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jijround color, li scales wide. On tbe posterior fourth of the total

length they form brown cross bands; 5 upon the tail are black on a

very light ground, as in C. atrox. Anteriorly there is an ill-defined

series of spots which are opposite those of the dorsal line. A yellow

band extends from the nasal plates anterior to the eye, involving from

the ninth to the last superior labial. Superior to this is a brown band
extending from the eye and ceasing on a line with the angle of the

mouth. Some indistinct brown marks on the top of the head are

arranged as follows: One on the inner border of each superciliary; 3

posterior to these, the median short and broad; 4 further posterior, the

median pair longer, diverging, reaching the neck.

Variation.—The characters of scutellation hitherto relied upon for

distinction betweeu C mitchellii and C. pyrrhns, viz, the breaking up of

the large horizontal preocnlar of the former into 2 or more "loreals," does

not hold, as shown by specimens more recently received. Mr. Charles

Orcutt has sent us a specimen from the Colorado Desert, San Diego

Fig. 69. Fig. 70.

HE.A.D OF CROTALUS MITCHELLII, TOP VIEW. HE.A.D OF CROTALUS MITCHELLII, SIDE VIEW.
Cat. No. 12625, U. S. .V. M. Cat. No. 1262.5, U. S. N. M.

County, Cal. (U. S. l^at. Mus., ^o. 10353), which is in all other respects

almost identical with Belding's specimen from La Paz, Lower California,

(No. 12625), but with the preocnlar on one side divided completely; on

the other side, however, only with a faint indication of a division, while

another from the same locality has it divided on both sides. These

specimens I formerly identified as C. pyrrhus on this account, especially

as the specimen of so-called G. pyrrhus from the Mojave Desert, Califor-

nia, (Ko. 8069), has the preocnlar divided on both sides exactly as No,

16501 and the left side of No. 16353. This specimen is, therefore, also

a true C. mitchellii. The ftice scutellation of the type of C. pyrrhus (No.

6606) is practically identical with that of Dr. Loew's specimen, from

the Mojave Desert, and the only difference which I can see consists in

the deep reddish color, a difference which can not be regarded as more

than subspeciflc, if indeed it is more than an individual variation. In

the California and Lower California specimens the ground color is iiale

yellowish, almost white.

While reading the proofs of this article 1 received a paper by Mr.

John vanDenburgh (Proc. Cal. Acad. Sc. (2) iv, pp. 450-455), who, from

an examination of 10 specimens in the California Academy from Lower
California, comes to the same conclusion. In these the granules be-

tween the nasal and the rostral occur indiscriminately, in one or two
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series, aud lie shows conclusively that there is no difference between C.

mitehellii and G. pyrrhns in so far as scutellation is concerned. He
even goes so far as to assert that there is no color difference either, as

two of his specimens were ^'decidedly red." I have myself seen speci-

mens more or less suffused with vinaceous cinnamon or ochraceous-

rufous, but the color is essentially different from the red of the type

of C. pyrrhns, the status of which I, therefore, consider still unsettled.

Geographical distribution.—Originally described from the Cape region

of Lower California from a specimen collected by Xantus and later

found in the same locality by Belding, it has but recently been discov-

ered in the Colorado and Mojave deserts of Southern California, those

from Colorado Desert being due to Mr. E. C. Orcutt's zeal,

Habits.—This Species seems to be a distinctive desert form, but

beyond this nothing is known of its habits.

The Red Rattlesnake.

CrotaJus MitcheUii })ijrrhus,* Cope.

1866.

—

Caudisona; pijrrha, Cope, Proc. Phila. Acad., xviii, 1866, pp. 308, 310.—

Cope, iu Wheeler's Surv. West 100 Mer., v, p. 535 (1875).—COUES, in

Wheeler's Surv. West 100 Mer., v, p. 608 (lS7o).—Crotah(8 purrhiis, Cope,

Bull. U. S. Nat. Mu8., No. 1, Check-list, p. 33 (1875).—Cope, Wheeler's

Surv. West 100 Mer., v, pi. xxn (1875).—Cope, Proc. U. S. Nat. Mus.,

XIV, 1891 (No. 882), p. 694 (1892).—Yarrow, Bull. U. S. Nat. Mus., No.

24, Check-list, p. 73 (1883).—Garman, N. Am. Kept., i, Ophid., p. 114

(1883).

—

Stejneger, W. Amer, Scieut., \ii, April, 1891 (publ. .Tnue), p.

165 (in part).

1883.

—

CrotaJus vonjiiivnlun, var. pyrrlnis, Garman, N. Am. Kept., i, Ophid., p,

173.

1884.

—

Crotaliis coiijliu'iitus (B), Garman, List, N. Am. Kept. Batr., p. 34.

Fitjiires.—Wheeler's Survey West 100 Mer., \ , pi. xxii.

The status of this form has been discussed under the head of C. miteh-

ellii. It may be well to remark that so far only one specimen of this

highly colored form has been obtained, and that the suspicion seems

well founded that it is but little more than an individual variation.

Description.^—Scales in 25 series, broad and rounded, the 2 inferior

rows smooth. Head short and very obtuse, the nostrils opening sub-

vertically. Sui)erior labials higher than long, '6 rows of temporals

smooth ; scales of vertex small, keeled ; those more anterior, striate.

Superciliaries (supraoculars) broad oval, striate. Canthus rostralis

none. Inferior labials 15, the first aud second nuirgining a ])late which

meets its fellow in front of the geneials (chin-shields), aud is in other

species a continuation of the first. Gastrosteges (ventrals), 178; uros-

teges (subcaudals), 24; joints of rattle, 1>. The general tint of this

* From the Greek nvjipog (pyrrhos), flame-colored, reddish.

t Original description by E. I). Cope in Proc. Phila. Acad., 1866, pp. 308, 310 from

type specimen, U. S. Nat. Mus., No. 6606.
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species is a briglit salmon red, the scales of tlie inferior rows puuctu-

late with brown.

Rostral broad as long; 7 [scales] between superciliaries, 3 below

orbits; labials, 14; 2 very small preorbitals and 4 loreals. Pale ver-

milliou varied with yellow on the sides of the belly, with numerous

arge reddish-bay transverse hexagons, which become transverse baud^

on posterior two-thirds ot' length; yellow below.

Geoyraphical distribution.—Only one specimen is known, viz: the

type w hich Dr. E. Coues obtained in Canyon Prieto, not far from Fort

Whipple, Arizona.

.

Habits.—Appears to be a desert form.

THE POISON OF THE POISONOUS SNAKES.

The deadly Huid which from time immemorial has inspired dread and

wonder in the human mind, not only by its fatal results but also by its

mysterious apparent variability, early became a subject of study and

speculation. More than two hundred years ago a lledi and a Charras

published their observations on the European vipers and their poison,

and all through the eighteenth century experiments with various ven-

oms and their supposed antidotes were common. Some of the investi-

gators of those early dates did good work, notably the Italian savant,

Felix Eontana, who arrived at some results which, though contradicted

and unheeded by many authors who (mght to have known better, have

been fully corroborated by the latest investigations.

Very little was discovered as to the real nature of the poison, how-

ever, the definite constituency of which the older experimentors had

no means of ascertaining. They could only know its grosser physical

characteristics, for chemistry, and especially organic chemistry, had

not yet reached such a development that it could tackle the intricate

problems involved in such investigations. All that was gained was a

prodigious number of so-called antidotes, most of which, in their turn,

were declared infallible, though very few of them ever gained a gen-

eral acceptance. In nearly all instances miraculous cures and surpris-

ingly sudden recoveries were recorded, but, sad to say, in other cases

even the best reputed remedies failed. It has remained for the last

decades to ruthlessly annihilate the claims of most of these " antidotes."

Prince Lucien Bonaparte, in 1843, seems to have been the first to

make a chemical analysis of the viper poison, the result of his research

being that it is albuminoid or proteid in its nature. The supposed

active principle he called echidnine, or viperine. Less than twenty

years after, Dr. S. Weir Mitchell, of Philadelphia, commenced a series

of analyses and experiments on the poison of the rattlesnake, giving

a result similar to Bonaparte's, the corroboration of the albuminoid

nature of the venomous substance, which in this case received the name
crotaline.
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In the meantime organic clieraistry, physiology, and bacteriology

made immense strides forward. The deadly work of the microbes

began gradually to be understood, and their action in the process of

putrefaction, as well as their role in many of the diseases which in their

symptoms recalled those of snake poisoning, became known or

suspected; the ptomaines and the leucomaines were discovered; and
the chemists in their improved laboratories became enabled to deal

with the proteids, to separate them, and to classify them.

Xew theories as to the nature of the powerful poison were the

necessary result; some thought the toxic property due to the presence

of leucomaines, or alcaloid bodies ; others preferred to regard the fatal

results as due to the work of some bacillus; others maintained its

albuminoid origin; while others again regarded a combination of all

these causes as the true solution of the question.

While works dealing rationally and scientifically with this theme
were few formerly and far between, one important discovery has fol-

lowed closely upon another during the last ten years, and, even at the

moment of publishing this, the writer is anxiously scanning each new
number of the various journals, magazines, and proceedings, for fear

that the latest mail may bring some important information that might

make it necessary to modify or even rewrite this account, lest it should

become antiquated even before it reaches the hand of the reader.

Before giving a resume of these late discoveries, the methods of work
by which they have been obtained will be briefly discussed.

Attention is directed at the very outset to the fact that the poison

of the various kinds of snakes (we speak only of that of the elapoid

and viperoid snakes, as the iioison of the opisthoglyph snakes has not

yet been investigated in the same manner) differs a great deal both in

external or physical (qualities as well as in chemical composition, and

that the poisoning occasioned by its injection often shows very marked
symptomatic dift'erences. Within certain limits these differences are

only those of degree, and it will be possible in the following to make
the statements somewhat general, though in the details there may be

slighter deviations according to the kind of snake we have to deal

with.

The first thing, of course, is to obtain the poison. The investiga-

tors prefer the fresh secretion, if it can be had, for although dried or

kept in alcohol the venom is not made innocuous, yet even a slight

modification of its properties is to be avoided if possible. A sufficient

number of live snakes is therefore highly desirable (Weir Mitchell at one

time had at least one hundred in his laboratory), for the quantity of the

fluid which each snake yields at anyone time is comparatively small.

The methods for obtaining the venom are somewhat various. To
kill the snake in order to extract it from the glands directly is a waste

of material well to be avoided. The process of allowing it to bite into

a soft material from which it is afterwards extracted is open to the
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objectiou that some of tlie fluid is lost, that it is unnecessarily brought

into contact with substances which may aflect its nature more or

less, and that it is not obtained in a concentrated state, as it must be

washed out with distilled water. Dr. Weir Mitchell, after having seized

the snake by the neck with the tongs or loop, forced a saucer between

the jaws, into which the enraged animal would then bite vigorously,

leaving a quantity of the poison on the saucer. Prof. Kaufman having

experienced that the snake often breaks its teeth on such a hard sub-

stance, or even refuses to bite, used a stick covered with rubber. The
late Dr. C. S. Allen, of New York, for the same reasons covered the

mouth of a wineglass or similar vessel with an animal membrane
through which he induced the snake to strike the hollow teeth, the

fluid being squirted into the glass. Dr. Paul B^rringer, of the Uni-

versity of Virginia, has, it seems to me, improved upon this method by
using several thicknesses of Altering paper, the object being to clean

the fangs of possibly adhering saliva, and thus prevent the venom from

coming in contact with foreign substances and the microbes inhabiting

them.

The substance thus obtained is a more or less yellowish, exception-

ally colorless, transparent, sticky fluid, without any appreciable smell

or taste, easily soluble in water, insoluble in absolute alcohol or ether.

If vigorously shaken it becomes frothy. Examined under the micro-

scope, epithelial cells and other impurities are found, as well certain

albuminoid bodies resembling micro-organisms, but they do not respond

to the dye tests for bacteria, nor are they multiplied by cultures.

Drs. Mitchell and Keichert have demonstrated the i)reseiice of bacteria

(/. c. pp. 6-7), but their own researches, as well as those of others,

also show that they form no constant or essential accompaniment.

Mitchell and Keichert (/. v. p. 137) injected large quantities of the

pure micrococci from a sixth generation, in various manners, into

rabbits, cats, i)igeons, etc., but no signs of any lesions resembling

those of venom i^oisoning were observed.

Drs. Wolfenden and Dawson Williams* endeavored to grow cobra

venom in gelatine, " but without the slightest success;" Dr. A. Yiaud-

Grand-Maraist states that "bacteria and other protoorganisms are

seen to make their appearance when the solutions of the venom
commence to undergo alterations, but only then."

Fredet is said to have made similar observations, and Kaufniann|

corroborates these statements from his own experiments.

Another essential point is, that even boiling, unless continued for a

long time, does not altogether destroy the poisonous qualities of the

fluid. Mitchell found that the rattlesnake poison suflers a gradual

mipairment of the toxicity of the venom increasing with the increase

*Journ. Physiol., Cambr., vii, 1886, p. 331.

t Diet. Encycl. M<5dec., Paris (3 ser.), ix, 1881, p. 388.

t Yen. Vip., 1889, p. i; Vip. France, 1893, p. 23.
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of temperature, but that it is still toxic even wben boiled; Dr. Wall's

experiments,* as quoted by Wolfenden, seem to show that cobra

Ijoison resists the heat even better, for it is stated that prolonged

application of heat (for two hours) at a high temperature at last

destroys the toxicity of cobra venom, and that a dilute solution is

more easily destroyed by heating than a strong, such a toxic dilute

solution being destroyed after heating at lOfio C. for half an hour.

When exposed to the air, even for a short time, the fluid poison takes

up bacteria, and putrefaction proceeds particularly rapid if the venom

be diluted with water. Continued alteration of this kind finally appears

to destroy its toxicity.

Excluded from the air, however, or preserved in pure alcohol or

glycerine, the venom retains its properties for almost any length of

time, as shown by the fact that a glycerine solution in the i^ossession of

Dr. Mitchell for twenty years was still toxic.

Dried and kept from atmospheric humidity it is equallj' permanent,

twenty-two years not being able to alter it in the least. It is there-

fore advisable to handle the dried isolated fangs of the large venomous

snakes with caution. It dries somewhat like a gum or varnisli, and

will crack and scale off in a similar manner.

In discussing the chemical characteristics of snake poison, it is

hardly necessary at the present day to refer to the now thoroughly

refuted theories of the crystalline nature of any of its active toxic con-

stituents. The last attempt (that of A. Wynter Blyth) t to prove the

poisonous quality of the cobra venom to be due to a certain " cobric

acid" was effectually disposed of by Dr. 11. Norris Wolfenden, | and

need not detain us here.

There are, on the other hand, still some physiologists who are not

satisfied that the negative results obtained by Prof. Wolcott Gibbs at

the request of Drs. Mitchell and lieichert in their search for alkaloids in

the venom of the rattlesnake are absolute conclusive, in view of Dr.

Armand Gautier's positive determination of leucomaines or alkaloids

derived from living protoplasm in snake poison. In his much discussed

article, " Sur les alcaloides derives de la destruction bacterienne ou

physiologique des tissus animaux,"§ Gautier positively affirmed his

assertion of 1881 (Bull. Ac. Med., Taris (2 ser.), x, 1881, pp. 947-053,

and discussion following, pp. 053-9.j8) that from the venom of a Trigo-

noceplialus^ and particularly from that of the cobra, he had been able

to extract a small quantity of matter belonging to the organic alkalis.

From the cobra poison he prepared two new alkaloids, which, among

* Indian Snake Poisons, 1883 (pp. 120-124).

t The Poison of the Cobra dc Capello. Analyst, i, London, 1877, pp. 204-207.

t On 'Cobric Acid,' a so-called constituent of cobra venom. .lonru. Physiol.,

Cambridge, vii, 1886, pp. 365-370.

C» Bulletin de I'Academie de Mi^decine, Paris (2 ser.), xv, 1886, pp. 65-97: i part.

Alcaloides bact6rienues ou ptomaines
; pp. 115-139 : u part. Alcaloides physiologiques

ou leucomaines.
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other peculiarities, possessed tbe property of immediately precipitating

Prussian blue wlien treated successively with ferrocyauide of potassium

and the ferric salts. He expressly remarks, however, that these alka-

loids do not constitute the most dangerous part of the venom, which

he asserts is of a nitrogenous nature. They seem chiefly to stupify,

but are not necessarily fiital. In the course of the discussion he fur-

ther emi)hasized the fact that these leucomames in the normal state of

the tissues only occur in minimal proportions {toni. cif. p. 431),

Other careful investigations simultaneous with and later than tliose

of Prof. Gibbs have fully substantiated the claim that theleucomaiues

play no role in the poisoning, and that, if present, they form no essen-

tial part of the venom. Dr. Wolfenden {loc. cit. p. 335) made examina-

tions of cobra venom by the Stas-Otto method for ptomaine, or alkaloid,

in three different instances, but did not succeed in linding the slightest

trace of any such body. There was neither trace of fixed nor volatile

alkaloid, the residues were noncrystalline and, moreover, nontoxic, and

gave none of the alkaloidal test reactions.

Prof. Gautier, as I have already intimated, insisted that the toxic

constituent of the venom is of a different nature. The researches of

the last ten years have proved beyond a shadow of doubt their proteid

nature, and that Bonaparte was correct when, in 1843, he referred to it

as an albuminoid.

The achievements during the last decade in the study of the chem-

istry of snake venoms have been of such a nature, are so recent, and

even now progressing, that the best way to record them is to treat them

historically and chronologically.

The tirst progressive step was taken when, in 1883, Dr. S. Weir

Mitchell and E. T. Reichert, of Philadelphia, laid before the National

Academy a preliminary report on the results of studies, which, after a

lapse of twenty years, Dr. Mitchell had resumed. He had in some way

become convinced that the complexity of the symptoms in snake

poisoning could not be the result of a single simple constituent, but

that they might be explained by the assumption of a similarly complex

nature of the albuminoid body, the crotaline, previously thought to be

simple. Dr. Mitchell, in a later popular article,* has given a clear and

interesting insight in the mental process Avhich led to the important

discovery and the laboratory processes by which it was demonstrated,

from which vvc make the following abstracts:

When I first studied tliis strange poison I thought of it as a single albuminous

body. As such it had always been regarded since it had been proved by Priuco

Bonaparte to belong to the albuiuens. When once I chanced to think that venom

might be a complex lluid, holding in solution more than one poison, reasons for such

a belief multiplied^ and so excited my interest that, in 1882, Avith Prof. Eeichert's

aid, I began to put my theory to the sharp test of experiment. To prove in the

outside laboratory what the inside mental laboratory has comfortably settled is not

always easy, and many months of careful research were reijuired before the answer

* Century Magazine, N. York, xxxviii, Aug. 1889, pp. 503-514.
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came to us. I Avill try to make clear our methods and results. When a little of the

venom is placed in sutticient water it dissolves readily. If now we heat the solution

a coagulation takes place, just such as happens when white of egg hardens on boil-

ing. If by means of a filter we separate this substance, clotted by heat, it is found

to be mnocuous. The clear fluid which passes through the filter is, however, pois-

onous, but does not cause much local effect. As a whole the poison has been damaged

by heat, presumably becauseone or more of its ingredients had been injured by heat.

The next ste]) is to learn if the substance made solid and inert by boiling can not be

separated in some other way and in such a form as will leave it also poisonous.

Allsoluble substances are divisible into two classes, one of which will pass through

an animal membrane into a current of pure water, and one of which will not. Those

which can so pass are said to be dialysable, and the filter is known as a dialyser, and

the process is called " dialysis." We disolve some of the poison in water and put it

in an inverted funnel, the Avide mouth of which, being covered with a thin animal

membrane is placed in distilled Avater. Under these circumstances the water goes

through the membrane, and dilutes the lluid above it and certain substances pass out

to the water.

The matter which thus finds its way out to the water is said to be dialysable.

When examined it proves to be poisonous—to be uncoagulable by heat, and to be the

same as the matterleft unaltered when we boil the diluted poison for a few moments.

This substance resembles the albuminous matter which is formed when gastric juice

digests white of egg, and as the material so obtained is called peptone, we name our

product wliioh jiassed through the dialyser to water venom peptone.

As the thinner Avater outers the dialyser and the peptone goes out within the vessel

there falls duAvn a white substance, which is easily redissolved if Ave add a little com-

mon salt. It falls out of solution because the salts belonging to A-euom and Avhich

keep the white matter dissolved are, like all saline substances, dialysable and i)ass

out along Avith the peptone. This white precipitate has certain likenesses to the

albuminous bodies known as globulin, and of which there are seA'eral kinds in our

bodies. That Avhich falls out of the solution of venom we named venom globuVni.

The final results of Mitchell's and Eeichert's investigations were

embodied in a fine quarto volume published by the Smithsonian Insti-

tution in 188G as one of its " Contributions to Knowledge " under the

title "Researches upon the Venoms of Poisonous Serpents," to which

we must refer the reader for details.

There are in those results, with regard to the chemical nature of the

venom, two points, however, to which I will call particular attention as

beingof a fundamental nature, and which the readermust keep steadily

in mind if he wishes to understand the present status of the question,

viz, first that the crotalus poison, as well as the cobra venom, consists

of several proteids, two of which are preponderating, although present

in a varying degree. One of these, the globulin, is not dialysable; the

other proteid, which passes through the membrane of the diaylser,

Mitchell referred to the peptones, though possibly it belongs to another

class, as will be seen later on.

The second point is that these two chief constituents are present in

different proportions in the various i:>oisons, the globulin occurring

mostly in the crotalid snakes, but only in a minimal quantity in the

cobra. This difference in the composition of the venoms corresponds

markedly with the difference in the symptoms accompanying poisoning

by the Grotalidw (and the nearly related Viperidcv) on the one hand, and
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by the Xajidw or cobras (and the nearly rehited IJlapid(v) on the other,

as will be shown farther on,

Simultaneonsly with Mitchell and Keichert's report there appeared in

England a couple ofartides by ])r. E. Norris Wolfeiiden of a vscarcely

less import,he, however, having had the benefit of the preliminary report

by his American precursors. He published them in the Cambridge

Journal of Physiology under the common title " On the nature and

action of tlie venom of poisonous snakes," ths first one being a treatise

on "The Venou) of tlie Indian Oobra, Naja trijntdians,^^ the second "A
Note upon the Venom of tlie Indian Yiper, Dahoia russelii.^^

Wolfenden's results are in the main the same as those of Mitchell and

Eeichert, Pursuing a different method of subdividing the proteids there

are some differences in detail, which mean very little so far as the general

result is concerned, but there is also one diangreement as to the nature

and the nomenclature of the dialyzable portion. Mitchell referred it,

as Ave have seen, to the peptones, but Wolfenden maintains that it can

not possibly be a peptone since it is precipitated by acetic acid and
potassic ferrocyanide. He, on the other hand, refers it to thealbumoses,

and in his analysis of the daboia poison he names it '•'alhumose or syn-

to)iiny This is therefcrepractically the same as Mitchell's renompeptone.

Wolfenden found in the ^'obra an overwhelming quantity of the

globulin, but scarcely any albumose; in the daboia, on the other-

hand besides the globulin, a certain quantity, proportions not given, of

^'albumose or syutonin," which seems to be more difficult to dialyze than

the crotalus i^roteid of the same class. As will be seen, MitchelFs con-

clusions were amply and independently confirmed.

The very latest studies of the chemical nature of the venom are those

of Dr. C. J. Martin and Mr. J. M'Garvie Smith, of Sydney, Australia,

who have successfully investigated the poison of the Australian black

snake, Pseudechis porphyriacus, a very dangerous snake related to the

Indian cobra.* Tbeir results corroborate in the main those of their

predecessors, and in their endeavor to identify the various proteids

which constitute the venom, they successfully separated three proteids,

viz., "one an albumin, and the other two albumoses. The albumiu is

not virulent, but the two albumoses (corresponding to proto and hetero-

albumoses of Kiihne) are extremely poisonous. They each have the

same physiological action and this is the same as that produced by the

venom itself."

It is one of the great merits of Mitchell and Eeichert's work that

they undertook to test directly upon the venom the numerous chemical

antidotes which from time to time have been suggested or from their

known action on similar substances seemed to give promise of favorable

results. It was found that many are worthless, that in fact only a few

* Proc. Roy. Soc. U. S. Wales, Aug. 3, 1892, aud Jourual of Physiology, xv, 1893,

(p. 380). See also W. D. Halliburton's paper ou "Snake Poisou " in Science Pro-

gress, II, Sep. 1894, pp. 1-9.
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exert such an iutiueuce upon tlie venom as to make them available as

local antidotes. We emphasize local, because from the very nature of

the poison as an albuminoid and consequently chemically closely related

to normal constituents of the blood, there can be no chemical antidote

which after the introduction of the venom into the circulation would

be able to destroy the poison without also destroying the blood itself

I wish to call attention here to the fact that Mitchell repeatedly

makes distinction between the poisoning resulting' in death within a

few hours and when it is slower in coming. He found that in the most

rapid poisoning there is frequently nothing appreciable to the naked

eye beyond the slight local lesion, or here and there minute capillary

hemorrhages, when death has been delayed beyond a minute ; while in

examples of chronic poisoning, both the local and the systemic changes

are enormously more extensive. This distinction between local and
systemic changes is one of considerable importance, since the rational

treatment of any given case hinges upon the full understanding of this

point.

Only two years pass, and another very important contribution to our

knowledge of the intricate question of snake poison was published,

this time by a llussian, ])r. E. A. Feoktistow, the same whose work on

the rattle of the rattlesnake we have already had the occasion to quote

In 1888 he issued a doctor dissertation with the following title: Expe-

rimentelle Ilntersuchungen iiber Schlaugengift,* based upon about 400

experiments with the fresh venom from about 200 specimens belonging

to several species of vipers and Crotalus dnrissus. His researches

cover to a great extent those of Mitchell and Eeichert. In some cases

the disagreement between the results of these eminent students is

highly perplexing; for instance, in regard to the etfect of the venom
upon the blood and the blood vessels. The disagreement as to the

causes of death as formulated by Mitchell and Eeichert, on one hand,

and Feoktistow on the other, also seems startling at tirst, for the former

conclude that death occurs through paralysis of the respiratory cen-

ters, paralysis of the heart, hemorrhages in the medulla, or possibly

through the inability of the iDrofoundly altered red corpuscles to per-

form their functions, and they positively assert that the direct action

of the venom upon the nervous system, save as concerns the paralysis

of the respiratory centers, is of but little importance, while Feoktistow

with equal positiveness concludes that the snake venom is a nerve

poison i)ar excellence, which i^aralyzes the vaso-motor center, and in

large doses the respiratory center as well. It is im])ossible for us here

to carry out a comiiarative analysis of the two works, but I think it

will be found that the disagreement between these authors is more
apparent than real, and that it consists more in the interpretation of

* St. Petersburg, 8vo., 47 pp. ; a preliminary article in Mem Ac. Sc. St.-Petersb.

(7^ ser.) XXXVI, No. 4, 22 pp., under title: Eine Vorliiufige Mittheiluug iiber die

Wirkung des Schlangeugiftes auf den tbierischen Organismus.
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the phenomena than in the results of the experiments themselves. But
it would be a thankful task for an experienced physiologist to correlate
all the facts, to eliminate possible errors, to reexperiment where there
may be doubt as to the facts, and to weigh the evidence impartially
for and against the various explauations. His work would not have
to be contined to the works already mentioned, for the very next year
there appeared another independent treatise of considerable importance.

In 1889 the French Academy of Medicine, in Paris, awarded the
Orfila prize for 1888 to M. Kaufmann, professor of physiology at the
veterinary school at Alfort, in recognition of his studies of the venom
of the common viper of France, Vipera asjns* Kaufmann's work is for
the greater part a study of the action of the poison of the viper upon
the nerves, the circulation, and the tissues, and of certain chemical
antidotes upon the venom. It corroborates that of his predecessors,,
and shows the similarity of action of the viper venom to the crotalus.
venom, but it also contains several valuable new observations and new
discoveries.

I have said that Mitchell has already called attention to the differ-
ence between the rapid and slow.poisoning. Feoktistow made similar
observations, but Kaufmann has emphasized it still more, and in part
based his study upon this difference. His experiments, to a greater
extent than his predecessors', were separately directed upon ascertain-
ing the results of the injection of the venom directly into the circula-
tion and those following only its hypodermic application to the tissues.
The results deserve a closer examination here.

Injected directly into the veins of the animals experimented upon,
the venom produces its effects with almost lightning rapidity, consist-
ing in nervous, circulatory, respiratory, and digestive disturbances.
The nervous disturbances consist of a primary excitation of very short
duration, followed by a drowsiness, which lasts until death,- the intel-
lectual foculties are not impaired for a long while, but the general sensi-
bility, as well as the voluntary and reflex movements, are rapidly
affected. The circulatory disturbances consist in an enormous lowering
of the arterial tension, due to a considerable vascular dilatation, princi-
pally in the abdominal digestive viscera 5 in a considerable acceleration
of the pulse, and in a very great feebleness of the blood waves propelled
by the heart. The respiration and calorification do not undergo pro-
found alterations, only a slight diminution of their activity being
observed. The conclusion is reached that the death whicli follows the
introduction of the venom into the circulation must be attributed to
gastrointestinal apoplexy and the stupefying action exercised directly
upon the nervous system. This is in confirmation of Feoktistow's
views.

The hypodermic injections produce both general systemic effects
identical with the above, due to the absorption of the poison into the

* Dn venin de la Tipere. M6m. Acad. MM.^^xxvi, 18897andseparate!
H. Mis. 181, pt. 2 30
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circulation, and local effects wliicli develop at the point of injection

and in tbe adjoining tissues. These local lesions consist in a more or

less intense swelling, and in a purple or black discoloration produced

by extravasation of blood and serum in the tissues allected by the

venom. The death, which is due to the direct absorption of the venom,

arrives very rapidly, and the characteristic internal hemorrhages are

observed; the death, however, which is the consequence of the infec-

tion of local origin is slower, and the ordinary internal lesions are not

found, but, on tlie contrary, considerable local alterations. The danger

from the injection varies with the part of the body inoculated; thus

injections of venom made on the inner side of the thighs or on the nose

are very dangerous; those practiced on the side of the thorax muscles

less so. The micro-organisms accompanying the local lesions are only

accidental and secondary productions; they find excellent conditions

for their propagation and multiplication in the altered or mortified

tissue, but inoculated into healthy animals they do not produce the

specific effects of the venom. After the injection under the skin, the

poison is slowly diffused in the adjoining tissues and determines their

progressive alteration without itself being altered in any way, for the

venom can be traced in its full activity in the local lesions, and serum

taken from the altered tissues, if injected into healthy animals, devel-

ops the ordinary effects of the venom; this serum, consequently, con-

tains a certain quantity of active venom. On the other hand, venom

does not accumulate in an appreciable quantity neither in the liver, the

kidneys, nor the nervous centers, as serum taken from these tissues

has remained inactive in animals inoculated with it.

Mit(;hell and Keichert had confirmed the destructive action of certain

chemicals upon the venom and discovered others of similar action,

notably permanganate of potassium, ferric chloride, iodine and bromine.

To these Kaufmann adds chromic acid, which he highly recommends as

a remedy for the local lesions.

The fact that chromic acid in a solution of 1 to 100 is one of the

reagents which produces the greatest precipitate in the venom, besides

being an energetic oxidizer, led Prof. Kaufmann to institute a series of

very interesting experiments with it, which only lack of space prevents

me from reproducing here in their entirety. Suffice it to say that they

prove conclusively the potent and beneficent action of the chromic acid,

not only when it is injected mixed with the venom, but also when intro-

duced some time after the poisoning. The last experiment of the series

(Xo. XXXV) is very instructive. Four dogs of about equal size were

inoculated on the inner side of the thigh with two drops of fresh viper

venom obtained immediately before the injection. One was left with-

out further treatment, the others had injected in the puncture, five

minutes after, respectively 1:100 solutions of chromic acid, perman-

ganate of potassium, and bichoride of mercury. The following morning

all showed local congestions, and in the evening of that day the dog
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Avhick had received uo remediaiy iujectiou died. Ou the third day in
the one treated with chromic acid the local congestion was red, in ihe
other two o-dematons and blackish. On the fonrth day the reddening
had almost disappeared in tlie former and no ulceration was to be
observed; m the dog- treated with permanganate the discoloration had
also nearly disappeared, but there was a large ulcer, while the one treated
with bichloride of mercury had not even improved so much. They after-
wards all fully recovered. Kaufmann sums up the result of this experi-ment as follows: This experiment demonstrates that the three ao-ents
employed have preserved the animals from death; the bichloride has
the inconvenience of producing a caustic action, forming a scar and awound long to heal; the permanganate, although less destructive, also
leaves a wound which takes long time in scarifying, while the chromic
acid most completely checked the action of venom without occasioning
any cauterization or ulceration.

The point essentially proved by the above experiment is the relative
superiority of the chromic acid over the permanganate and the bichlo-
ride ot mercury.

Three years later. Dr. Albert Calmette, surgeon of the first class of
the colonial medical staff and director of the bacteriological institute
at Saigon, Cochin China, published a similar series of experiments*
with a solution of chloride of gold, upon the venom of the cobra Hechums to have secured quite a success in saving the animals experi-
mented upon, the experiments being conducted very much like those ofKaufmann, by injection of the venom mixed with the chemical, and by
injecting them separately, the latter as late as five minutes after the
fonner. Very li, tie can be gathered from his experiments as to the
efficacy of the chloride of gold m counteracting the local disturbances
as compared with that of chromic acid, because of the slight local
eliects ot the cobra venom. Whether the chloride of gold in this respect
IS the ecpial of the chromic acid is therefore doubtful, although from the
tacts that It forms an insoluble precipitate with the venom and that its
cauterizing effect is but slight, it may probably be inferred that there
IS bat little difference between them.
Dr. Calmette has recently t recommended a solution (1 :11) of chloride

of lime as superior to the chloride of gold, it being effective up to fifty
minutes with rabbits which would otherwise have died in two hours
Unfortmiately for Dr. Calmette's claim for the efficacy ot chloride of

gold, an English physiologist,
J undertook a series of similar experi-

ments with an entirely different result. From his criticism it would
appeiii^as^M|hejvliole h^eatment of local neutralization of the venom

Pans ^ i. 1892 pp. 160-183; also, Arcl, de Med. Nav., Par.«, lviii, 1892 (pr,. 161-190)

'

see also Bnt. Med. Jour., Weekly Ep.tome, 1892, April 23 (p 67)
'

t See McChire s Magazine, III, October, 1894, p. 466
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by injection of a chemical destroyer at the ^vound is chimerical, but

siich a conclusion, it seems to me, ^v•ould be premature to say the least

It is true that the introductiou and non-efficacy of the venom mixed

with the chemical proves nothing as being practically no venom; it is

also true that the introduction of the chemical live minutes after the

bite would be of but little practical use if five minutes were the extreme

limit for its beneficial action. It is also undoubtedly true that even

withiu this time it is not always capable of, alone and unassisted, to

save the life of the patient. On the other hand, it must not be for-

gotten that the above experiments had been chiefly theoretical, and

that no means were taken to assist the remedy experimented with. It

is rather sinjiular that the experimenters should not have extended

their experiments somewhat, and it is particularly surprising that those

testing the efficacy of the local treatment should not have introduced

the use of ligatures to a greater extent. By thus confining the action

of the poison to the neighborhood of the point of inoculation the

experimenter would probably have been able to extend the period

within which the chemical agent showed itself beneficent considerably

beyond the five minutes. I think this is a point worthy of consider-

ation by those contemplating future experiments with local chemical

remedies.

After the important discoveries of Mitchell and Eeichert as to the

multiple chemical composition of the snake poisons, it was but nat-

ural that the attention of the searchers for remedies was principally

drawn in the direction of looking for local chemical destroyers. It was

also natural that these researches should prevail in those countries in

which the crotalids and the vipers predominate, because of the local

destructiveness of the poison of these snakes. But the other side was,

fortunately, not lost sight of, and the search for remedies to counteract

the poison after it has reached the circulation, was naturally carried

on most vigorously in the home of the najid and elapid snakes, m
India and Australia.

Mitchell had already pointed out the hopelessness of finding a chem-

ical which, introduced into the veins, would be able to destroy the

poison without also destroying the blood. The only rational line of

research would be to discover such remedies as would, to use Mitchell's

words, ^^ oppose the actions of venom upon the most vulnerable parts of

the system," or, as he calls them, "physiological antagonists." It will

be remembered that Mitchell and Eeichert came to the conclusion that

" there can be no question, however, that the respiratory centers are

the parts of the system most vulnerable to venom, and that death is

most commonly due to their paralysis." Although, according to them,

paralysis of the heart generally only plays a secondary role in the case

of snake poisoning, yet the cardiac power is sensibly enfeebled, especi-

ally in the early stage. The kind of remedies to be looked for would
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consequently be such as will stimulate the vital functions of respiration
and circulation.

The remedy which to them seemed to hohl forth the greatest promise
of success was alcohol, a stimulant the effects of which are well known

;which IS, moreover, usually readily at hand, and which has been exten-
sively tried for the purpose. It has been used both by the layman and
the practitioner, often with apparent success, and its application has
undoubtedly saved many a life. On the other hand, reports are numer-
ous ot patients having died which were under the influence of liquor
when bitten, or to whom whisky was afterwards administered. But it
is safe to say that in most of these cases the alcohol had been taken in
excess so as to depress instead of stimulate the vital functions. It
can not be emphasized too much, or too often, that intoxication, so far
from helping the cure, helps the poison, and that persons having been
made intoxicated beyond excitement, when under treatment for snake
bite, and yet recovered, have so recovered not from the treatment but
in spite of It. It should also be remembered that the alcohol has no
beneficent direct action upon the venom ; on the contrary, applied
locally or intravenously, it seems to add to the virulence of the poison
Notwithstanding all that has been written about the utter uselessness

of ammonia, we see still occasionally in medical literature reports from
physicians who have obtained cures in spite of its application. Injected
directly, it is worse than useless. It should not at this late date be
necessary to fill pages m order to emphasize this fact, which has been
conclusively demonstrated by all rational experiments from the time of
Fontaua to that of Mitchell and the other physiologists of to-day
Internally, as a stimulant, it has also been shown to be much inferior to
alcohol. The radical defect of ammonia in severe cases consists in the
fact that It increases the arterial pressure, thus aiding the poison in
producing the internal hemorrhages.
The remedy which has come prominently to the front during the last

five years, however, and wliich really seems to come up to all reason-
able expectation, is a poison scarcely less terrible than the snake venom
Itself, VIZ, strychnine. The theory upon which the application of this
drug has been based is, on the one hand, that the snake poison acts as
a specific nerve poison, depressing and more or less suspending the
luuctiou of the motor nerve centers throughout the body without inter-
fering with the structure of the nerve cells, and, on the other, that the
physiological action of strychnine upon the same organs is diamet-
rically opposed to the action of the venom, or, in brief, that ^' strychnine
IS the exact antithesis of snake poison in its action." To use the words
of the main advocate of strychnine as an antidote

:

WhiJ.st suake poison turns off the motor batteries and reduces the volume and force
ot motor-nerve currents, strychnine, Avheu following it as an antidote, turns themon again, acting with the unerring certainty of a chemical test, if admnistered in
sufficient quanUty. Purely physiological in its action, it neutralizes the effects of the
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suake poisou, aiicl aunouuces, by unmistakable symptoms, when it has accomplished

this task, and wonld, if continued, become a poison itself. Previous to this announce-

ment its poisonous action is completely neutralized by the suake poison, and the lat-

ter would therefore be equally as efficacious in strychnine poisoning as strychnine

is in snake poisoning.*

I am not aware tbat this te.st lias beeu applied, but I may here call

attention to the fact tbat Dr. A. O. Ameden, of Glens Falls, X. Y., by a

similar train of reasoning, was led to apply rattlesnake poison to a case

of tetanus apparently with most signal success, t

It seems that the great discovery of strychnine as the antidote par

excellence was barely missed by Dr. Louis Lanszweert, who in 187 L

published a short article, "Arseniate of Strychnia: Xew Antidote to

the Poison of Snakes," t in which he somewhat vaguely refers to hve
cases successfully treated by him in San Francisco, as well as to some
equally successful experiments made by him in Paris upon rabbits.

It is evident that he regarded the arsenic as the antidote, and it is not

at all clear why he added the strychnine, except that by this addition

he obtained "a more readily soluble substance than ar.senious acid."

It is now well known that arsenic is no specitic antidote, and it seems
almost certain that the success of Dr. Lanszweert's treatment was due
to the strychnine. From what I have shown above, Dr. Ameden, in

1883, came also dangerously near making the same discovery.

It has recently been claimed that Dr. John Shortt, of India, as early

as 1808 experimented with strychnine, but that it was given up on

account of the failure of experiments upon animals. Dr. Shortt\s eftbrts

may possibly have been published in the unprofessional local press;

but in 18G8 as well as in 1870 he recommended liquor potassa? as an
antidote, without mentioning strychnine. The honor of the discovery

can, tlierefore, not be claimed for him.

This was reserved, however, to a then obscure Australian practi-

tioner. Dr. A, Mueller, of Yackandandah, Victoria, who in 1888, in the

most positive mannner, claimed that he had practically proved strych.

nine to be the specific antidote by the success of his cures, and to have
demonstrated the scientific correctness of the theory by accounting

satisfactorily for all the i)henomena observable in connection with the

subject.

Dr. Mueller's discovery, which was published in a series of articles

in the Australasian Medical Gazette, in Sydney,§ at once started a vig-

orous, sometimes even acrimonious, discussion in Australia, and the

* On Snake Poison, by A. Mueller, 1893, p. 42.

t Serpent A'^enom as a Remedial Agent in Tetanus. Medic. News, Phila., 1883,

XLiii, J). 339. Also, Crotaline as a Remedy in Tetanus. Med. and Surg. Rej).,

Phila., 1883, xlix (p. 642). Also, Rattlesnake Venom in a Case of Tetanus.

Albany Med. Ann., 1885, vi (p. 91).

t Pacif. Med. and Surg. Journ., San Francisco, Aug. 1871 (n. s.), v. pp. 108-115.

^ On the Pathology and Cure of Snake Bite. Australas. Med. Gaz., 1888, 1889, viii,

pp. 41-42 d); pp. 68-69 (ii): pp. 124-126 (in)
; pp. 179-182 (iv)

; pp. 209-210 (v).
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strychniue was most earnestly tested and enthusiastically indorsed by
Dr. Mueller's followers, while his antagonists of the old school went to

the other extreme of denouncing the subcutaneous injection of the

drug in snake venom cases as being of equal value to so much water.

The medical journals of the colonies from that time on are full of the

controversy, which soon spread to India.

The opposition gleefully recorded several cases of death in spite of

the administration of strychnine. In addition they clamored for a

series of experiments upon animals by which the theory could be
" scientifically " tested, at the same time pointing out that the exi)eri-

ments which had so far been undertaken did not seem to support Dr.

Mueller's contention.

These criticisms Dr. Mueller has met by explaining in an apparently

satisfactory manner why in the fatal cases reported the treatment had
failed, it being mostly due to the fact that not enough strychnine had
been administered. As to the experiments on animals, it was con-

tended that the physiological effects of strychnine upon man and the

various kind of test animals is so different that no safe conclusions

can be drawn, and tliat, moreover, the numerous tests afforded by the

cases of human beings having been bitten and saved from death by
the administration of the strychnine is the best possible proof of its

efficiency.

From an article recently published (Australas. Med. Gaz., Sydney,

XII, December 15, 1893, pp. 401-403) it will be seen that the opposition

to the strychnine treatment is on the wane and that the Governments
of Australia and India are alive to the importance of Dr. Mueller's dis-

covery. The latter, in his recent book,* furthermore states that he

knows from good authority that Sir Joseph Fayer, the president of the

medical board at the India ofiBce, the celebrated authority on snake

poison, and author of the monumental work "The Thanatoj)hidia of

India," has recommended to the English Government the adoption of

the strychnine treatment of snake bite in India. It is but fair in a

case like this to render the results of Dr. ^Mueller's discovery in his

own words. Hence the following quotations from his book, which I

have deemed it essential, should be as full as practicable, especially

since his work has so far received but little attention in this country:

It is self-evident from precediug statemeuts that in the treatment of snake bite

with strychnine the ordinary doses must be greatly exceeded, and that its adminis-

tration must be continued, even if the total quantity injected within an hour or two
amounts to what in the absence of snake poison would be a dangerous, if not a fatal,

dose. Timidity in handling the drug is fraught with far more danger than a bold

and fearless use of it. The few failures among its numerous successes recorded

during the last four years in Australia were nearly all traceable to the antulote not

having been injected in sufficient quantity. Even slight tetanic convulsions, which
were noticed in a few cases, invariably passed off quickly. It should be borne in

mind that of the two poisons warring with each other, that of the snake is by far

"Snake Poison and its Action. Sydney, 1893, p. 70.
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the most insidious and dangerous one, more especially in its effects on the vaso-

motor centers. The latter are wrought very insidiously and where they predom-

inate rec^uire the most energetic use of the antidote; for whilst the timid practi-

tioner, after injecting as much strychnine as he deems safe, stands idly by waiting

for its effects, the snake virus, not checked by a siititlcient quantity of it, continues

its baneful work, drawing the blood mass into the paralyzed abdominal veins, aud

finally, by arrested heart action, bringing on sudden collapse. In such cases even

some tetanic convulsions are of little danger and may actually be necessary to o\er-

come the paralysis of the splanchnicus and with it that of the other vaso-motor

centers.

Whilst then it must be laid down as a principle that the antidote should be

administered freely and without regard to the quantity that may be required to

develop symptoms of its own physiological action, the doses in which it is injected

and the intervals between them must be left to the practitioner's judgment, as they

depend in every case on the (quantity of snake poison a1)8orbed, the time elapsed

since its inception and the corresponding greater or lesser urgency of the symptoms.

If the latter denote a large dose to have been imparted and it has been m the system

for hours, delay is dangerous and nothing less than 16 minims of liq. strychuiie P. B.,

in A-ery urgent cases even 20 to 25 minims, should be injected to any person over 15

years of age. Even children may re<]uire these large doses, as they are determined

by the quantity of the poison they have to counteract and are kept in check by it.

The action of the antidote is so prompt and decisive that not more than fifteen to

twenty minutes need to elapse after the first injection before further measures can

be decided on. If the poisoning symptoms show no abatement by that time, a second

injection of the same strength should be made promptly, and unless after it a

decided improvement is preceptible, a third one after the same interval. As the

action of strychnine when applied as antidote is not cumulative, no fear need to be

entertained of violent efi'ects breaking out after these doses repeated at short

intervals. * * *

If under the influence of these large doses the symptoms abate, or if the latter are

comparatively mild from the first, smaller doses of strychnine should be injected, say

from one-fifteenth to one-tenth of a grain, but under all circumstances the rule that

distinct strychnia symptoms must be produced before the injections are discontinued

should never be departed from. This rule is a perfectly safe one for its observance

entails no danger, a few muscular spasms or even slight tetanic convulsions being

easily subdued and harmless as compared with that most insidious condition exem-

plified in case No. 1, cited below, the first-one treated with strychnine by the writer,

Avho, having no experience in the treatment, did not administer quite enough
strychnine. The patient, after apparently recovering from a moribund condition

and being able to walk and even to mount a hoi'se, remained partly under the

infinences of the poison and succumbed to it during sleep, when, according to subse-

quent experience, one more injection would have saved him.

The tendency to relapses is always great when much snake poison has been

absorbed. Apparently yielding to the antidote for a time, the insidious venom, after

a shorter or longer interval during which it appears to have been conquered, all at

once reasserts its presence, and has to be met by such fresh injections, regardless of

the quantity of strychnine previously administered, but the amount required in

most relapses is not a large one.

In speaking of the applicability of the treatment to bites of snakes
with longer fangs antl more powerful venom than those of Australia,

he concludes as follows

:

In those cases only where the long fangs of these snakes perforate into a vein

and a large quantity of venom injected into the blood stream overpowers the nerve
centers so as make death imnunent, if not almost instantaneous, the subcutaneous
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injections may be found of little use. Here intravenous injections of half a grain

and even 1 grain doses would appear to be indicated, and might yet fan the liame

of life afresh, even when respiration and pulse at wrist have already ceased. We
have seen both these functions extinct in Australia and restored by comparatively

small doses of the antidote, and can see no reason why a more energetic use of it

should not restore them in India.

Dr. Mueller uext enumerates in detail 50 cases, only 2 from his own
practice, some of them very remarkable and several, as it seems, quite

conclusive, but as none of these cases were caused by snakes directly

related to our American poisonous serpents, except to the Elajndce, it is

not thought necessary to reprint any of them here. The first case

reported is the one alluded to above, the first case treated by Dr.

Mueller with strychnine. The case ended fatally.

The death of the unfortunate lad, however, has saved some lives since. It taught

the writer the lesson never to trust to the apparent success of the antidote until it

shows distinct signs of its own physiological action, and even then to watch his

patients carefully for the first twenty-four hours, and let them sleep for short periods

onlj-

The cases from India reported by Dr. Banerjee, also reprinted in the

book, have been assailed as unreliable, but since the publication of the

book others have been recorded in the Indian Medical Gazette, for 1S93,

and reprinted in the Australasian Medical Gazette (see, for instance,

two in Vol. XIII, January lo, 1894), which seem to indicate a success for

the treatment in India as great as in Australia.

An entire chapter is devoted to the unsuccessful cases, which are

analyzed and explained. The last one Dr. Mueller finds to convey a

new lesson even to him, as he draws from it the conclusion that the

antidote can only be relied on within the first twenty-four hours after

the bite.

It can not for a moment be supposed that the discovery of the strych-

nine treatment will be accepted as the final settlement of the question

of a physiological antidote. As a matter of fact, our knowledge of the

physiological action of the various venoms is as yet but imperfect, and
the physiological properties of many of the drugs which may be called

to play a role are not better known. Experiments are still carried on,

but as no definite results have as yet been obtained we shall only men-
tion them very briefly.

In 1888, Dr. H. 0. Yarrow published a scries of articles in Foi^est

and Stream concerning "Snake bite and its Antidote."* In the intro-

duction he gives an interesting historical sketch of the search for anti-

dotes, and then submits in detail a series of experiments of his own,

among which I wish to call special attention to those with jaborandi,

or its alkaloids pilocarpine and jaborine, the use of which was first

* Forest and Stream, N. Y., xxx; Pt. i. May 10, 1888, p. 307; Pt. ii. May 17, pp.

327,328; Pt. iii. May 24, pp. 349,350, and May 31, pp. 369,370; Pt. iv, June 7, pp.
386-388; Chapters ii and iii also reprinted in Albany Medical Annals, 1888, ix, pp.
204-212.
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introduced, it seems, by the French physician, Dr. Josso. * Rabbits

and fowls were inoculated with crotalus poison and treated with extr.

jaborandi, both hypodermically and in the stomach. It appears that

the rabbits recovered even from a fourfold lethal dose of the venom,

while in the fowls the etfect of the antidote was less marked, as it was

only capable of prolonging- but not saving life.

Another drug which it might possibly pay to experiment with is

stropltanthus, as suggested by Dr. T. L. Bancroft, of Australia. In

short, there is yet a wide field open for the investigators.

The beneficial effects of the jaborandi are probably to be ascribed to

the influence of this drug both upon the skin and the liver, and this

fact opens up another question which must be taken into consideration

before we conclude this chapter, viz, the question as to the way in

which the poison is eliminated by the system; for it is plain from all

that we now know of the physiology of the case that when the poison

has once entered into the circulation all that can be done in this direc-

tion is to counteract its immediate effect upon the nerve centers, thus

prolonging life and enabling the system to throw off the poison. Any
remedy that would assist in doing so would be a distinct help. But in

order to find such a remedy it is necessary to know exactly how the

poison is finally got rid of. Unfortunately, this is a point upon which

no conclusive studies have been made. As already mentioned, experi

ments have been made which go to show the presence of the venom in

the liver, kidneys, etc., although in but small quantity. I am not

aware that there has been made any extended experiments to ascertain

the presence of the poison in the perspiration, a poiut well worth

investigation in view of the fact that there are cases of severe systemic

poisoning which have been reported t cured simply by means of pro-

fuse perspiration. Inoculation of urine of the bitten subject has been

occasionally undertaken to test the presence of venom, and fatal results

have been reported, but the experiments have not been conducted in

such a way as to satisfy us that death was not due to the ptomaines

contained in the urine.

However, Feoktistow found, in addition, gross anatomical changes in

the kidneys ofpoisoned cats, and Dr. Mueller has recently f called atten-

tion to the probability that the snake poison is elimiuated through the

kidneys.

Quite recently Dr. Konrad Alt, of Germany, in a pai)er read before

the Natural History Society of Halle on the Saale, on July 23, 1802, §

has demonstrated that a portion of the venom, at least, is eliminated by

*Gaz. Hebdom. de M.6dec. et Chir., Paris (2 ser.), 1882, xix (p. 835).

t For instance: W. H. Wooster, New Treatment for Snake Bite and other Poisons.

Science, xx, Nov, 4, 1892, pp. 255, 256.

t On Hiematiiria in Snakebite Poisoning. Au.stralas. Med. Gaz., Sydney, xii,

Aug. 15, 1893, pp. 247-249.

§ Untersuchungen liber die Ausscheidung des Schlangengiftcs durcb den Magen.

Mlinch. Medic. Wocbenscbr., xxxix, Oct. 11, 1892, pp. 724-728.
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the stoinacli. Two sets of experiments were made upon dogs. In the

one set the stomach was washed out carefully, the result being that the

animals so treated showed a distinctly less degree of iioisouiug than the

control animals. In the other set, the contents of the stomach with

proper precautions were inoculated into other dogs, the result being

symptoms of poisoning identical with those of the control animals.

INIoreover, the presence of the unaltered venom was demonstrated by
chemical tests.

The conclusion seems justified that a washing out of the patient's

stomach ought to be part of the treatment of a case of snake bite.

This entire question seems a promising field for future investigation,

which we earnestly recommend to physiologists having the opportunity

and wishing to advance our knowledge of snake poison and its treat-

ment.
TREATMENT.

It is not for the present writer to recommend any one special treat-

ment of cases of snake-bite poisoning; but he is willing to state what
would seem to be a rational treattaeut, in view of our jiresent knowl-

edge of the subject. He will, however, confine himself to such cases as

may arise from poisoning by snakes occurring in this country only.

Evidently the first thing to ascertain is whether the case is really that

of a bite by a poisonous snake, ieaving here out of consideration the

opistlwglyphs, the bite of which probably is too rare and too insignificant

to need special mention. If consisting of one or of two isolated punc-

tures, the wound is almost certain to be caused by a poisonous bite, and
the distance between the two punctures will usually give a clew to the

size of the snake and consequently to the presumable degree of the

poisoning. If the snake or its head are secured, the identification may
be comparatively easy, as all our poisonous snakes, with the exception

of the JiJlaps, or harlequin snake, of the Southern and Southwestern

States, are readily recognized by the pit between the eye and the

nostril, as before stated (p. 365, fig. 9). The characters of the Elaps

have also been given in this work (p. 356, figs. 5, 7, 8), and no difficulty

should be found in making a correct identification. As will be plain

from what has been said above concerning the difterence in the action

of the crotalid and the elapid snakes, this distinction may be of some
importance in selecting the correct treatment.

In very severe acute cases, in which the venom has been injected

directly into the circulation, no matter by what kind of snake, the

chances for recovery are very slight indeed. The only chance in

such cases seems to be to stimulate the nervous centers as speedily

as possible, the best known means to this end being injection of large

doses of strychnine, if necessary, intravenously, until tetanic effects are

obtained and the patient roused from the coma which has probably

seized him. This result obtained, other systematic or local remedies, as

the case may require, can then be applied.
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A similar treatmeut also seems advisable iu such cases of slow poison-

ing* in wliicli the patient lias already reached a stage of collapse, or

coma, before assistance can bo rendered, provided not more than

twenty fonr hours have elapsed since the bite was ioflicted, in which

case injections of strychnine seem inapplicable.

If iu case of slow poisoning help can be administered very soon after

the infliction of the wouud and the venom has been localized by liga-

tures and uiininiized by incision of the wound, sucking, or, better, cup-

piug of the blood, the treatment next to be applied depends upon

whether the ottendiug snake is a Pit Viper (Crotalid)or an Ulaps, for if

it was a rattlesnake, a copperhead, or a water moccasin, atteution

should at once be directed to the local lesion, unless the state of the

patient imperatively demands an immediate stimulant, in which case

smaU doses of alcohol may be useful. Apparently the best treatment

of the local lesion is an 1 to 100 solution of chromic acid injected into

the incised wound, the punctures of the fangs, and into the surrounding

swelling, as quickly as the circumstances will allow, since the success

of this treatment depends upon the chemical reaching and destroying

the venom before it is absorbed into the circulation. Kneading of the

tissues surrounding the wound in order to bring the venom and chemi-

cal in close contact may be useful. If chromic acid is not at hand,

chloride of gold, permanganate of potassa, etc., may be substituted.

There does not seem to be any necessity for amputation in a case

where hj^podermic injection of any of these chemicals can be applied.

It can only be recommended in such extreme cases in which these

remedies are not to be had, and the danger great. But even in this

case the amputation must follow quickly or not at all.

The local lesion having been attended to, the general systemic treat-

ment may commence, as by this time the venom has probably already

entered the circulation, it being necessary occasionally to loosen the

ligatures for a moment to ijrevent mortification. Alcohol in small

doses and washing out of the stomach may now be in order, as well as

the administration of sudorific and diuretic remedies, preferably

extract of jaUorandi. Hypodermic injections of 15 to 20 minims of

liqu. strychni;e repeated every twenty minutes until slight tetanic

spasms appear, seem to be warranted. Constant watching for relapses

and attention to the local lesion will do the rest.

The acti(m of the venom of the elapid snakes being so much more

rapid and the local changes so insignificant as not to cause any great

alarm, the chances are that when the i^atient asks for help and treat-

ment the venom has already entered the circulation, and that attempt

to destroy any appreciable quantity of the poison in the wound would

be futile. However, whenever possible this should not be neglected.

The usual first treatment would nevertheless be general, viz, the

administration of stimulants, sudorifics and duiretics as instanced

above, since the danger from a quick paralysis of the nerve centers is

so much greater in these cases.

I
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It may be well to emphasize here, that in the case of children the

amount of the antidotal remedy to be administered must not be judged

by the age of the child, but by the amount of venom to be counter-

acted as well as by the character of the snake, and it is worth remem-
bering in this connection—besides the different action of the crotalid

and the elapid snakes—that the degree of danger chiefly depends upon

the size of the snake; that of our i^it vipers the rattlesnake is the most

dangerous, the copperhead less so, and the water moccasin the least

so, although in itself not to be trifled with.

As for the preliminary treatment before medical assistance can be

obtained or rational remedies applied, but little can be added to the

old methods employed. The fi.rst thing to be done is to tie a strong

ligature or two, a string or a handkerchief, between the wound and the

heart, whenever i)racticable ; next, cutting deeply into the punctures so

as to make the blood flow freely; sucking out of the blood from the

wound, a procedure perfectly harmless, unless the person doing it has

an open wound in the mouth; next, careful loosening of the ligature so

as to admit a small quantity of fresh blood to the ligated member in

order to prevent mortification; next, administration of a stimulant; if

at hand, small doses of an alcoholic liquor being given internally at fre-

quent intervals; if alcohol is not at hand, and a stimulant appears

imperative, a small dose of ammonia might be given, but only very

shortly after the bite, not on a later stage when it will certainly do

harm, at least in cases of poisoning by rattlesnake, copperhead, or

water moccasin; if the patient has to wait for the arrival of a doctor,

now is the time to try all reliable means to produce a i^rofuse perspi-

ration.

There may occasionally be such extreme cases in which amputation

and cauterization by heat or otherwise would be the only available

remedies, but as a rule such barbaric treatment need not be resorted

to, and in most cases wouhi probably be a cure worse than the disease.

There has been placed on the market several specially constructed

contrivances for use in cases of snake bite, to which I wish to call

attention.

A cupping instrument specially constructed for snake bite so as ta

be easily applicable to small surfaces or the extremities was made
several years ago by William Hume, instrument maker, Lothian street,,

street, Edinburgh, Scotland, at a iirice of 10s. (Sd.

In France, MM. Pelliot & Delon, 2G Rue du Koi-de-Sicile, Paris, at

the instance of Prof. Kaufmanu, have arranged a pocket case contain

ing hypodermic syringe, chemicals, directions for use, etc., for the local

treatment by chromic acid. Price, 6 francs.

Kaufmann's own directions for the injection of this fluid are as

follows

:

Two or three drops of an aqueous solution (1 to 100) of chromic

acid or permanganate of potash are injected with a Pravaz syringe

exactly into the jjuncture of each fang. It is necessary to let the
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liquid penetrate into the tissues to the same depth as the venom; the

injection must, therefore, be more or less deep according to the size of

the snake. To make absolutely sure, three or four more similar injec-

tions are made a little distance around the point bitten.

If, at the time of treatment, the swelling has already obtained a

certain size it may be necessary to make injections into various points

of the tumor. After the injections the part is pressed gently with the

hand so as to distribute the injected fluid in all directions and facili-

tate its mixture with the venom. Next, some punctures are made with

the point of a knife. Usually a rather large quantity of yellowish

serosity flows from the wound, mixed with a part of the injected fluid.

In order to facilitate this discharge the swelling should be kneeded

repeatedly with the hand. Then the surface should be washed with

the permanganate or the chromic solution, and a small piece of lint

soaked with one or the other of these liquids applied. If, after some

time, the swelling continues to grow, additional injections into the i)arts

must be made as well as punctures. With this treatment the tissues

preserve their vitalitj^; the skin does not turn black but remains red.

The microbes are destroyed by the injected agents, which act as anti-

septics as wgI\ as antidotes.

For the strychnine treatment the Australians have also constructed

a pocket case containing patent poison sucker, hypodermic syringe

with two needles, glass mortar and pestle, two tubes of strjxhnine

tabloids, and directions for use. The manufacturer is L. Bruck, 13

Castlereagh street, Sydney, and it sells for £1.

It seems as if a combination of these two cases wo«uld be the thing

for this country, and ought to be of great service not only to physicians

residing in those parts ot the States in which poisoning by snake bite

is not unusual, but also to such persons who.from their occupation are

particularly exposed to dangers of this kind.

PREVENTIVE INOCULATION—THE IMMUNITY OF SNAKES AGAINST

SNAKE VENOM.

It has been noticed from time to time by various experimenters that

animals which had recovered from snake-venom injections showed a

certain amount of resistance afterwards, so as to make then) useless

for future experiments. It naturally suggested itself to investigators

that by continued inoculation of small doses of the pure or modified

venom, immunity from the poison, even in otherwise fatal doses, might

finally be obtained.

Such a preventive inoculation, although of doubtful use in this

country, with its comparatively small number of fatalities from snake

bites, might be highly beneficial in India and Australia, or to travelers

or others in tropical countries, who might be specially exposed to such

dangers.

As early as 1887 Prof. Henry Sewall, of the University of Michigan,

I
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undertook and leported * npon a series of experiments with massa-

sauga venom on pigeons. Tlie conclusions drawn were that repeated

inocuhition with sublethal doses produced a continually increasing-

resistance toward tlie injurious eftects of the poison without apparent

influence on the general health of the animals. It was also shown,

however, that the efficiency of resistance against the venom gradually

fails in absence of fresh inoculation, although at least one of the

pigeons retained its immunity over an interval of five months.

There is another class of observations which have a certain bearing

on this question.

It has been long known, although occasionally doubted or contra-

dicted, that the poisonous snakes are proof against their own venom.

Big doses of snake venom have repeatedly been inoculated into the

bodies of the producers themselves absolutely without effect. The cur-

rent stories of "suicides" of rattlesnakes are easily explained, and in

none of the many cases reported is there any conclusive proof that

death resulted from a self-inflicted wound. It is also well known that

a number of the so-called harmless snakes remain unaffected whether
bitten by a venomous snake, or inoculated in the laboratory with enor-

mous doses.

Considerable light has very recently been thrown upon this curious

immunity, as well as the question of preventive inoculation, by the

studies and experiments of two French physiologists, C. Phisalix and
G. Bertrand, who are at the present moment, I believe, still engaged in

further work along the same lines. They have published a series of

articles in the Comptes Eendus of the French Academy of Sciences,

describing their experiments with the venom of the viper. Having pre-

viously found that the blood of the toad and the salamander contain the

same toxic principles they turned their attention to the viper. Guinea
pigs were injected with the blood of the viper and died within two hours

under the ordinary symptoms of Yiper-bite poisoning; tlie post mortem
examination gave the same result; and an examination of the poison in

the viper blood showed it to be insoluble in alcohol. Tlie authors con-

clude that there exists in the blood of the viper some agent similar to

the venom; that it is due to an internal secretion of the glands, and
that the presence of this toxic principle in the gland must be considered

as the true cause of the immunity of the vij^er from its own venom.

t

The next step was to examine the blood of some of the poison-proof

harmless snakes, the two French species of.Natrix being selected for

the purpose. Guinea pigs injected in a similar manner as in the

experiments with the viper blood .gave similar results—they died in two

* Experiments on the Preventive Inoculation of Rattlesnake Venom. Jour.

Physiol., Cambr., 1887, viii, pp. 203-210.

tToxicite du sang de la vipere {Viprra aspis, L. ). Comjit. Rend. Ac. So. Paris,

own, No. 26, Dec. 26, 1893, pp. 1099-1102. Extr. in Rev. Scientif. (4), i, No. 1, p.

23 (1894).
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hours with all tbe sj-mptoius of viper-bite poisoning. Having thus

determined that there exists in the blood of the Xatrix a poisonous agent

in at least as great a quantity as in the viper and that the immunity

of these snakes also is due to this cause, the question naturally arose

as to the origin of the venom in the " harmless" snakes—iu other words,

by which organs is the venom furnished to the blood. Successive inoc-

ulation of organic extracts of the principal intestines, liver, pancreas,

spleen, thymus, thyroid body, and salivary glands gave the result

that only those of the latter had any effect at all and that this effect

showed the characteristics of viper-venom poisoning. The natural

conclusion is that the presence of venom in the blood of the harmless

snakes is due to internal secretion of the salivary glands.*

The authors referred to had now reached the stage when they could

look around for a suitable attenuation of the venom in order to secure

a proper "vaccine," and they found that heat had this effect. Some of

the results obtained by them by heating are not new—for instance, that

boiling the viper venom for a few seconds affects it in such away as to

disassociate from it the local phenomena, the undestroyed portion left

being practically elapid, or cobra, poison. When the authors there-

fore heated a lethal dose of viper venom and, after cooling, inoculated

it into a guinea pig, they did practically nothing but inoculate the

animal with a much reduced, nonfatal dose of cobra venom. The result

of their experiments shows that this vaccination with the thus attenu-

ated venom results in a certain amount ot immunity, f

Naturally the authors next experimented with a view to ascertain

the effects of the blood of the animals thus vaccinated. The experi-

ments demonstrated the presence of the venom in the blood serum

after three days (21st to li4th of January), and that this blood serum

also possesses vaccinating properties. | Of course, the results having^

been published on February 12, sufficient time had not la|)sed to deter-

mine if the immunity thus obtained is lasting. The authors seem to

be hopeful of obtaining such modifications of the Wood as will enable

them to utilize it as a therapeutic agent. Experiments and time alone

will show.

It is but fair to add that Dr. Calmette claims priority for the dis-

covery of the ''serum" vaccine treatment. §

* Sur la presence de glaiules venimeuses chez les Couleuvres, et la toxicite du sang

de ces animaux. Compt. Reud. Ac. Sc. Paris, cxviii, No. 2, Jan. S, 1894, pp. 76-7fl.

t Attenuation du venin de la vipfere par la cbaleur et vaccination du cobaye contre

ce venin. Compt. Reud. Ac. Sc. Paris, cvm, No. 6, Feb. 5, 1894, pp. 288-291.

tSur la propriety antitoxique du sang des animaux vaccines contre le venin de la

vipfere. (Compt. Rend., Ac. Sc, Paris, cxviii, No. 7, Feb. 12, 1894, pp. 356-358.)

§ See Henry J. W. Dam. Inoculation against Snake Poison. Dr. Calmette's Experi-

ments at tbe Pasteur Institute, Paris. McClure's Magazine, in, October, 1894, pp.

460-468.
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EXTERMINATION OF POISONOUS SNAKES.

It can be stated as a general rule that our poisonous snakes are

decreasing rapidly in numbers, and that consequently the danger from

their bites is constantly diminishing. In many localities where rattle-

snakes were formerly numerous they have now become entirely exter-

minated, while in others they are extremely rare. The causes that

liave led to this are various, but the commonest cause is undoubtedly

the increasing cultivation of the country. In other places the decrease

in the number of the snakes can be traced directly to their being killed

off by the hog, an animal certainly not proof against the venom if it

enters the circulation, but usually well protected by its fat, which is in

most cases sufficiently thick to prevent the fangs of the serpent from

penetrating to the nnderlying tissues.

From other localities there is reported a similar decrease without it

having been possible to offer a satisfactory explanation. As a striking

illustration of this, I may cite the experience of an exploring party

under Dr. C. Hart ]Merriam, camping for several months at the base of

the San Francisco Mountain, Arizona, in 1889. The party consisted of

a number of naturalists, specialists in mammalogy, ornithology, herpe-

tology, and botany, who were busily engaged in studying the fauna

and tlora of that mountain for several months during the summer. Yet
not a single rattlesnake was collected or seen by the party in that

locality where twenty-five years previously Dr. E. Cones had collected

quite a series of them, belonging to several species, during a compara-

tively short stay, notwithstanding the fact that the character of the

country has apparently not changed in any essential particular. It

has not been brought under cultivation; there are no hogs running

about, only herds of cattle 5 no regular burning over of the ground
takes place; no special enemies could be discovered; a few people pass

occasionally through the district, and fewer still live there permanently.

On the other hand, there are instances on record of localities in which
certain species of poisonous snakes have actually increased. This may
occur in places, for instance, where the land was formerly burned over

regularly everj^ year, thus destroying the snakes in great numbers.

Dr. H. H. Behr* attributes the increase in the number of rattlesnakes

in some localities not far from San Francisco to the killing off of the

enemies of the snake, notably birds of prey and other snakes, and
probably correctly, while Mr. Hurter (Trans. Acad. St. Louis, vi, 1893,

11. 258) reports a similar increase in western Illinois as due to the new
stock law compelling swine to be penned up.

The poisonous snakes have a great many natural enemies which keep

them in check, but there does not seem to exist in this country any
animal which makes a specialty of the business and is particularly

' Proc. Calif., Acad. Sci. (2), i, 1888. pp. 94-99.

H. Mis. 184, pt. 2 31
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adapted for it, with the possible exception of some of the harmless

snakes. We have seen that the latter, at least a great many of tliem,

are poison-])roof, and thus have but little to fear from the bite, and it is

a well known fact that some of them are able to kill and eat a poisonous

snake at least eciualing- them in size. Amongthe most redoubted enemies

of the rattlesnake is quoted the common king snake or chain snake,

LampropeHis gctulus, and the remnants of poisonous snakes are often

found in the stomachs of other species.

This fact emphasizes the desirability of a correct discrimination

between the poisonous kinds and the harmless snakes. The former

ought to be killed and, if possible, exterminated wherever found; the

latter should not only be spared, but protected and their multiplication

encouraged, as they rank among the best friends of the farmer and the

gardener.

I do not know whether it has ever been tried anywhere in this

country to pay a bounty or a premium per head, or rattle, for the

extermination of the dangerous snakes, but it is occasionally suggested,

and may deserve a moment's reflection in this connection, notwithstand-

ing the fact that there are but few localities in North America in which

the really dangerous snakes are numerous enough to render even an

ex]>eriment with bounty desirable. It would be different, of course, if

the system should have i^roved to possess any merit or to have been

followed by success in countries where it has already been tried. A
brief mention of some of the more noteworthy attempts in this line will

show, however, that such has not been the case.

It has been tried and is still in vogue in India, where large sums are

paid annually for the purpose. But it does not seem to do much good,

except perhaps the moral effect in a country in which the dreaded

cobra* is considered sacred by a great portion of the poi)ulation. Even
in the little island of Martinique, it appears to have had but scant

effect in diuiinishing the number of the deadly '' ler-de-lance."t

Prof. Kaufmann, in his book so often referred to, on the other hand,

indorses the system as having been instrumental in diminishing the

number of vipers in France, and submits that if it has not always

given good results where it might be expected, the reason is solely that

the system has not been applied in a thorough manner, in other words,

that it has not been adopted over the whole country. In defense of

this he appends a table showing the number of vipers killed in three

" departments " (counties) since the beginning of the system. The
table is verj' interesting, but as the results are very similar in all three

( Haute-Saone, Doubs, Jura), I shall not weary the reader with more
columns of figures than those from the department of Haute Saone as

being most characteristic.

* For an illustration of this (laujjjerons snake see pi. 18.

t See i>l. 19.



Report of National Museum, 1893 — Stejneger.
Plate 18.

Mm

Indian Cobra,— Naja naia.

Aftei- Fayrer's '• Thaiiatophidia of Iii<]ia
'





Report of National Museum, 1 893 — Stejneger Plate 19.

C)





POISONOUS SNAKES OF NORTH AMERICA. 483

Tear.

1864

1865

1866

1867

1868

1869

1870

1871

1872

1873

1874

1875

1876

1877

1878

Premium Number
per 1

of vipers
viper. killed.

Francs.

0.25

0.25

0.25

0.25

0.25

0.25

Tear.

1,934

3,790

4,354

2,678

2,147

2,809

0.25



484 REPORT OF NATIONAL MUSEUM, 1893.

vipers diiriug the period following, unless it might be assumed that

the premium had already effected a diminution of the vipers as early

as 1807, which is, of course, barely jiossible. We would now be pre

pared for a constant decrease in the number of vipers killed yearly

from 1879 on, but on the contrary, in 1880 the figures jump to 15,000,

and with the exception of the years affected by the reduction of the

premium, the number of alleged vipers killed is steadily increasing,

until in 1880 it reaches the astounding number of 67,620!

At what rate must the vipers of Haute-Saone have been multiplying

since 1880! And this is what Prof. Kaufmaun considers a successful

system.

The conclusion seems irresistible that tlie functionaries paying the

bounty have either made false returns and pocketed the money, or else

that they have paid for every snake brought in whether poisonous or not.

The latter sup])osition Avould be the more disastrous one to the county,

because of the enormous number of useful species that must have

perished. One only wonders if a single snake is left in Haute-Saone.

But whichever of the two suppositions is the correct one, this case

corroborates only the experience which has been had everywhere that

bounties, as a rule, are failures where a nice discrimination has to be

made by the premium-paying functionary, and that it very often leads

to fraud both on the side of this otiticial and on that of the bounty

hunter.



LIST OF ILLUSTRATIONS.

PLATES.

Plate 1.—Harlequin Snake, Elaps fulrius. From Baird, Report Mexican
Boundary Survey.

2.—Sonorau Coral Snake, Elaps euryxanthus. From a specimen in the

U. S. National Museum.
3.—Copperhead, Ar/listrodon contortrix. From a cast in the U. S. Na-

tional Museum.
4.—Water Moccasin, Aykiatrodon piscivorus. From a cast in the U. S.

National Museum.
5.—Massasauga, Sistriirus catenatus. From Hoi brook, North American

Herpetology.

6.—Edwards' Massasauga, Sistrurus catenatus Edwardsii. From Baird,

Rejiort Mexican Boundary Survey.
7.—Ground Rattlesnake, Sistrurus miliarius. From a cast in the U. S.

National Museum.
8.—Dog-faced Rattlesnake, Crotalus molossus. I'rom Hallowell, Paci

fie Railroad Report.

9.—Banded Rattlesnake, 6Vo/fl/».s horridua. From a cast in the U. S.

National Museum.
10.—Diamond Rattlesnake, Crotalus adamanteus. From a cast in the

U. S. National Museum.
11.—Texas Rattlesnake, Crotalus atrox. From Baird, Report Mexican

Boundary Survej-.

12.—Prairie Rattlesnake, Crotalus contluentus. From Baird, Pacific

Railroad Report.

13.—Pacific Rattlesnake, Crotalus lucifer. From Baird, Pacific Rail-

road Report.

14.—Tiger Rattlesnake, Crotalus tigris. From Baird, Report Mexican
Boundary Survey.

15.—Horned Rattlesnake, Crotalus cerastes. From Baird, Report Mex-
ican Boundary Survey.

16.—Green Rattlesnake, Crotalus lepidus. P^om a specimen in theU. S.

National Museum.
17.—White Rattlesnake, Crotalus JUtchellTi. From a speein en in the

U. S. National Museum.
18.—Indian Cobra, Naja naia. After figure in Fayrer Thanatophidia of

India.

19.—West Indian " Fer-de-lance," i?o</(roj;s lanceolatus. From a speci-

men in the U. S. National Museum.

TEXT FIGURES.
Page.

Fig. 1.—Diagrammatic lateral view of the head of Trajfoijs. After Niemann. 3.50

2.—Cross-section of the grooved fang of Tragops. After Niemann 350

485



486 REPORT OF NATIONAL MUSEUM, 1893.

Page.

Fig. 3.—Protile view of skull of i??aj>s. After Jau 357

4.—Profile view of skull of LampropeJtis. After Jau 3.37

5.—Color patteru of Flaps. After Jan 357

6.—Color pattern of LampropeUls. After Jan 357

7.—Head of Elapsfnh-lna from above. From Baird 360

8.—Head of Flaps fiilvius from the side. From Baird 360

9.—Side of head of Rattlesnake, showing the pit 364

10.—Piece of surface of ejiidermls lining the pit. From Leydig 365

11.—Skull of Rattlesnake from above. After Jan 366

12.—Skull of Rattlesnake from side 366

13.—Skull of Rattlesnake from below 366

14.—Osteology of poison apparatus of the Rattlesnake. After Mitchell

.

367

15.—Muscles of poison apparatus of Rattlesnake. After Mitchell 367

16.—Diagram of the bones concerned in raising the fang. After Mitchell

.

368

17.—Arrangement of the reserve fangs in Bungarus semifasciatits. illus-

trating the development of the grooved fang into the caualed fang.

After Niemann 368

18.—Poison apparatus of Rattlesnake ; venom gland and muscles. Lateral

view. After Duvernoy 369

19.—Longitudinal section of poison fang oi BcAlirops. After Niemann.. 370

20.—Transverse section of same 370

21.—Diagram illustrating the succession of the fangs. After Mitchell.. 372

22.—Palate of Rattlesnake. After Duvernoy. , 377

23.—Perfect rattle of a large Banded Rattlesnake. Side view. After

Garman 381

24.—Longitudinal section through same 381

25.— Separate segments of a disjointed perfect rattle of a Crotalus. Side

view. After Czermak 381

26.—Tail end of embryo of Massasauga. Side view. After Garman 382

27.—Diagrammatic longitudinal section through same 382

28.—Tail end of one-week-old Massasauga. Side view. After Garman.. 383

29.—Diagrammatic longitudinal section through same 383

30.—Incipient rattle of young Prairie Rattlesnake. Side view. After

Garman 383

31.—Diagrammatic longitudinal section through same 383

32.—Tail end of the Copperhead. Side view. After Garman 392

33.—Under side of tail of Water Moccasin 400

34.—Under side of tail of Water Snake, Xatrix 400

35.—Head of Copperhead from above. After Baird 400

36.—Head of Copperhead from side 400

^7.—Head of Spreading Adder (Heterodon) from above. After Baird 400

38.—Head of Spreading Adder from side 400

39.—Head of Water Snake (Xatrix) from above. After Baird 400

40.—Head of Water Snake from side 400

41.—Head of Aghistrodon contortrix from above. After Baird 403

42.—Head of Aghistrodon contortrix from side 403

43.—Head of Agkistrodon jiiscivorus from above. After Baird 407

44.—Head of Aghistrodon ptiscivorus from side 407

45.—Head of Sistrurus catenatus from the side, showing color pattern . .. 411

46.—Head of Sistrurus miliarius from side, showing color })attern 411

47.—Color pattern of top of head of Sistrurus catenatus 411

48.—Color pattern of top of head of Sistrurus miliarius 411

49.—Head of Sistrtirus catenatus from above. After Baird 412



LIST OF ILLUSTRATIONS. 487

Page.

Fig. 50.—Head of Sisirurus catinafus from side 412

51.—Dorsal color ])atteru of Crotalus inoloisfnis 422

52.—Dorsal color pattern of Crotalus horridus 422

53.—Dorsal color pattern of Crotalus coiijlueutus 422

54.—Dorsal color pattern of Crotalus lepidus 422

55.—Head of Crotalus from side 4-23

56.—Head of Crotalus from front 423

57.—Head of Crotalus Mitchellii from front 423

58.—Color pattern of side of head of Crotalus adainantcus 424

59.—Color jiattern of side of head of Crotalus conjliicntus 424

60.—Color pattern of side of head of Crotalus lucifer 424

61.—Diagram of low rostral 424

62.—Head of Crotalus lepidus from side 424

63.—Diagram of high rostral 424

64.—Head of Crotalus horridus from above. After Baird 428

65.—Head of Crotalus horridus from side 428

66.—Head of Crotalus cerastes from above. U. S. Nat. Mus., No. 482 451

67.—sHead of Crotalus cerastes from side 451

68.—Head of Crotalus lepidus from side. U. S. Nat. Mus., No. 21057 453

69.—Head of Crotalus Mitchellii from above. U. S.Nat. Mus.. No. 12625.. 4.55

70.—Head of Crotalus Mitchellii from side 455





CHINESE GAMES WITH DICE AND DOMINOES.

STEWART CUI.IX,
Director of the Museum of Archceoloffij aud Pala'ontoloqy,

University of Fe7insylvaiiia.

489





CHINESE GAMES WITH DICE AND DOMINOES.

By Stewart Culin.

" The earth hath V)ubhles, as the water has, and these are of them."

This paper,* of which a preliminary study was printed in 1889,t is the
first of a series on Chinese games, to be continued by similar accounts
of playing cards and chess. It has been considerably extended, through
recent studies in connection especially with the collection gathered by
the author in the Anthropological Building in Chicago, and that in the

National Museum. |

The games described are chiefly those of the Chinese laborers in

America, a limitation found as acceptable as it is necessary, since even
among these people, who all came from a comparatively small area, there

exist variations in the methods of gambling, as well as in the termi-

nology of their games. The latter is made up largely of slang and col-

loquial words and presents many difficulties. The gamblers are usually

men of the most ignorant class, and those most familiar with the games
are often the least able to furnish correct Chinese transcriptions of the

terms employed in them, so that the task of interpretation would have
been extremely difficult but for the assistance received from Chinese

and Japanese scholars.§

' This paper lias been prt-pared at the request of the authorities of the U. S. National

Museum, to illustrate a portion of its extensive collection of games.

t Chinese Games -with Dice.
|
By Stewart Culin.—Read before The Oriental Club

of Philadelphia. | March 14, 1889.
|
Philadelphia.

| 1889. 8^. pp. 1-21.

tThis collection, though the author modestly refrains from mentioning the fact,

owes much of its completeness to Mr. Culin's own generous contributions.

G. Bkowx Goode.

§ The Chinese words printed in italics are transliterated according to Dr. Williams'

"Tonic Dictionary of the Chinese Language in the Cauton Dialect," Canton, 1856.

Dr. Hepburn's Japanese-English Dictionary has been followed for Japanese, and the
Korean words, in the absence of any native standard of orthogra])hy, and for the

purpose of convenient reference, have been made to accord with that admirable work,
the Dictionnaire Coreen-Fran^aia, Yokohama, 1880.
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Fig. 1.

CHINESE DICE.

GAMES WITH DICE.

Chinese dice* are small cubes of bone marked on each side with

incised spots from 1 to (5 in number, (fig-. 1) which are arranged in the

same manner as the S])ots on modern European dice, as well as those of

Greece and Eomeof classical antiquity;! the " six" and "one," "five"

and "two," and "four" and "three" being on opposite sides.

The "four" and "one" spots on Chinese dice are painted red, and the

"six," "five," "three,"

and "two" are painted

black. The "one" is

always much larger and
more deeply incised than

the other spots, possibly

to compensate for its

op])osite, the " six."

The origin of the cus-

tom of painting the
"fours" red is accounted for, according to the Wa Kan san sai dzu e,|

by the following story:

An emperor of the Ming dynasty (A. D. 1368-1643) played at suqorokn with his

queen. He was ahnost defeated by her, but had one way of winning through the

dice turning "fours." He cried and threw the dice, and they came as he desired,

whereupon he was exceedingly glad, and ordered that the "fours" thereafter be

painted red, in remembrance of his winning.

A similar story was related to me as a cominon tradition among the

Cantonese, by an intelligent Chinese, who gave the emperor's name as

Ld Ling Wong^\ who reigned under the title of Chung Tsung (A. D.

* The common name for dice among the Cantonese is shik tsz', composed of shilc,

"colors," and tsz\ " seed," " dice."

In Medhurst's English and Chinese Dictionary, Shanghai, 1847, three other names
for dice are given: t 'an tsz' composed of t' au, written with a character compounded
of the radicals, kivat, "bone," and shii, "a weapon," "to strike," and the auxiliary

tsz'; sJietuig Ink, "double sixes," from what is regarded as the highest throw with 2

dice, and htk ch'ik, literally "six carnation." The last name may be considered as

a compound of the terms for the most important throws: "six" and carnation or

red; the "four," to which, as will be seen, an especial signiticance is attached, as

well as the "one," the lowest throw with a die, being painted red. In Japanese dice

are called sai, a word written with a Chinese character, ts'oi, "variegated," "lucky."

t About the only dotted cubical dice which depart from this arrangement are those

of the ancient Etruscans, which are regarded as having the "one" and the "three,"

"two" and "four," and "five" and "six" opposite, a system which does not appear,

according to the writer's observation, to have been constant.

t "Japanese Chinese Three Powers' (Heaven, Earth, Man) picture collection."

Osaka, 1714; vol. 17, fol. 4.

^ Whence a vulgar name for dice among the Cantonese, hot lb, composed of hot,

"to call out loud," and lb, for Lb Ling Wong.
Modern Indian dice are usually marked with black and red spots. In the Mahab-

harata (iv, 1, 25) reference is made to "dice, dotted black and red." (Prof. E. W.
Hopkins, J. A. O. S., vol. 13, p. 123.)
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684, 701-710). Mr. Herbert A. Giles* tells me that this story is men-

tioned by a Chinese author, but I am inclined to regard the account as

fanciful, and think that it is probable that the color of the '' fours"

was derived, with the dice themselves, from India.

Several sizes of dice are used by the Chinese, varying from a cube

01 two-tenths to one of seven-tenths of an inch. Difterent sizes are

employed in different games, according to custom.

Dice are usually thrown by hand into a porcelain bowl, the jdayers

throwing around in turn from right to left, and accompanying their

efforts with cries of lot! "come !"

The Chinese laborers in the United States play several games with

dice, but they are not a popular mode of gambling, and are generally

neglected for fan fan, and Chinese dominoes.

sz' 'ng luk.

The best known of these games is called sz^ ''ng lul\ " four, five, six,"

commonly contracted to sing lul; and is played with 3 dice of the

largest size. The throws in it in the order of their rank are: ''Tliree

alike from three "sixes " down, called teatA " Four, five, six," called

sing Jul- or chiin fd.^ Two alike, the odd die countingfrom " six " down
to ace, the last throw being called yaf fat, "ace negative." One,

two, three, called mo lung, "dancing dragon," or she tsai, "little

snake."

The first player is determined, on throwing around, to be the one
who throws the highest number of red spots. The other players lay

their wagers, usually in sums di\asibleby3, before them. The first player

throws until he makes one of the above mentioned casts. If he throws
sing litJc ("four, five, six"); 3 alike; or 2 alike, "six" high, each of the

players at once pay him the full amount of their stakes; but if he
throws mo lung or yat fat, he pays them the full amount of their

stakes. If he throws 2 alike, "five," "four," "three," or "two" high,

the next player on his left throws. If the latter makes a higher

cast, the first player must pay him, but if a lower cast, he must pay
the first player. The amounts thus paid are usually proportionate

to the difference between the throws with the odd die. If it is 4
or 3, the full amount; if 2, two-thirds, or if 1, one-third of the stakes

must be paid.

The third player throws in the same way, and the game is continued

until the first player is out-thrown.

* Chinese dice are the exact counterpart of our own except that the ace and four
are colored red; the ace because the combination of black and white would be
unlucky and the "four" because this number once turned up in response to the call

of an Emperor of the T'ang dynasty, who particularly wanted a "four" to win him
the jiarfie. (Strange stories from a Chinese Studio, Vol, ii, p. 145.)

t Wai means "to inclose," and is a term that is also employed in Chinese games of

chess and cards.

t Literally, "strung flowers."
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KON MIN YEUNG.

Kon min yeung, " pursuing sheep," is played with 6 dice of the larg-

est size. It is a game played for small stakes, usually for something

to eat, and is seldom resorted to by professional gamblers.

In it the player throws until he gets 3 alike, when the sum of the

spots on the other dice is counted.

The throws in the order of their rank are: Six " sixes," called tdi

min yeung, " large sheep." Six " fives," " fours," '• threes," " twos," or

"ones," called min yeung Jcung, ^^ yauis.^^ Three alike and "six, six,

five," called wm y<?MM5' M(/, "ewes." Three alike and the other throws

than the above. These are designated by the number representing the

sum of the throws with the 3 odd dice.

The throws, tdi min yeung and min yeung Jcung, take all the stakes.

If min yeung nd, or any other cast of 3 alike, is made, the next player

throws until he gets 3 alike, when he pays if his throw is lower, or is

paid if it is higher, as in sing luk.

The throw of 3 "fours" is called ivong i^ang fui, concerning the

origin of which name the following story is related

:

A boy ami girl were betrothed by their parents. The girl's father died, and the

family having been reduced to poverty, her brother sold the girl to become a prosti-

tute. This she resented, and anxious to lind her betrothed, whose face she well

remembeied, she caused it to be advertised that she would yield herself to the man
who could throw 3 '' fours" with the dice. Many, attracted by her beauty, tried and
failed, until her husband, Wong p'ang-fiii, Avho had obtained the rank of kdi iin, or

senior wrangler at the provincial examination, presented himself. For him she sub-

stituted loaded dice, with which he threw 3 "fours," whereupon she disclosed her-

self, and they were happily united.

chIk t'in KAU.

ChdTi fin I'liu, "throwing heaven and nine," is played with 2 dice. In

this game the 21 throws that can be made with 2 dice receive different

names, and are divided into two series, or suits, called man, "civil,"

and mo, "military."

The 11 mail throws, in the order of their rank, are figured on the

right of Plate i. They are:

" Double six," called fin, "heaven."

"Double one," called ti, "earth."
" Double four," called yan, "man."
" One, three " called tvo,* " harmony."
" Double five," called miii, "plum (dower)." t

*Thi8 throw is called by some ngo, a " goose," a name, like those of the throws
that follow it in this series, evidently derived from a fancied resemblance of the
spots on the dice.

tThe 5 spot is also called by the name of mitme or " plum (flower)," in Japan. In
Korea the same name, mai-hoa, "plum flower," is given to the sequence " five, one;"
"five, two;" "five, three;" "five, four;" "five, five;" "five, six " in the game of
Ho-hpai, with dominoes.
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"Double three," called ch^e'uny sdm, '" long threes."

"Double two," called j;a'» tang, "bench."
" Five, six," called /«' fan, '' tiger's head."

" Four, six," called htuig fan shap, " red head ten."

" One, six," called kb ke'uk ts'at, " long leg seveu."

" One, five," called hung ch'ui luk, "red mallet six."

The 10 mo throws in the order of their rank are figured on the left

of Plate I. They are:

" Five, four," and " six, three," called kau, " nines."

" Five, three," and " six, two," called pat, ' eights."

•' Five, two," and "four, three," called ts'at, " sevens."

" Four, two," called luk, " six."

"Three, two," and "four, one," called 'ng, " fives."

"One, two," called sdm, " three," or srfw kai, "three final."

The first player determined, the other players lay their wagers on

the table. The first player then throws and his cast determines the

suit, whether wmw or mo, for that round, i^o other throws count and

1 ^ I

• • 1^1 •
• •
• • • •! • •

• • • • • •
Fig. 2.

PAT CHA BOARD: CHINA.

the players throw again, if necessary, until they make a cast of the

suit led. If the first player throws the highest pair of either series,

that is the " double six " of the man, or one of the '' nines '' of the mo,

each player at once pays him, but if he leads the lowest of either suit,

tliat is, the "five, oue,"or '^ one, two," he pays them the amount of

their stakes.

If he throws any other pair than the highest or lowest of either suit

the second player throws, and is paid his stakes, if he throws higher,

by the first player, or pays him if he throws lower. The game is con-

tinued until the first player is outthiown. when he is succeeded by the

second player, and the others lay their wagers as before.

PAT CHA.

Pelt chd, " grasping eight," is played with 8 dice, preferably of the

smallest size. In this game the banker is provided with a diagram
(fig. 2) numbered or dotted, lilie the G faces of a die, upon which the
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Fig. 3.

CHINESE TEETOTUM.

(From specimen in the
museum of the University
of Pennsylvania.

)

players place their stakes. It bears the iegeud ^jat fung, " unlike,"

which expresses the desire of the banker as to the manner in which

the dice sliall fall. A player throws 8 dice. If at least 3 fall like the

number bet on, the gamekeeper pays him 8 times, or if G or more are

like the number bet on, 16 times the amount of his

stakes. In any other event, the player loses. A
similarly marked tablet is used in playing with the

chh' me, or teetotum (fig, 3). This implement is made
with G dotted sides. The players lay their stakes

upon the numbers on the tablet, and wia 4 times

the amount of their stakes if the one played on turns

uppermost, or lose, if another number comes up.

The ch^e me is said to have its sides decorated

sometimes with pictures of fish and animals instead

of numbers or spots, and the diagram, which is

called the c/i'J me p^di, or the • "tablet for the

teetotum," is then similarly inscribed (flg. 3).*

CHONG UN CH'AU.

CJiong ihi cWaii is a game played with tallies, ch'au, the highest of

which is called ehong iin, the name given the 02)timi(s at the examina-

tions for the degree of Hanliu, whence I have styled it "The Game of

the Chief of the Literati." (pi. 3.) Two or more persons may play, using

6 dice and 63 bamboo tallies. The latter receive the following names:

First. One piece about G inches in length, called chong iin, the tirst

of the Hanlin doctors. This counts as 32.

Second, Two shorter pieces called j^omj ngdn, second of the Hanlin,

f dm fa, third of the Hanlin. Each count as 16.

Third. Four shorter pieces called ui iin, the First of the tsun sz\ or

literary graduates of the third degree. Each count as 8.

Fourth. Eight shorter pieces called tsun zs\ literary graduates of the

third degree. Each count as 4.

*A similar game from Mauila, Philippiue Islamls, in the United States National

Museum (Plate 2), consists of a cardboard with 6 equal divisious, with numbers,

represented by disks of colored paper, from 1 to 6; a hexagon-shaped top with num-

bers from 1 to 6, and a saucer in which to spin it. It is described by the collector,

Hon. Alex. R. Webb, United States Consul, under the name of prinola, as a popular

game in the market places with the native women. " Bets are placed on the spots on

the board, the top is spun rapidly in the saucer, and the winners are paid double the

amount of their bets. Only one number can win, of course the one corresponding

to that which turns up when the top stops turning, and the chances are therefore

quite largely in favor of the dealer." The name is evidently the Portuguese pirinola,

but the game is probably of Chinese or Indian origin. In India a 6-sided teetotum,

chuK-ree, identical with the Chinese, is used, and is turned like a top on a wooden or

china plate. " The stakes are placed on a board with 6 partitions, and the game is

decided on the settling of the die with a particular number uppermost. The play

of this game is allowed only during the Diwali festival, when gambling is sanc-

tioned as a religious observance," (Ms, catalogue of Indian games and toys pro-

cured for the Chicago exhibition. Provincial Museum, Lucknow, India.)



Report of National Museum, 1893— Culin, Plate 2.

<





Report of National Museum, 1893—Culm. Plate 3.

Tallies for "Chong un chau."
Cat. No. \mm. U. S. N. M. KwangtuiifT, China.
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Fifth. Sixteen shorter pieces called Jcil yan, graduates of the second

degree. Each count as 2.

Sixth. Thirty-two shorter pieces called sau ts^oi, graduates of the

first degree. Each count as 1.

The first, second, and third classes bear rude jDictures and names,

but the others are usually distinguished only by their size.

Two or more persons can play. The players throw in turn from right

to left, and after throwing each draws the tallies he is entitled to

according to the appended table. If the tally called for by a throw

has been drawn, its value maybe made up from the remaining ones;

but the winner of the chong iln must surrender it without compensation
if another player makes a higher throw than that by which he won it.

The one who counts highest becomes the winner.

The game is said to be played by women and children, and is not

played b}' the Chinese laborers in the eastern United States, although

they are generally acquainted with it.

A set of implements for this game from Johore in the collection of

His Highness the Sultan at the Columbian Exposition was similar

to that above described, and was evidently of Chinese Avorkmanship.
It was catalogued under the name chong tcan chiani {chong iin ch^au),

the tallies being called huah-buah bertulis.

The throws in chong iln ch^au, in the order of their rank, are:

6 "fours." 6 "fives." 6 "twos."

6 "sixes." 6 "threes." 6 "ones."

These throws are called ts'un shik, and take all the tallies:

5 "fours" ami 1 "six," or 1 "five," or 1 "three," or 1 "two," or 1 "one."
.5 "sixes" and 1 "four," or 1 "five," or 1 "three," or 1 "two," or 1 "one."
5 "fives" and 1 "four," or 1 "six," or 1 "three," or 1 "two," or 1 "one."
5 "threes" and 1 "four," or 1 "six," or 1 "five," or 1 "two," or 1 "one."
5 "twos" and 1 "four," or 1 "six," or 1 "five," or 1 "three," or 1 "one."
5 "ones" and 1 "four," or 1 "six," or 1 "five," or 1 "three," or 1 "two."
4 "fours" and 1 "three" and 1 "one."

4 "fours" and 1 "twos."

4 "sixes" and 1 "four" and 1 "two."
4 "sixes" and 1 "five" and 1 "one."

4 "sixes" and 2 "threes."

4 "fives" and 1 "four" and 1 "one."

4 "fives" and 1 "three" and 1 "two."
4 "threes" and 1 "two" and 1 "one."
4 "twos" and 2 "ones."

4 "fours" and 2 "sixes."

4 "fours" and 1 "six" and 1 "five."

4 "fours" and 2 "fives."

4 "fours" and 1 " six" and 1 "three," or 1 "six" and 1 "two."
4 "fours" and 1 "five" and 1 "three," or 1 "six" and 1 "two."
4 " fours " and 1 " five" and 1 " two," or 1 " five " and I " one."

4 "fours" and 2 "threes," or 1 "three" and 1 "two."
4 "fours " and 1 " two " and 1 " one," or 2 "ones."

Each of the above throws counts as thirty-two, and takes the chong un.

H. Mis. 184, pt. 2 32
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2 "fours," 2 "tiveS;"' and 2 " sixes."'

2 "ones," 2 "twos," aud 2 "threes."

3 "fours" and 3 " sixes," or " fives," or " threes," or " twos," or " ones."

3 " sixes" and 3 "fives," or "threes," or "twos," or " ones."

3 "fives" and 3 "threes," or "twos," or "ones."

3 "threes" and 3 "twos" or "ones."

A sequence from "one " to " six."

Each count as 10, and takes either tbe j)ong ngnn or film fa. Three

"fours" with any combination except those mentioned count as 8, and

take one of the ili iin. Four " sixes," 4 " fives," 4 " threes," 4 " twos,"

or 4 "ones," with any combination of 2 dice except those ah-eady men-

tioned count as 4, and take one of the tsim sz\ Two " fours" count as

2 and take one of the l:ii yan. One "four" counts as 1, and takes one

of til e .vr(7( f.s'oi.

flflflOQQOQ
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CHINESE BACKGAMMON.

( From De Lmlis Orienlalibus. 1694, )

The Chinese game similar to backgammon, which that accomplished

scholar, Dr. Thomas Hyde, described in his work on Oriental games

under the name of Chinensium Nerdiludium (
The Nerd Game of the

Chinese) * is not played by the Chinese laborers in America, nor do

any I have met appear to be acquainted with it (fig. 4.)

According to Dr. Hyde, it is called by Chinese goan Ki, which he

translates as erectns ludus, or erectorum Indus, but which might be

rendered as " the bottle game " or " bottle chess" go<ni {tsnn), meaning

a vase or bottle, aud Ki (A:'r) being a generic name for games played

with men as chess.

This game is played with dice and small upright pillars, from which the name is

derived. The board is divided into eight equal parts by transverse lines, and the

pieces, which are from 2 to 3 inches high and number IG on each side, are arranged

upon it when the playing commences, as seen in the figure.

The pieces are moved line by line, according to the throws with the dice, from the

places on the left to the eighth place on the right, and from thence ascending'to the

*De Ludis Orientalibus. Oxford, 1694, p. 65.
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opposite side and back to the starting jilace, the player who first gets all his pieces

there winning the game.

Two dice are thrown, and the pieces are moved to the places which the nnmlter of

the throws directs. One may move whatever piece or pieces one chooses, according

to the number, either pieces which have been moved before or those which have not

yet been moved. If, instead of upright pieces, one plays with small flat discs, which
is also permitted, they may be placed side by side or piled on top of each other, as

seems most convenient.

A throw of 2 "ones" causes a piece to be set aside and delivered uji as lost, or, if

the game is played for money, it loses the player the tenth part of his stakes. Who-
ever throws "twos ' or " threes " begins moving to the second or third lines, and so

on. If doublets are thrown, one may move to the place corresponding to the half

uximber of such doublets; and this maybe done by moving 1 piece once to such

half number, or 2 pieces at the same time to the place corresponding with such whole
number, for in this case either 1 or 2 pieces together may be moved. If " five " and
"six," which make 11, are thrown, one may move 1 piece to the fifth place and
another to the eleventh, or else move 2 pieces at the same time to the tenth line

or place, and then 1 of them to the next line, which is the eleventii. And thus

with resi>ect to other throws : If single (as " two " and " four "), for the single num-
bers move as many places, but if joined (as "five" and "six"), then otherwise, as

already stated.

The game of backgammon, played upon a board of 24 stations simi-

lar to the boards in common use in Spain at the present day, exists

along the entire eastern coast of Asia, from Korea to the Malay Penin-

sula.

SSANG-RYOUK.

In Korea the game of backgammon is known as ssang-ryouk (Ohi^lese

slu'umj Jul), doable sixes. It is played with wooden pins or men
(fig. 5), called mal (Chinese md), '' horses," upon a hollowed board, «san^-

ryouk-lipan* according to the throws with two dice.

The throws receive the following names:

1-1, syo-syo (Chinese siu siii), " smallest."

1-2, tjoui-hko (Chinese shii pi), "rat nose. '

1-3, syo sdm (Chinese sUl sdm), " small and three."

1-4, putk 8(i (Chinese jja'/t sz'), " white and four."

1-5, |jfliA; i (Chinese pdk 'ng), " white and five."

1-6, pdik ryoiik (Chinese j>a'A; luk), "white aiul six."

2-2, tjoun-a (Chinese tsun a), "superior two."

* Hpan, the ^ord used for "board " in ssana-ryouk, as well as Korean chessand other

Korean games, is written with the Chinese character meaning "an order," "rank,"
which the Cantonese call kuk. The men are about 31 inches in height. I^ifteen are

employed on each side, one set being painted red and the other left the natural color

of the wood. They are usually made of boxwood, but some softer wood is emjjloyed

for the cheaper sets.

Dice are called in Korean //]/0M-.9rt-« (Chinese c/u* sftrf, " vermillion," d f ), and are

identical in every respect with those of China. The only other Korean games with
dice than ssang-ryouk with which I am acquainted areas follows: One which my
informant tells me has no particular name, but which might be calledtjyou-sa-d-nol-ki

Three or four boys sit around, and one puts a peanut or pine nut on the floor and the

die is thrown, the nut going to the one throwing the highest. The other, consists

in the substitution of a cubical die for the four staves used in the prevailing Korean
game of nymit-nol-ki.
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2-3, a 8am (Chinese a sdm), "two und three."

2-4, a sd (Chiuese li sz'), "two and four."

2-5, loan-a (Chinese kiin a), " sovereign two."

2-6, a rijouk (Chinese a Ink), "two and six."

3-3, tjyang-sam (Chinese cV4img sdm), " long three."

3-4, sam sd (Chinese sdm sz'), "three and i'oiir."

3-5, sam o (Chinese sdm '«</), " three and five."

3-6, sam ryouk (Chinese sdm luk), " three and six."

4-4, ijoun-hong (Chinese tsun hung), "superior red."

4-5, sd (Chiuese sz' 'ng), "four and five."

4-6, sd rijouk (Chinese s^' luk), "four and six."

5-5, tjoun-o (Chinese tsun 'ng), "superior five."

.5-6, rifoiik (Chinese 'ng luk), "five and six."

6-6, tjoun-riionlx (Cliinese i-iiin Ink) "superior six."

KOREAN PIECE FOli

BACKGAMMON.
SSANGRYOfK (BACKGAMMON) BOARD; KOREA.

A diagram of the board, net as at the coimneucement of the game,

is shown in tig. C.

The board lias mortised sides, which extend abont 2 inches above the

surface. The divisions on either side, called jja^ (Chinese f in, "helds"),

are simply outlined in black. The larger ones in the middle are not

counted in moving, and are used to throw the dice in. The first player

is determined by the highest throw with 1 die. The pieces are moved

around according to the throws, as in the English game of backgam-

mon; but it is customary to move 2 pieces when doublets are thrown,

and doublets do not entitle the player to another throw, nor to any

additional count than if the dice were dissimilar.

A player may take an opponent's piece, which must be again entered,

as in the English game. This is called tjap-ta,'^ to catch." When a

player gets all his men around into his home place he bears them off

according to his subsequent throws. •
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In Siain the game of backgammon is known as salca, and is played

upon a board, represented in tig. 7, with 2 dice.* Sixteen discs of ivory,

Fiff. 7.

SAKA (liACKGAMMON) BOABD: SIA5I.

like draftsmen, are used on each side, one set being white and the

other, red. The small compartments on either side of the board are

Fig. 8.

KRABOK: CYLINDER FBOM WHICH DICK AKE THROWN.

(Siamese Backgammon.)

said to be intended for cowries (/>/«), which are used as counters. The

pieces are entered, according to the throws, in the right hand side of

the board opposite the player, aiid are

moved around, as in our game, to the

side directly opposite, where they are

thrown off. A player does not take

his opponent's pieces. The dice are not

thrown directly with the hand, but are

loaded into a tube {Iraholc) of ivory,

about 3 inches in length (tig. 8), called

l-rahok saM, and shot obliquely through

another cylinder of ivory, 2^ inches high

(tig. 9), called by the same name, placed

upon the board. These implements

correspond with the Roman fritiUus

or dicebox, and the pyrgus, the latter

being defiued as ''a little wooden tower

on the side of a gaming board, hollow.

and having steps inside, through wiiich the dice were thrown upon

the board.

t

Fig. 9.

CYLINDER INTO WHICH DICE ARE
THROWN.

* Dice are called in Siamese lok hat. They are ideutical with those of China.

t Andrews's Latin-Englisb Lcxieou.
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TAEAL.

A backgammou board from Joliore, exhibited by His Highness the

Sultau iu the collection of games at the Columbian Exposition under
the name of tabal., is represented in fig. 10. It is played with 2 dice,

cladu, those exhibited being marked in black and red, like those of

Fig. 10.

TABAL (BACKGAMMON) BOARD: JOHORE, MALAY PENINSULA.

(Fnim sperimen in the Museum of the University oi Pennsylvania.'

China. The name of the game, tabal, is doubtless from the I'ortuguese

tabola or Spanish tabla, and datht from the Portuguese or Spanish dodo,

'•a die."

SUGOROKU.

The game described by r>r. Hyde agrees in some respects witli the

Japanese game of sugorol-u, as illustrated in native encyclopedias.

In tig. 11, rei)roduced from the Kum mo dzu e iais ei* the board is

Fij;. 11.

SUGOROKU BOARD: JAPAN.

represented as being divided into VI parts by longitudinal lines, wliich

are broken in the middle by an open space similar to the ho Mi, or

"dividing river," of the Chinese chessboard. According to the same
work the 12 compartments, called in Japanese me, or "eyes," symbolize

tlie 12 months, and the black and white stones, with which the game is

played, day and night.

* "Very Complete Collection of Pictures to Teach tlie Uueulightened." Kiyoto,

1789, vol. 4, part 8, tol. 5.
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The moves are made according to the throws of the dice, the name
being derived from that of the highest throw, suf/oroJcu (Chinese, s/imwp

luJc), or '-double sixes."*

tSugorolcu appears to be of great antiquity in Japan. The Wa Kan
sdn sat states that it is recorded in the Japanese Annals that sugoroku

was forbidden in the time of Jito Tenno (A, D. G87-C02), and that it is

probable that it was played in Japan before the game of <7ot was brought

to that country. The same encyclopedia, in the careful manner usual

in such works, makes a number of citations from Chinese authors with

reference to the origin of the game. It says it is recorded in the Suh
sz' ch'it that Ts'ao Chih§ of Wei invented svgoroliu^ and used 2 dice

for it, but at the end of the Tang dynasty (A. D. 618-013), the number
of dice was increased to 6.

It is written in the Wii tsah tsu that sugorolu is a game that was
originally played in Hu (Japanese, Ko), the country of the Tartars. It

relates that the King of Hu had a brother who was put to deatli for a

crime. While in prison he made the game of sugoroku and sent it to

his father, writing with it a few words in order to make known how men
are' oppressed by others when they are single and weak.

The Ngau lui yau states that sugoraku came Irom the T'ien Chuh,

''India.''

The name of stigorolu is applied at the jiresent day in Japan to

various games played upon boards or diagrams, in which the moves
are made by throwing dice.|| Of these there are many kinds, among

* Sugoroku is also called rokiisai, as will be seen from the names appended to fig. 11.

t Chess, by whicli tlie game of 360 men, half black and half white, called by the

Chinese tvai k'i is meant.

JIamnnable to identify either this or the two following works quoted in the

Wa Kan san sai.

^ Ts'ao Chih (A. D. 192-232) was the third son of the great usurper, Ts'au Ts'au,

who overthrew the Han dynasty. He was distinguished by precocious talent and
poetical genius, and devoted himself wholly to literary diversions*. (The Chinese

Reader's Manual, No. 759.)

II The name is also applied to at least one simple dice game in which no board or

diagram is used. Mr. Kajiwara informs me tliat in the Province of Aomori, a com-
mon game with 2 dice is called ichi-san suyoroku; so called from the name of the

highest throw, ielii san, "one, three."

Japanese dice at the present day usually have their 6 faces marked with black

dots. Those used by gamblers are said to be larger than the kind employed in

popular amusements. The dice games are said to vary in dift'erent parts of the

Empire. Japanese sailors in New York City play a game with 2 dice called cM han,

" even and odd." They throw 2 dice under a cup. The even throws are called cho

and the odd han. The players, two or more in number, bet on the even or odd by
calling out and laying their wagers before them while the cup remains inverted over

the dice. They use foreign playing cards cut lengthwise in strips and tied in bundles

of 10 as counters, instead of money ; a custom that they say has its origin in the use

of the narrow Japanese playing cards, or bamboo tallies at home for this purpose.

The same game, under the same name, called by the Chinese dieumj pun, is known
to the Cantonese laborers in the United States as a common game in China.
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whicli the most popular is called <io chiuj or " trave]iii_j>" sngorol-n. It

is played upon a large sheet of paper, ou which are represented the

various stopping- places upon a journey; as, for example, the 53 post

stations between Tokio and Kiyoto, and resembles the games of " snake"

and "steeplechase," familiar to

English and American children.*

Such games are much played by
the Japanese at the season of the

the Xew Year, when new ones are

usually published. In 18S9, Japa-

nese newspapers reported that two

new games oi sugoroku found much
favor in Tokio.

Fig. 12.

The same general name would
JAPANESE CHILDREN PI-AYING SUGOROKD. *

be given by the Japanese to the

following Chinese game, which I have occasionally seen played by

the clerks in Chinese stores in our cities.

SHINCI KUN t'o.

Shing kun fo, the "table of the promotion of the officials," is the

celebrated game which is best known through Dr. Hyde's account as

''the game of the promotion of Mandarins,'''

t

It is played by two or more persons upon a large paper diagram, on

which are printed the titles of the different officials and dignitaries of

the Chinese Government. The movements are made by throwing dice,

and the players, whose positions upon the diagram are indicated by

notched or colored splints, are advanced or set back, according to

their throws.

f

The following story was related to me concerning the invention of

the game

:

* A paper diagram for a game of sugoroku is entitled, according to the characters

on the sheet, Hokkaido shin do ichi ran sufioroku. or "A glance at the Hokkaido new
road sugoroku." This game was published in 1873 ou the occasion of the opening of

a new road tlirough the sontheru part of the island of Yesso, from Hakodate to Sap-

poro, the capital.

The diagram consists of an impression in colors, 32^ by 20 inches, and is divided

into 38 parts, exclusive of the goal and starting place. These contain pictures of

the scenery at the diffiereut stations ou the road, each division liaving a taljlet beside

it ou which the name of the place is written, with the distance to the next stopping

place. The game is played with 1 die, the players throwing in turn, and advanc-
ing from the lower right-hand corner to the goal at the center. Each spot of the
throw counts as one station on the diagram. If a player's move leaves him upon a
division having the character tomare, " stop over," he loses his next throw. When
a player near the goal makes a higher throw than is just necessary to take him to

the central space, he is set back; if he. has an excess of 1, to the fifth place from the
goal; 2, to the fourth place, and so ou.

tDeLudis Orientalibus, p. 70,

t A similar but much simpler game, with the titles of .Ia])anese instead of Chinese
officials, is played in .Tapan under the name of kiiwanroku.
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The Emperor Kienliing (A. D. 1736-1796) was in the habit of walking at nightfall

among the houses occupied by the candidates for the degree of Hanlin, who came

up to Peking for the triennial examination; and hearing, night after night, the song

of the dice issuing from one of them, he sum-

moned the oftender before him to exjilam his

conduct. In excuse, fearing jiunishment, he

told the Emiieror that he had constructed a

chart, on which were written the names of all

the official positions in the Government, and that

he and his friends threw dice, and according to

their throws traversed the board, and were thus

impressed with a knowledge of the various

ranks and steps leading to official advancement.

The Emperor commanded him to bring the chart

for his inspection. That night the unfortunate

graduate, whose excuse was a taction created at

the moment, sat until daybreak, pencil in hand,

and made a cliart according to his story, which

he carried to the Emperor. That august prince

professed to be much pleased with the diligence

of the scholar who improved his mind, even

while amusing himself, and dismissed him with

many commendations.

This familiar sounding story can not

be accepted without question, especially

since it will be seen that Dr. Hyde jiub-

lished his account many years before the

period mentioned; but my informant, a

clerk in a Chinese shop in Philadelphia,

may not have stated the date correctly.

The paper charts for the game may be

purchased at the Chinese stores in New
York and San Francisco. The names of

the different offices are arranged upon

them in rectangular divisions, alongside

of each of which is a tablet with the

name of the board or class under which

those within it are included. They
ascend from the lowest to the highest

in successive stages, arranged in order

around the chart from right to left, and
from the outer division, which is devoted

to provincial officials, to the innermost,

which has the titles of the members of

the metropolitan administration. The
center is occupied with rules for play-

ing. Four dice are thrown in turn by each player, instead of G, as

formerly recorded by Dr. Hyde. Entrance is obtained by making a

cast, either of 4 alike, by which the player is at once advanced to an

''hereditary rank;" of ''three, four, five, six," called cWihifd; of 3 alike

Fig. 13.

FIRST PLACES FOR ENTERING IN THE GAME
OF "PROMOTION OF MANDARINS."

(From ne Ludia Orientalihus, 1691.

)
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or 2 alike. All of these tlirows, in descending' order, enable the player

to enter one of the positions from \vhi(;h advancement may be obtained.

Subsequent promotion depends upon the tlirows, doublets enabling the

]>]ayer to move once; .'? alike, twice; and 4 alike, 3 times. "Double fours"

count highest, "double sixes" next, and so on down to "ones," through

which the'player is set back. The appropriate move for eacli throw is

indicated in small characters beneath each of the titles on tlie chart.

A curious contrast is presented between the little sheet reproduced

by Dr. Hyde (fig. 13), upon which only the principal officials of the

Ming dynasty are represented, and that now current, whereon may be

seen the innumerable ramifications of the Chinese "civil service" under

the present Tartar domination.

The charts such as I have seen used in the United States are printed

in Canton, and bear an impression about 23 inches square. They
are divided into 63 compartments, exclusive of the central one and

the place for entering at the lower right-hand corner. The latter

contains the names of 13 different starting places from ymi shany, or

"honorary licentiate," down to fund *'/'f"'i/, or "student," between

which are included the positions of fin man shawj, " astrologer," and
i shang, "physician." These are entered at the commencement of the

game by the throws of " three, four, five, six," 3 " fours," 3 " sixes," 3

" fives," 3 "threes," 3 "twos," and 3 "ones;" and then in the same
manner double "fours," and so on down to double "ones."

The 03 compartments, representing as many classes of officials or

degrees of rank, comprise 397 separate titles, of which the highest, and

the highest goal of the game, is that of man fa tin tdi hok sz\ or " grand

secretary." This, however, under favorable conditions, can only be

reached by a player who starts from a favorable point, advancement
in the game being regulated by rules similar to those which actually

regulate promotion under the Government. Thus a player whose
fortune it is to enter as a physician or astrologer can only obtain pro-

motion in the line of his service, and nuist be content with a minor
goal, as he is ineligible to the high civil office of "grand secretary."

The dice are thrown into a bowl placed in the center of the sheet,

the players throwing in turn, and each continuing to throw until he

has made a cast of doublets or higher. It is noticeable that " fours,"

as in Dr. Hyde's account, constitute the highest throw. A pair of

"fours," according to the rules, is to be reckoned as talc, " virtue," and
leads to a higher place than those of other numbers. "Sixes" are

next highest, and are to be reckoned as tv'oi, "genius;" and in the

same manner, in descending degree, "fives" are to be reckoned as

Mng, "skill;" "threes" as leung, "forethought;" "twos" as yaii,

"tractability;" and "ones," chong, "stupidity."

The game is much complicated by being played for money or counters,

which is necessary under the rules. \\y this means advancement may
be purchased, degradation compounded for, and the winner of a high
position rewarded.
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The main point of difference in the game as it exists to-day and as

described by Dr. Hyde is in the number of dice employed. The
enlarged form of the diagram is of minor importance, as he himself

says that the names of the officials written on the tablet are many or

few, according to the pleasure of the players.

The game of .shing lihi fo and the Jai)anese game of many stations,

described under the name of sugorolu, I regard as having been derived

from the ancient Tartar game played Avith staves, which exists at the

Fig. 14.

PI) TSZ' (CHINESE).

(From specimen in tlie .Museum of the Universily uf reunsylvania.

)

jiresent day in Korea under the name of nyout-nol-M. As to the back-

gammon game, which I consider to be a develojmieut of the same game,

and which I have described as existing in Korea, China, Japan, Siam,

and the Malay Peninsula, I am uncertain whether it is indigenous, has

come over from India, or been acquired from the Portuguese or Span-

iards in the fifteenth or sixteenth century.

PO TSZ'.

The po tsz\ or covered die, is not, proi)erly, a die at all. It consists

of a small wooden cube (fig. Ha), which is i^laced in a square recep-

tacle in the top of a brass prism (fig. II r), over which a brass cover
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(fig. 14^) tits very closely. A specimen exhibited by His Higbness, tbe

Sultan of Jobore in tbe section of games at tbe Columbian Exposition

consisted of a wooden cube about one-half an incb square, baviug one-

balf of eacb face painted red and one-balf wbite. Tbe prism in wbicb
tbe cube fitted was sligbtly convex on tbe bottom, and, wben placed

upon a smootb surface, could be twirled rapidly. Tbe game is i^layed

by placing tbe box containing tbe pb in tbe center of a square crossed

by diagonal lines, wbicb is drawn upon a mat. One of tbe four

divisions of tbe square is painted red. Tbe players lay tbeir bets upon
tbe otber divisions, and tbe box is spun rapidly by tbe gamekeeper,

wbo repeats tbe operation until it comes to rest squarely witb tbe cor-

ners corresponding witb tbe intersecting bnes. Tbe cover is tben lifted,

and tbose wbo bave staked ojiposite tbe red side of tbe die win. Tbe
banker wins wben tbe red side comes opposite tbe side of tbe square

painted red.* Tbere is said to be a current notion, amounting to a

superstition among tbe Cbinese in Jobore, tbat if a player stops tbe

box as it is spinning tbe luck will surely go against bim.

KONG POH.

Anotber specimen in tbe Sultan's collection, called at Jobore, l;ong

poll (Obinese fung po), " current treasure," furnishes an explanation ot

the name po. It consists of a wooden die (fig. 15((), witb a face 1|

inches square, and three-fourths incb thick, wliicb fits into a brass box
witb a broad base (fig. loh). A wooden cover (fig. 15 c) fits over tbe

box. This die is not spun, but is concealed in a bag which accompanies

it, and tbere adjusted by the gamekeeper. Tbe face of the wooden
die is carved witb tbe characters fang po (fig. 15 a), on one side in the

ordinary, and on the reverse in seal characters, tbe character fung

being painted red, and po wbite. The inscription fimg po, "current

treasure," occurs on the face of all modern Chinese coins (fig. 15 <1), and

tbe common name of tbe game is evidently derived from tbe character

GAMES WITH DOMINOES.

t

Chinese dominoes, connnonly called Icwat p'dijf "bone tablets,"' con-

sist of 32 rectangular pieces of wood, bone, or ivory, similar to tbose

used in Europe and America (pi. 4).

They differ, in tbe absence of tbe " blank" in the Cbinese series (fig.

* The Manners and Customs of the Chinese of the Straits Settlements, Singapore,

1879, p. 63. The Chinese laborers in the United States are generally unfamiliar

with the game.

t Read in part before The Numismatic and Anti(iuarian Society of Philadelphia,

November 4, 1886.

tThis is the connnon name among the Cantonese. Medhurst's English and Chinese

Dictionary, Shanghai, 1»47, gives in addition two other names

—

ntjd jy'di, "ivory tab-

lets," and tim t8z' p'ai, " dotted tablets."
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Chinese Dominoes with counters, in tin box.

Cat. No. ltJ8'208, U. S. N. M. Kwangtung, China.
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Fig. U.

KONG POEk JOHOEE, MALAY PENINSULA.

( From epecimen in the Museum of tfap University of PennsylTania.

)
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10), wliion coiiiuieuces ^Yitll "double one" instead of "double blank,"

and contains 21 different pieces instead of 28 as in the European
j;ame (tig-. 17). Eleven of tlie 21 pieces are duplicated, making 32

l>ieces in a set.

The " one '' and '' four" marks and the alternate "threes," which com-

o
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are duplicated are paired with their doubles, aud form a series or

suite, to which they give the name of man^ "civil," while the remain-

ing 10 pieces are paired with each other, in accordance with the sum
of their spots, and from a suite called wo, "military."

The man pieces, in the order of their rank, are:

6-6, called /'('/(, •' hea\ en."

1-1, called ti, '• earth."'

4-4, called yan, '"mau."

1-3, called wo, ''liariiiouy."

5-5, called mui, "plum" (Hower).

3-3, called ch'vuiig sum, " long three."

2-2, called j)dii iang, "bench."

5-6, called /«' Van, " tiger's head."

4-6, called hung fan sliap, "red head ten."

1-6, called kb keitk is'at, " long leg seven."

1-.5, called hutig ch'ni Ink, " red mallet six."

The mu pieces are

:

2-4 aud 1-2, called chi isiiii, "supreme."
6-3 and 4-5, called isdp kan, " heterogeneous nines."

6-2 and 5-3, called isdj} pat, " heterogeneous eights."

4-3 aud ,5-2, called tsdp ts'at, "heterogeneous sevens."
1-4 and 2-3, called tsdp 'luf Ink " heterogeneous sixes."

Both pieces in all the pairs are of equal value and rank in their suits

Fijr. 19.

STACK OF nO.MINOES AT OPENING (>F GAMES

in the order "iven, except those which compose the pair called chi tsiin,

which together form the highest pan-, but separately are the lowest of

the mo series.

The arrangement of the dominoes called skeiing tuny, or " stack," at

the opening of games, is shown in tig. 19.

Tif u.

A simple game called thi it, "to angle," is played by 2 or 3 persons
with 2 sets of dominoes. The pieces are well mixed and piled face

down, side \>y side, m a stack 4 high. Four piles of 4 each are now
drawn from one end of the stack and placed face up on the table.

When 2 play, both players draw 3 piles (12 dominoes), or if 3 play, 2

l)iles (8 dominoes) from the same end of the stack. The i)layers then
examine their pieces, and the tirst player endeavors to mate one of

his pieces with one having the same number of spots among those
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turned up ou the table. If successful, he places the mated pair, face

up, before him. lu either case he draws the bottom piece of the pile

at the end of the stack from which the last piles were drawn and

endeavors to mate it with one of those on the table. If successful, he

takes the pair, but if not, he places the piece drawn among those on the

table. The second player then tries to mate one of his pieces, and

also (IraM'S one from the stack, and the game is continued in this man-

ner until the stack is exhausted. A pair of double "sixes" in a

players hand is at once laid out. If a player holds a piece in his hand,

identical with 2 pieces on the table, and the fourth piece of the same

kind has not been played, he may, at his turn, pile the 3 i)ieces that

are alike one upon the other, with the uppermost face up, at the oppo-

site end of the stack to that drawn from, and the player who first lays

out the fourth piece may take the 3 pieces. The 2 pieces composing

the chi isiln mate with each other, and form an exception in this game
to the rule by which all pieces having the same number of spots mate

with each other without reference to their belonging either to the man
or wto series. When the last domino is drawn, the players examine

those they have taken. The pieces on which the spots number 8 or

more are called tdi ii, "large fish," and count 2 points for each spot.

The pieces below 8 are called sai it, " small lish," and count 1 point for

each red spot. If this latter sum is between 2 decades, the highest

decade is counted. The player counting the highest becomes the win-

ner, and is paid by each of the players for each point he has in excess.

TS'l^NG SHAP.

Ts'ung shaj), " to dispute tor tens," is played by 2 persons with 1 set

of dominoes. The pieces are piled face down, side by side, in a stack

4 pieces high, which the players divide between them, each player

taking 8 of the 16 piles. The first player draws the top piece from the

end pile towards the right of his pile, and lays it face up ou the table.

The second i)layer, iu turn, draws a piece and lays it face up alongside

of the piece played by the first player. The players continue to draw
and place the pieces ou the table in this manner either on the right or left

of the row thus formed. If a player lays down a piece which is a dupli-

cate of one of the pieces at either end of the row, he takes both pieces,

called tin, a " pair," and they count 10 for each spot on them at the end

of the game. Or, if a player lays down a piece on which the spots,

added to those on 2 pieces at one end of the row, or on the pieces at

each end, form a sum that is a multiple of 10, the player takes the 3

I)ieces, and they count 1 for each spot on them at the end of the game.

If there are but 2 pieces on the table, and a player takes them, he piles

them upon each other to mark the play, called tdj) K, literally "to tread

on earth," i. e. a " sweep," which counts 40. The winner draws and lays

out another piece. Should he fail to take up a winning combination of
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2 or 3 pieces, liis opponent may take it, and follow by laying out a piece

and continuing tbe game. The game proceeds until one of the players

has laid out all of his pieces, when the one who counts highest

wins.

k'ap tai shap.

Khn tai shap, " to grasp many tens;" 67/'i tdi shap, "to grasp many
tens ; " K''ap tdi shap, " to complete many tens ;

" is played by any number

of persons from 2 to 20 and upward, and is the favorite game with

dominoes in the Chinese gambling houses in the United States. In

many of these houses a large table covered with matting to deaden

the sound is kept apart for this game. As there played, many sets of

dominoes are used which are well mixed by the players and piled faces

down, side by side, in piles 5 pieces high in a long stack upon the table.

The croupier, or one of the players, shakes 4 dice under a cup, and

counts around to the right, commencing with the player on his right,

up to the number thrown. The one at whom he stops becomes the first

player. The top piece on the third j^ile from one end of the stack, with

each alternate piece on the top up to the number of persons playing,

less'one, is now removed and placed in a pile at the other end of the

stack. The first player takes 2 piles at the end and gets 10 pieces; the

second player on his right takes the 2 next piles and gets 9 pieces, and
so on, each player except the first getting 9 j)ieces.

In this game each piece in a set of dominoes may be mated with a

dui)licate piece to form a pair called ngdu, " eye." The ngdn or eyes

thus formed by the pieces on the left (pi. 6) are called iln ngdn or

"weak eyes," while those formed by the pieces on the right are called

ngdng ngdn, or " strong eyes." The object of the game is to get 10

pieces in each of which 2 are the same and form either an iln or ngdng
ngdn, and the others form 4 pairs, in each of which the sum of the

spots is 10 or a multiple of 10, whence the name of the game. The
j)iece 2-4 is only counted as 3 in making up tens.

The players examine their pieces, and the first player if he has not

drawn a winning hand, discards a piece which he throws face up on

the table. The next player to the right may take this piece to comi)lete

a winning hand, or in exchange for a piece from his hand, which he
places face up on the table. He also draws a piece from the bottom of

the exposed pile of the stack. If it does not complete a winning hand
he may either throw it face up on the table, or keep it and discard a
piece from his hand. The third player may now take one of the pieces

on the table and draw one from the bottom of the exposed pile. The
game proceeds in this way until one of the players gets 10 pieces, of

which 2 form a ngdn, and the others pairs on which the sum of the

spots is 10 or a multiple of 10 and wins the game.

In gambling houses the stakes are placed in a box on the table at

H. Mis. 184, pt. 2 33
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the commencement of each game, the players all contributing the same
amount. Five per cent is at once taken from the box for the gambling

house, and the remainder goes to the successful player.

k'ap shap.

K''ap shap, ''to complete tens;" K'lm shap, " to grasp tens;" Shap

/s«i, "little tens." ICap shap corresponds with the preceding game
and is the name given to it when played by 2 persons. One set of

dominoes are used and the pieces are arranged in a stack 4 high. The

first player takes 8 and the second 7 pieces. The object of the game
is to get 8 pieces, 2 of which form a ngdii, or pair, and the others pairs

on which the sum of the spots is 10 or a multiple of 10. In this game,

as in A;'rt7> fdi shap, a winning hand is required to contain 1 lujdn, or

" eye." Slight variations from the manner here described occur in

playing these games. The first player is frequently determined by
drawing a domino and counting around, instead of by throwing dice.

nau t'in kau.

N'aii tHn Icau, literally "turning heavens and nines," from the names of

the highest pieces of the 2 suits, is played by 2 jjersons. One set of

dominoes are used, which are piled face down in a stack 4 high. The
first player draws the top domino from the end of the stack toward his

right, and the second player the one beneath it. The second player

must draw a higher domino of the same suit, either man or mo, or the

first player takes both ])ieces and places them on the table before him,

with the face of the winning i^iece exposed on top. The winner con

tinues drawing first until the other player draws a higher [)iece, when
the latter takes both pieces and has the lead. The game is continued

in this way until the stack is exhausted. Each of the players then

counts the red spots on the exposed faces of the dominoes before him
and the one having the highest total becomes the winner, and is paid

for each red spot he has in excess by the loser.

TA t'in kau.

Td fin kau, "to play neavens and nines," called, like the preceding

game from the names of the highest pieces of the two suits, is the best

and most highly developed of the Chinese games with dominoes. It is

played by 4 persons with 1 set of dominoes. The 32 pieces are arranged

face down in a stack 4 high to form 8 piles of 4 pieces each. One
of the plaj^ers throws 2 dice, and counts around to determine who shall

be the first player. He is called tso chong, " builder of the barn," or

chong M, and usually places some object on the table before him to

indicate his position, A disk of wood inscribed with the character

chong frequently accompanies sets of dominoes for this purpose. The
first player takes 2 piles of dominoes. If the dice fall near one end of

the stack of dominoes, the first i)liiyer takes the 2 piles at that end.
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tlie player oii his right the next li piles; the third player to the right,

the next two, and the fourth player the remaining rows. But if the

dice fall near the middle of the stack, the first player takes the 2

middle rows; the player on his right the piles on the right and left of

the middle ones, the third player the piles outside of these, and the

fourth player the piles at the ends. The first player leads by placing

1, 2, 3, or 4 pieces face up on the table. One piece of either suit may
be thus led, and a higher piece of the same suit will be required to

take it; or a pair of either suit may be led, and a higher pair of the

same suit will be required to take it; or one or both pieces of the first,

second, third, or fourth pair of one suit (see pi. 5) may be led with

one or both pieces of the corresx)onding pair of the other suit, and 2

3, or 4 pieces of corresponding higher pairs will be required to take

them. That is, one or both of the 6-6 may be led with one or both of

the pair 6-3, 4-5, and the pair of 1-1 with one or both of the pair 6-2, 5-3,

and vice versa.

The other players follow from right to left, by playing as many pieces

as are led, putting them on top of those on the table if they are higher,

or beneath if they are lower than those already played. They are not

required to follow suit. The winner leads again, and the game is con-

tinued until all the dominoes have been played. The player who takes

the last round wins the game. He becomes the tsd ehong for the next

game. It is required of the winner, however, to take at least 2 tricks,

so that if only 1 piece is led on the last round a player who has not

won a trick is not allowed to take the trick, and the game goes to the

next higher player. Td fin kau is invariably i)layed for money. A
trick counts 1 point, for which any sum may be agreed upon. At the

end of the game the players each pay the winner according to the

number of tricks they have taken. The holder of 4 or more tricks pays

nothing; of 2 tricks, for 2 points; of 1 trick, for 3 points, and a player

who does not take a trick for 5 points. The first player, or tsd chong,

however, always pays twice the amount when he loses, and is paid

double when he wins, and so on throughout the game, paying and
receiving in every case twice as much as the other players. Should

the tsd chong, through winning the last round, hold his position over into

the next game, his gains and losses are then in the ratio of 3 to 1 to

those of the other i>layers. In the third game they would be as 4 to 1,

and so on.

If any player except the first player wins a round with the pair 2-4

1-2, called chi tsiiuj the first player must pay him 4 times, and the

other players twice the sum agreed upon for 1 point; but if the first

player takes a round with the chi tsiin, the other players must pay him
4 times the value of a point.

If any player except the first takes a round with 4 pieces of 2

corresponding pairs, the first player pays him 8 times and the other

])layers 4 times the value of a point, but if the first player takes the

round the other players pay hmi S times the value of a point.
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If a player takes 2 rounds with the chi tsiin or 2 rounds with 2

corresponding pairs in 2 successive games, the amounts that must be

paid him by the other players are doubled, and if he takes 3 such rounds

in succession they are trebled. In gambling houses the winner of a

round with the chi tsiin must put the value of I point and the winner

with 2 corresponding pairs of 2 points in a box for the house. This

constitutes the only revenue derived by gambling houses from thegame.

It is said that the custom of requiring the winner to take at least 2

^^
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the fourth row, D, E, F of the fifth row, and G, H, I, K of the sixth

row. The piece A is then placed transversely, face up, across the top

of the oi'igiual j)yramid, and the other pieces that were withdrawn
formed into a line, face up, at its base; the pairs G-H and I-K being

put at the ends, D and F within them, B, C next within and E in the

middle, as in the diagram on the right of tig. 20. The players then

proceed to mate the pieces that are faceup, according to the arrangement

found on pi. 5. When no more pairs can be made with the exposed

pieces the outside piece on the right of the second row from the top

may be reversed. If it can not be paired it is left in its place, but if

mated the outside piece on the third row is liberated, and may be

reversed, and so on. When the right-hand side is blocked, the piece

on the left of the second row may be reversed, and the same plan followed

as before. When the piece A is mated the two pieces beneath it may
be reversed ; and the removal of the two pieces at the ends of the lowest

row, as G H, permits the pieces directly above them to be reversed.

The i^rocess is continued until the game is blocked, or the player has

mated all the pieces comprising the x)yramid.

This game is said to be used in divination, the success or failure in

mating all the pieces being regarded as furnishing a clew to the deter-

mination of the event under consideration.

rORTUNE TELLING WITH DOMINOES.

Dominoes are regularly used in fortune telling in China at the present

day, and their use for this i)urj)ose is generally known to the laborers

who come to America. I have before me a book entitled Kgd p'di slum

shb fo chii ts'eung Mi, " a chart for finding out the numbers by divine

aid and with ivory dominoes, with an explanation and commentary."

This work was printed in Canton in 1865, the name of the author

being given as Ch'ing Ngok. The preface, which professes to exjolain

the attributes and astrological significance of the dominoes, is followed

by a series of diagrams illustrating different combinations formed with

dominoes taken three, or in one class, two at a time. Specimens of the

different classes are represented in pi. 7.

The following names and numerical values are given to them:

pat fung, "unlike," counts 6.

hop lidu, "ingeniously divided," counts 4.

'ng tsz', "five spots," counts 5.

fan sheung, " divided reciprocally," counts 3.

via kwan, " cavalry," counts 3.

i sdm luk, "two, three, six," counts 3.

iu i sdm, "ace, tvro; three," counts 3.

tiii tsz', " corresponding spots," counts 3.

ching fdi, "correctly satisfied," counts 1.

In telling fortunes an entire set of dominoes is placed face down upon
a table and well mixed. The dominoes are then all placed side by side

in a row and reversed. The manipulator selects from this row as many
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combinations as possible, formed by adjacent pieces, according to the

diagrams, and adds together the numbers corresponding with them.

This sum is referred to the following table and result noted:

1 to 4 is to be esteemed hd hd, " lowest."

5 to 7 is to be esteemed chung hd, "below the middle."

8 to 9 is to be esteemed chum/ p'ing, " even middle."

10 to 11 is to be esteemed sheung sheting, " highest."

The dominoes are then reversed again and mixed, and the preceding

operations twice repeated, and 3 sets of terms from the above series

obtained. Reference is then made to the text of the book. This con-

sists of 125 pages, arranged in order under all the different combina-

tions that may be formed with the 5 i>airs of terms given above, taken

3 pairs at a time, commencing with sheung sheung, shewing sheung, sheung

sheung. An oracular verse, apparently of original composition, is found

on each page, referring to some well-known personage or incident, with a

short text to aid the diviner in applying the prognostication to the various

affairs of life.

DOMINOES FROM FUHCHAU.

Before proceeding to discuss the origin and antiquity of the Chinese

game, an account will be given of dominoes used in other parts of China,

and among the people of the adjacent countries.

A set of dominoes from Fuhchau* in the Oriental Section of the

Museum of Archieology and Palaeontology of the University of Pennsyl

vauia is made of bamboo and numbers 32 pieces. They measure f^
by fl by -^| inch, and have slightly curved faces that follow the natural

curve of the reed. The concave faces are marked with incised spots

that are painted red and green, and are arranged in the Chinese series

(iig. 17), green taking the place of black spots. These dominoes are

accompanied with 16 wooden disks resembling draughtsmen, an inch

in diameter, the faces of which are reproduced in plate 8. They
each bear a Chinese character referring to one of the 16 pairs formed

with the 32 dominoes.t Four of these, fm, ti, yan, and wo, are the same

* Received through the courtesy of J. P. Cowles, esq., U. S. vice-consul, Fuhchau.

tProf. Rudolfo Lauciani, iu the Atheuieum, January 7, 1888, gave an account of

the discovery of a tomb iu Perugia twenty-one centuries old, in which an inveterate

gamlder had been buried together with his gambling apparatus. Aniong other

remarkable sets were "16 tesserw, or labels, cut in bone, 4 inches long, with a word
engraved on one side and a numlter on the other." The imi^ortanceof the discovery

is concentrated on the words and numbers engraved on the bone labels. The ancients

used to give a special name to a certain number, or addition of numbers, which they

obtained by throwing the dice. * * * As regards the newly discovered labels, it

appears that any number from 1 to 12 was considered a very bad throw, and conse-

quently the corresponding words or names were very objectionable indeed {Moechus

Vappa, ect.). The "13" is neither good nor bad; hence its name, vix rides, "you
hardly smile." The names corresponding to higher numbers are all of good omen,
such as benignua (25), amator (30), and/e/ix (60), wliich seems to be the maximum of

the game discovered at Perugia." While the agreement of number of tablets in this

Etruscan series with those in the Chinese is probably a mere coincidence, it is curious to

note the occurrence of such similar usages in ages and countries so widely separated.
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Faces of Wooden Discs accompanying Dominoes from Fuhchau.

From speciiiieus in the Museiiin of the University of Pennsylvania.
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as those used to designate the four highest pieces iu the man series,

plate 5, but the remainder, iu place of the vulgar names usually given

to the other j)airs, have the characters shii, ngau,fu, to, lung, she, nid,

yeung, hau, lai, hiin, and chii, which represent the names "rat," "ox,''

"tiger," "hare," "dragon," "serpent," "horse," "goat," "monkey,"
" cock," "dog," and "pig," the 12 animals of the duodenary cycle.* I

understand these discs are used in connection with a kind of lottery.

I am informed that bamboo dominoes, similar to the above, are used

at Shanghai, and at all the Chinese ports from Fuhchau northward.

There are several very interesting sets of Chinese dominoes from

Fuhchau in the museum of theLong Island Historical Society, Brooklyn,

N. Y, t One of these sets (A) consists of 120 marked pieces and
2 blanks. They are made of bamboo, faced with bone or ivory, which
is attached to the wood with glue, or, in the case of one of the sets,

with small brass pins. The pieces measure about t ^y I by f inch.

This set is composed : iirst, of 3 suits of 21 pieces marked with black

and red dots, each comprising the Chinese series without the dupli-

cates; second, of 2 suits of 21 pieces, similarly marked with black and
red dots with the addition of ornamental devices of flowers in red and
green; third, of 1 suit of 21 pieces, each with double sets of dots, 1

set being placed at each end of the pieces, and between certain devices

in red and green, comprising the emblems of the Eight Genii, the

characters for "sun" and "moon," a tiger, and various flowers.

A similar set was exhibited by W. H. Wilkinson, esq.. Her British

Majesty's consul-general, Seoul, Korea, in his collection in the section of

games at the Columbian Exposition, Chicago, 1893. They were from
Shanghai, and designated as Hua ho {fd ho) ' 'flower harmony." f

Another set (B) in the museum of the Long Island Historical Society

comprises 141 marked pieces and 2 blanks. They are made of bamboo
with a bone or ivory face, which is skillfully mortised to the wood, and
measure J by ^ by f inch. This set is composed

:

First, of 1 suits of 9 pieces each, marked in red, green, and blue,

with from 1 to 9 circles.

Second, of 1 suits of 9 pieces each, marked in red and green, with

from 1 to 9 narrow rectangles.

Third, of 4 suits of 9 pieces each, marked with the characters yat

man, "one ten thousand," to Mu man, or "nine ten thousand." The
characters for "one" to "nine " are in blue, and that for man, "ten thou-

sand," is in red.

Fourth, of 4 pieces marked ^aA;, "north," in blue; of 4 pieces marked
nam, "south," in blue; of 4 pieces marked tung, "east," iu blue; of 4

* Chinese Reader's Manual, part 2, No. 301.

tThe gift of the Hon. George Glover, formerly TT. 8. consnl at Fnhchan. There
is a similar collection given by him in the American Museum of Natural History,

Central Park, New York.

JCf. Descriptive Catalogue World's Columbian F.xposition, Department M, revised

edition, p, 87.
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pieces marked sai, " west," iu blue ; of 4 j^ieces marked, chung, " middle,"

in blue; 1 piece marked j^afc icong, "northern ruler," in red and blue; 1

piece marked nam wow^, "southern ruler," iu red and blue; 1 piece

marked timg ii'o«^, "eastern ruler," in red and blue; 1 piece marked
sai icong, "western ruler," in red and blue; 1 piece marked chung icong,

"middle ruler," in red and blue; 1 piece marked fin wong, "heavenly

ruler," in red and blue; 1 piece marked ti ivong, "earthly ruler," in red

and blue; 1 j)iece marked ?/«» tvong, "human ruler," in red and blue; 1

piece marked wo icong, "harmony ruler," in red and blue ; 1 piece marked
cJi'nn, "spriug," in red; 1 piece marked hd, "summer," in red; 1 piece

marked ts^aUj "autumn," in red; 1 piece marked tnng, "winter."

Fifth, ot' 8 blank pieces.

A set nearly identical with this was also exhibited by Mr. Wilkinson.

It lacked the pieces designated as "rulers of the five directions," the

fin, ti, yan, and wo wong, and the 4 pieces with the names of the sea-

sons. It had, however, 4 pieces bearing- the character fat. This set

was from Ningpo, and was designated by Mr. Wilkinson as chung fa

{chnng fat). "The coloring," he states, "whether in red, green, or

blue, is purely ornamental, and has nothing to do with the play of the

game.*

Another set (C), from Fuhchau, in the museum of the Long Island

Historical Society, is made entirely of bamboo. This set is composed

of 32 pieces, measuring § by 1% by --^ inch. They are inscribed on one

face with the usual dots and the characters that represent the names

of the pieces of the Chinese.game of chess, tseung ¥i.

These marks are arranged as follows

:

6-6 6-6, A;(V, "chariot," in red.

1-1 1-1, tseung, " elephant," in green.

4-4 4-4, A"i7, "chariot," in red.

1-3 1-3, seuny, " elephant," iu red.

5-5 5-5, tsut, " soldier," iu red.

3-3 3-3, ping, " soldier," iu green.

2-2 2-2, ss\ " secretary," iu green.

5-6 5-6, md, " horse," in green.

4-6 4-6, md, "horse," in red.

1-6 1-6, tsut, "soldier," iu red.

1-5 1-5, tsut, "soldier," iu red.

6-3 4-5, sz', " secretary," iu red.

6-2 5-3, 2)'du, " cannon," in red.

4-3 0-2, j)'du, "cannou," in green.

1-4, inng, " soldier," in red.

2-3, tsut, "soldier," in red.

2-4, tseung, "general," iu green.

1-2, shui, " general," in red.

Mr. Himlyt describes a set of Chinese bamboo dominoes, 32 in the

set. with the characters of the chessmen, which is identical with the

* Descriptive Catalogue, p. 87.

tZeitschrift des deutscher Morgeuliiudischer (iesellschaft, Baud 43, p. 453.
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preceding, except for slight variations in tlie association of the names
of the chessmen on the dotted pieces. He offers it in explanation of

the number, 32, of the domino game, and says that it could only have
been made to save space while traveling. As in the preceding, the 32

dominoes do correspond, piece for piece, with the 32 men in the Chinese

game of chess. It is clear that the devices on some, at least, of the other

decorated dominoes were copied from playing cards, those on the set A
being identical in number as well as in devices with a set of the dotted

cards from Fuhchau in the same collection, while the set B has the

names of the familiar suit marks, j>iH$r, sole, and man, of the cards;

hence it is possible that the "chess dominoes" were imitated from the

corresponding "chess cards," and that the true explanation of the

number of the domino pieces must be found elsewhere.

Mr. W. H. Wilkinson also exhibited at the Columbian Exposition a

set of dominoes from Wenchow, called hua tang chiu, " flowery tang

»chiu." They consist of 5 suits of 21 pieces each and 17 extra pieces

(total, 122) and 4 blanks. The extra pieces are (1) G-O 6-3, (2) 1-1 1-3,

(3^ 4_4 1-3, (4) 2-4 4-4, (5) 3-3 5-6, (6) 1-2 2-2, (7) 1-2 2-4, (8) 4-5 5-5,

(9), (10), (11) 3 pieces marked with the sequence 1-6—that is, 1-4 2-6

3-5
;
1-6 2-5 3-4; 1-5 2-3 4-6, and 6 pieces bearing the characters

{a) wen, "civilian;" {b) wu, "military;" (c) tsung, "universal;" (^)t'ai,

" highness;" {e) ho, " lily;" (/) p'ei, " heap up." " The blanks are used

only to replace cards lost." The material was wood, stained black,

with incised spots, painted white and red. " The coloring of the cards

is immaterial." They measured 1 by f| by -^g inch, and the inner face

was slightly concave, like the dominoes from Fuhchau, mentioned on

page 518.*

CH'IU p'ai.

Another form of Chinese dominoes remains to be described which are

current at Tientsin. There are the ch^iii p^di, "leaping dominoes,"

t

which consist of 32 slips of bamboo about 14 inches in length, with the

domino spots marked at one end, contained in a cylindrical bamboo box.

This game is carried on by cake, candy, and fruit sellers. The player

draws 3 of the bamboo slips, and if the 3 marks form what is described

under the following account of Korean dominoes, pages 523, 524, as yat

p'ai, "perfect tablets," the player wins; if not he loses.

KOREAN DOMINOES.

A set of Korean dominoes from Seoul (pi. 9) in the National

Museum is made of ivory and numbers 32 pieces. They measure f by

T^g by tV inches, and are marked with incised spots arranged according

to the Chinese system. The "one" and "four" spots are painted red

and all the others black, and the " one" spots are much larger than the

others and very deeply incised.

* Cf. Descriptive Catalogue, p. 88.

t There is a set from Fiilicliau iu tlie museum of tlie Long Island Historical Society.
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The Koreans call dominoes Ml-hpai (Chinese kwat p''di)^ "bone tab-

lets." A more correct name is said to be ho-hpai, (Chinese iTp^U), "bar-

barian tablets." This latter name is also ai)p]ied to a special game.
The 32 dominoes are paired as shown in pi. 6, those of which there are

two being mated with each other, and those of which there are but one
with reference to the sum of the spots, but not in the manner of the

Chinese series (PL 5).

The ])ieces receive the same names as those of the dice throws of

the Korean game Ssang-ryouJc, "backgammon," viz:

1-1, 8i/o-8yo (Chinese siii siii), "smallest."

1-2, tjoui-hko (Chinese shit pi), "rat nose."

1-3, syo sam (Chinese siii sdm), "small and three."

1-4, puik s(i {Chmesepdk az'), " white and four."

1-5, paik i {Chinese pdk 'ng), "white and five."

1-6, piiik ryoiik (Chinese j;aA; luk), " white and six."

2-2, tjomt-a (Chinese tsun a), "superior two."

2-3, a sam (Chinese a sam), "two and three."

2-4, a sd (Chinese d s~'), "two and four."

2-5, koan-a (Chinese kitn d), "sovereign two."

2-6, a ryoiik (Chinese d luk), "two and six."

3-3, tjyaug-sam (Chinese ch^e'iing sdm), "long three."

3-4, sam sd (Chinese sdm s,'), "three four."

3-5, sam o (Chinese sd7n ')ig), "three and five."

3-6, sam ryoiik (Chinese sdm hik), "three and six."

4-4, tjoiin-hoiig (Chinese tsim hung), " superior red."

4-5, sd (Chinese sz' 'ng), " four and five."

4-6, sd ryouk (Chinese sz' luk), "four and six."

5-5, tjoiin (Chinese tsun 'ng), "superior five."

5-6, ryouk (Chinese 'ng luk), "five and six."

6-6, tjonn-ryouk (Chinese tsun luk), "superior six."

Dominoes are regarded as a vulgar game in Korea. They are used in

gambling houses and are not much played as a social game by the higher

classes.

HO-HPAI.

The commonest Korean game of dominoes is called Eo-hpai, i. e.,

"Barbarian tablets." It is played by 3 or 4 persons. When 4 persons

play an entire set of dominoes are used. When 3 play the following

pieces are withdrawn : 6-6, 5-5, 4-4, and 3-3. The dominoes are turned

face down and shuffled. On commencing to play, the players all draw
1 piece to decide who shall play first. The one who gets the piece with

the highest number of spots becomes tlie Tjyang-ouen (Chinese, Chong

Un).* The pieces are again shuffled and the Tjyang-ouen draws 7 pieces

and each of the other players 6, The Tjyang-ouen then whirls his 7

pieces about between his fingers in the right hand until 1 piece slips

out. This piece he turns face up. Should the piece turned up be either

5-4, 1-2, 1-4 or 2-3 he keeps the pieces he has drawn. If it should be

either 6-6, 5-5, 4-4, 3-3, 2-2, 1-1, 6-5, 6-4, 6-1, 5-1, or 3-1, that is to

* This title is that of the first of the literary graduates in Korea. The same name
is applied to the first of the Hanlm doctors in China.
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say one of the pieces of wliich there are duplicates, he hands his 6

pieces that are yet undisclosed to the player on his right who in turn

gives his pieces to the player next to him, and so on until the Tjyang-

ouen receives those of the fourth player. If on the other hand, he

turns up either 6-3, 6-2, 5-3, 5-2, 4-3, or 4-2, he hands his 6 pieces to the

player on the left who in turn gives his pieces to his immediate neighbor

until the Tjyang-ouen receives those from the player on the right. The
seventh piece that was turned up is now turned down and mixed with

the remaining pieces, which are placed side by side in a line, and covered

with a slip of paper, or a strip of bamboo made for the purpose. If

the Tjyang-ouen keeps his pieces, he becomes the first player, but if he

exchanges them, the one on the right or left to whom he gave his pieces

becomes the first player. In this game certain combinations of 3 pieces

are called han-hpai {Chinese ynt p' di), "perfect tablets," and the object

of the game is to get 2 such combinations. The game is then spoken of

as hte-tjye-ta, ''broken". Hohpai is played for money and a certain

stake agreed upon, the player winning once, twice, thrice, four or five

times this amount for each player, according to the combination which
composes his winning hand. These combinations and the numbers they

count are as follows

:

(1) A sequence, as 1-3, 2-4, 5-6, called ssang-syo-han-hpai (Chinese,

sheung tsil yatp'di)., counts 3 in combination with another ssang-syo, and
1, in combination with any other hanhpai. A ssang-syo composed of 6

pieces, which pair according to the Korean system, is called tdi-sd-ttai

(Chinese, fui sz^ tai), literally, "corresponding four times," and counts

4, the name referring to the count.

(2) The sequence 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, and the corresponding

sequences in which 6, 5, 4, 3 and 2 replace the ones in this exaniple, are

cnUed pou-tong (Chinese, j>rti f'ung), "unlike," and count as follows:

1-1, 1-2, 1-3, 1-4, 1-5, 1-6 counts 3.

2-1, 2-2, 2-3, 2-4, 2-5, 2-6 eouuts 5.

3-1, 3-2, 3-3, 3-4. 3-5, 3-6 counts 3.

4-1, 4-2, 4-3, 4-4, 4-5. 4-6 counts 3.

5-1, 5-2, 5-3, 5-4, 5-5, 5-6 counts 4.

6-1. 6-2, 6-3, 6-4, 6-5, 6-6 counts 3.

(3) The sequence 1-2, 3-6, 4-5, 1-4, 2-6, 3-5, called hoUsmng-syo (Chi-

nese, tukshenng tsii), " solitary double sequence, "counts 5.

(4) Two doublets, and 1 piece upon which the sum of the spots, or 1

of the 2 sets of spots is equal to the single number of the doublets, as

1-4, 5-5, 5-5, or 4-2, 4-4, 4-4, called soA- (Chinese, noi), "inclosed,"

counts 1, both when paired with another sok or any other hanhpai. A
hanhpai composed of sixes is called ryonl--soTi; of fives, o-sok; of fours,

hong-soJc; of threes, sam-sok; of twos, a-sok, and of ones, pdik-sok.

(5) Three pieces upon which the spots are equally divided between
2 numbers, as 4-4, 2-4, 2-2, called tai-sam-tong (Chinese, tui sdni fung)y

"three alike, opi»osite," count 1.
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(6) The combination G-G, 5-5, 4-4, called ro4n (Chinese, Id yan), "old

man," counts 3 when combined with itself and 1 with any other han-

hpai. The combination 3-3, 2-2, 1-1, called a-M (Chinese, a chi),

"child," counts 3 when combined with itself and 1 with any other

hanh2)ai.

(7) The combination G-G, 3-3, 2-2, called ssang-pyen (Chinese, sheung

pm), "doublets," counts 3 when combined with itself and 1 with any

other hanhpui. The combinations 2-3, 3-1, 1-2, and 4-5, 5-G, 4-G,

called Yo-Soun^ count 3 when combined with each other and 1 in com-

bination with any other han-hpai.

As the soli are combinations which may be formed very easily, it is

sometimes agreed to play without them. If the first player has not

drawn a winning hand he puts down a piece from his hand at the end

that is nearest to him of the concealed row and takes up the piece at

the other end, at the same time-sliding the row of pieces along, so that

the piece he puts down is concealed, and the piece he takes up is exjjosed.

If he then does not make a winning combination, the next player, if he

has not already a winning combination, puts down a piece and takes up

another as before, and this is continued until some one obtains a win-

ning combination, and so wins the game. He then becomes the Tjyang-

ouen in the next game.

TJAK-MA-TCHI-KI.

Tjak-ma-tcM-Jci, "i^air making," is played by 2, 3, or 4 jjersons. The
pieces are reversed and shuffled and covered with paper. The first

player draws G and the other i)layers each draw 5 dominoes. The first

player endeavors to play out a pair from those he has drawn, but if he

is unsuccessful he lays out 1 piece face up on the table. The second

player takes up the piece discarded if he can combine it with a domino
in his hand to form a pair. If not, he draws a piece from those left

under the paper, and discards a domino, which he lays out face up.

This process is continued around until 1 player gets 3 jiairs in his hand,

and becomes the winner. When 2 or 3 play, the 6-G can not be played

to complete the third pair, but when 4 play it may thus be played

and the winner must be paid alone by the player who discarded the

corresponding piece.

If the pair is completed by a piece drawn from the unused pile, all

the other players pay the winner, but if it is completed by a piece which
has been discarded, the player who discarded that piece alone pays the

winner. It is sometimes agreed that the third pair by which a player

wins must be completed with a piece drawn from the unused pile.

KKO-RI-POUT-TCHI-KI,

Kko-ri-povt-tchi-ki, "tail joining," is played by 2, 3, or 4 persons; 3 or 4

usually play. The set of dominoes are reversed and shuffled and each
player draws 8 dominoes. When 3 play, the pieces G-G, 5-5, 4-4, and
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3-3 are first withdrawn. The game is begun by someone asking who
has the Tcoan a ? The holder of this piece, the 5-2, lays down any

piece he may select from his hand, face up, at the same time crying out

a number on one side of it, which number must be paired. The next

player must mate the side designated with one of his pieces, but if

unable to do so, must lay a piece from his hand, face down on the table.

The game is continued around until all have been paired or all have

laid down their pieces. Then each counts the spots on the pieces they

have been compelled to lay down, which naturally have been selected

from those with the fewest spots in their hands, and the one who has the

highest number of spots pays the one who has the lowest number of

spots. When 4 play, all players who count more than 30 must pay;

KOL-YE-SI.*

Kol-ye-si is played by two or more persons, not exceeding ten. The
set of dominoes is placed face down and shuffled, and i;)art, if not all

of the set, are placed end to end in an irregular line. One of the

players acts as banker, Moul-tjyou (Chinese, Mat chii "things' ruler").

The other players each draw 1 piece in turn from the line. They exam-

ine this piece and each put whatever stake they choose on the piece

drawn. The Moul-tjyou puts down the same amount, whatever it may
be, beside each j)layer's stake and takes the next 2 pieces. If his pieces

are identical, a perfect pair, he at once wins all that has been staked.

Otherwise the other players draw in turn either 1 or 2 pieces from

the line. This done, they and the J/oj<7-/(?/o« turn their pieces face up.

They all count the spots on their dominoes. The remainders, after deduc-

ting the tens, count, and if the Moul-tjyou has an excess over that of

any player, he takes the stakes, but if a i^layer has an excess over that

of the Moul-tjyou when the tens are deducted from the sum of the spots,

that player wins the amount of the stake he has staked.

This is a common game in gambling houses. It is customary to keep
a water jar there, in which the i)layers voluntarily put a portion of

their stakes before the result is disclosed, or, if unmindful, at the sug-

gestion of some one interested in the house.

RYONG-HPAI.

Dominoes are used in Korea as in China in playing solitaire, which,

as in China, is a favorite kind of sortilage, not regarded seriously, but
often j)layed at the beginning of the day, the player wishing for a happy
omen. The solitaire game described under the name of hoi fdp,

page 516, is known under the name of Ryong-hpai (Chinese, lung p''di)y

"Dragon tablets," while another arrangement is shown in fig. 20.

^Kol-ye-si means Ml {lipai) or "domiuo" ye-si, the latter being the name of a
game played with cards.
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KE-POUK-HPAI.

In this sj'Steiu, called kepouk-hpai (Chinese, hwai p^di), "Tortoise
tablets," the 32 dominoes are laid face down to form a representation

of a tortoise (fig. 21), with 2 pieces

at head and tail and 2 for legs at

each of the 4 corners. The pieces

at these extremities are turned
face up, followed by those marked
A, B, C, I), and mated according to

the Korean system, (pi. 9). The
player loses when he fails to mate
all the pieces.

SIN-SYO-TYEN.

Sin-syo-tyen (Chinese, sh<in sho

chim), "personally counting divi-

nation," is a kind of fortune telling;

practiced with dominoes. The in-

quirer shuffles a set of dominoes

face down and arranges them side

by side in a line. He then turns

them face up, preserving the ar-

rangement, and selects as many of

the combinations referred to on

pages 523, 524, as can be formed by
contiguous pieces. The sum of the numbers there given, in connection

with the combinations thus formed is noted,

and the operation twice repeated. The three

results are added together, and if their sum
amounts to 32, the number of the domino pieces,

the augury is very good; more or less being

estimated proportionally good or indifferent.

ARRANGEMENT OF DOMINOES
"TORTOISE TABLETS :

.' KE-POUK-HPAI,
KOREA.

O-KOAN.

Another popular method of divination with
•dominoes is called o-Tcoan (Chinese, ''ng kwdn),
^' o gateways.''

An entire set of 8 dominoes is reversed and
•shuffled and 20 pieces are then arranged face

down in ."> rows of 4 i)ieces each (fig. 22). The
player then turns these pieces face up and com
mencing at the bottom row endeavors to form
combinations of 3 pieces each, han-hpai such as

have been described under ho-hpal In addi
tion to the han-hpai already enumerated, pages
523, 524, the following additional ones are permitted in oloan: Three
pieces upon which 3 of the spots are alike and the sum of the other 3

B C
Fi". 22.

D

ARRANGEMKNT OF DOMINOES IN
GAME OF O-KOAN: KOREA.
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spots is equal to i), called H<im-1on<j-tan-o-Uiem (Cbiiiese sdm fung idn'ng

f()u), " three alike and ouly five spots,'' and 3 pieces upon wliicli 3 of

the spots are alike and the sum of the other 3 spots is equal to or more

than 14, called sam-tong-sip-sd-tyem (Chinese sdm fung shap sz^ tim),

" three alike and fourteen spots."

In forming these combinations, 3 contiguous ])ieces in a row may be

taken, or 1 or 2 pieces at one end of a row may be used in combination

with 2 pieces or 1 piece at the other end, the pieces thus taken being

always placed on the inner side. Thus the piece A may be mated with

C D to form a combination A C D, or B A may be mated with D to

form a combination A B D. The combinations thus formed are

removed and placed in a line face uj) above the 5 rows, the one found

nearest the bottom being placed to the left and successive ones to the

right of the line thus started. When no more combinations can be

discovered, 5 pieces are*drawn from the unused pile of 12 pieces which

have been left with their faces down, and one-of them placed face down
to the right of each of the 5 rows. These 5 pieces are then turned face

up, and an attempt made to form combinations of threes 'with their

aid. The results are successively placed to the right of the line at

the top and this process is continued until the 12- extra pieces are

exhausted. AVhen this happens, 5 pieces are withdrawn from the left

of the top line and added in succession to right of the 5 rows. If, by
chance, but 4 or a less number of rows remain, only a corresponding-

number of pieces are drawn. This process is continued over and over

until all the jneces are combined in sets of threes in a long row at the

top, or the top row is exhausted and a block ensues, determining suc-

cess or failure. The name of the game is said to have been taken from

a well-known episode in the life of Koau Ou* (Chinese, Kwdn tj), the

*Kw:iu Yii {Kwdn tj) I). A. D. 219. Deaiguated Kwau Chwiiug Mift aud deified

as Kwan Ti or Wii Ti, tho God of War. A native of Kiai Chow, in Shan-si, who
rose to celebrity toward the close of the second century through his alliance with
Lin Pei aud Chang Fei in the struggles which ushered in the period of the Tliree

Kingdoms. He is reputed to have been, in early life, a seller of bean-curd, but to

have subsequently applied himself to study until, in A. D. 184, he casually encoun-
tered Liu Pei at a time when the latter was about to take up arms in defense of the
house of Han against the rebellion of the Yellow Turbans. He joined Liu Pei and
his confederate, Chang Fei, iu a solemn oath, which was sworn in a peach-orchard
belongingto the latter, that they would fight hencefortli side by side aud live and die

together. The fidelity of Kwan Yii to his adopted leaders remained unshaken dur-
ing a long series of years in spite of many trials ; and similarly his attachment to

Chang Fei continued throughout his life. At an early period of his career he was
created a t'ing how (baron) by the regent Ts'ao Ts'ao, with the title of Hdn shu
ting ban. * * * j^jy martial powers shone conspicuously in many campaigns
which were waged by Liu Pei before his throne as sovereign of Shu became assured,

but he fell a victim at last to tlie superior force .and strategy of Sun K'iian, who
took him prisoner and caused him to be beheaded. Long celebrated as one of the
most renowned among China's heroes, he was at length canonized by the superstitious

HweiT'suug, of the Sung dynasty, early in the Twelfth century, with the title Chung
hwui Kung. In 1128 he received the still higher title of Chwaug miu wu ngfin

Wiiug, and after many subsequent alterations and additions he was at length raised

in 1594 by Ming Wan Li to the rank of Ti, or God, since which date, and especially

since the accession of the Manchow dynasty, his worshij) as the God of War has been
firmly established. (Chinese Reader's Manual, No. 297.)
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celebrated Chinese general, now universally worshiped in China as the
God of War, and one of the heroes of the famous historical romance,
the Sam Kwok cht, or "Annals of Three States." In escaping from
Ts'ao Ts'ao,* it is recorded that he killed six generals at " five frontier
passes," o-koan (Chinese 'ng kwdn). The vicissitudes of his life at
this time are typified in the varying fortunes of the game, which at one
moment approaches a successful termination, only for the player to be
unexpectedly set back to overcome its obstacles anew. The conquest
of the " five koan,^' which Eoan Ou achieved, finds it analogue in the
5 rows of the dominoes which the player struggles to overcome. Many
educated people play this game every morning, and scholars who have
nothing to do play it all day long, finding intellectual pastime in its
elusive permutations.

BURMESE AND SHAN DOMINOES.

A set of Burmese dominoes in the National Museum are of teak
wood and measure 2 by 1 by f inches (pi. 10). The spots are marked
with incised circles. They number 24 pieces, marked as follows: 6-6,
1-1, 4-4, 1-3, o-5,.3-3, and 2-2 duplicated, and one each of the following
pie(;es

:
6-3, 4-5, 6-2, 5-3, 4-3, 5-2, 2-4, 1-4, 2-3, and 1-2, the las t having

2 smaller spots adjoining the "1."

They are accompanied by a cubical die about three-fourths inch
square, with 2 opposite faces marked with 1 spot, 2 opposite faces
marked with 2 spots, and 2 opposite faces marked with 3 spots. This
is used to decide who shall play first.

A set of Burmese dominoes, from Rangoon, sent to the writer by the
Hon. Sir C. H. T. Crosth^aite, lieutenant-general Northwest Prov-
inces, British India, are identical with the preceding, except that the
spots are marked with small brass disks.

A set of Burmese domiiioes in the British Museun) are made of black
horn, and number 32 pieces. They measure If inches in length by
three-fourths of an inch in width and have incised spots, which are
painted red and yellow and arranged according to the Chinese system.
The backs are uniformly marked with "1" and "3" spots composed of
concentric circles, and the ends each bear 1 spot similarly inscribed.
Another set of Burmese dominoes in the same collection are made of
black wood, with the spots painted red and white.

Dice are called anzamia (singular anzd) in Burmese. The Burmese
dice in the museum of the University of Pennsylvania are small ivory
cubes, regularly marked and having the fours in red, and are identical
with the Chinese.

A set of Shan dominoes in the British Museum, presented by Maj.
E, B. Gladen, are identical in every respect with the horn dominoes
from Burma in the same museum.

* Ts'ao Ts'ao D., A. D. 220. Chinese Reader's Mauiial, No. 768.
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SIAMESE DOMINOES.

Dominoes are called in Siamese tan tern (^Chinese td tim) "arranging
or connecting spots.'^ Two sets of dominoes exhibited by tbe Govern-
ment of Siam in the Section of Games at the Columbian Exposition
consist of 24 thin rectangular tablets of ivory, one with face of |f by
h, and the other 1|| by H inches (pi. 11). ihe "ones" and "fours"
are marked with red and the others with black spots, in the following
series: The pieces Q-G, 1-1, 4-4, 1-3, 5-5, 3-3, 2-2, 5-6, 4-6, 1-6, and 1-5
duplicated, and one of each of the pieces 6-3 and 6-2.

ESKIMO DOMINOES,

A set of Innuit dominoes in the U. S. National Museum, Washington,
(pi. 12), is described by Mr. Lucien Turner, who conducted the expe-
dition for the Smithsonian Institution in 1884.*

"The Inuuit," Mr. Turner says, " who come from the western end of Hudsou Strait,
the so-called Northerners, have a game which they play with sets of pieces of ivory
cut into irregular shapes, and marked on one face with spots arranged in diftereut
patterns. The number of pieces in a set varies from 60 to 148. The name of a set
is A ma zii a Idi, and somewhat resembles our game of dominoes.
"The game is played in the following manner: Two or more persons, according to

the number of pieces in the set, sit down and pile the pieces before them. One of
the players mixes the pieces together in plain view of the others. When this is
done he calls them to take the pieces. Each person endeavors to obtain a half or
third of the number, if there be two.or three players. The one who mixed up the
pieces lays down a piece and calls his opponent to match it with a piece having a
similar design. If this can not be done by any of the players the first has to mat'ch
it, and the game continues until one of the players has exhausted all of the pieces
taken by him. The pieces are designated by pairs, having names such as ka miu tik
(sled), kaiak (canoe), kale sak (navel), d ma zut (many), a tail sik (1), md kok (2), ping
a sut (3), si td miit (4), and td H mat (5). Each of the names above must be matched
with a piece of similar kind, although the other end of the piece may be of a diHer-
ent design. A kamuiik may be matched with an amauit, if the latter has not a line
or bar cut across it; if it has a bar it must be matched with an amazut.

"This game is known to the people of the Ungava district, but those only who
learn it from the Northerners are able to play it. The northern Eskimo stake the
last article they possess on the issue of the game. Their-wives are disposed of tem-
porarily, and often are totally relinquished to the victor. I have heard of wives so
disposed of often sit down and win themselves back to their former owners."

Dr. Franz Boas informs me that the Eskimo name for dominoes
means "standing upright side by side."

MISCELLANEOUS GAMES.
Several fanciful games have come to my notice which have been

suggested by the European domino game. In the Section of Games in
the Department of Anthropology at the Columbian Exposition, Chicago,
1893, a modern French game was exhibited under the name of Xe 2Iafjister
Dominoes Geographique, consisting of oblong pieces of cardboard, each
bearing on its face a portion of the map of the Valley of the Seine.
It was intended to be used for teaching geography. Another game,

* Eleventh Annual Report of the Bureau of Ethnology, 1889-'90, pp. 257-258.

H. Mis. 184, pt. 2 34
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cntitli'd "Eviin'8 Baseball Dominoes," consisted of wooden doniino-

sliaped blocks marked on one face at the ends with the names of the

scoring i)Oints in the American game of baseball.

iNTiioDrrrioN of dominofs into furopk.

Imoiii the foregoing accounts it will be seen liow widely tin' i)ecnliar

Chinese game of doininoes is <listiil)ute(l, from Korea to Durma and

Siam. Dr. Gustav Sclilegel states that tl»e European game of dominoes

is without doubt borrowed from the Chinese, only that in it the

idiilosophic-astronomic elements have been done away with and only

the arithmetical retained. 1 have been unable to discover tiie connect-

ing links between the two games. The Levant may furnish a clew to

the relationsiiip if any sncli now exists, but 1 am w ithout information

on the yubject.

The game seems to date from a recent period in Europe. According

to Brockhaus' Conversations Lexicon, Art ''D.nnino," it was introduced

into (iermany through France from Italy about tiie middle of the last

century. In England it appears from a writer in Notes and (,)ueries*

to have been introduced by T^rench prisoners about the close of the

last century.
INVENTION OF TIIE GAME.

According to a tradition current among the Chinese laborers in the

United 8tat(!S, dominoes were invented by lhi)i(j Miii(j,\ a hero of that

poj)ular romance, the 8dm Kwokchi.X for the amusement of his soldiers to

keep them awake during the watches of the night in their camp before

the enemy. Others attril)ute them to the ingenuity of lu'nn<i f<(i ywrw//,§

and give a similar reas(m for their discovery. A Chinese physician,

the most scliolarly of my informants among his class, insisted tliat they

were invented by Fan L>(l,\\ wliose picture, fiom a popular illustrated

edition of the Tniiff rlum lit kicolc,^] is re|>roduce(l in lig. 2:i. Little

importance nee<l be attached to these stories, which are given as

iMnslrationsof th« conllicting statements made by the comparatively

uneducated Chinese regarding things which are a matter (.f record.

Dr.CJustav Schlegel,** (pu)ting from the Chi sz yin kau {Chii sz' yam

/MM),tt states that <h)miuoes were invented in 1120 A. D. by a statesman

*Jannary23, 1869. ... „ . ,

t Chu-lvo Li.in- ( Ifuiui Mi,un, A. D. 181-234. Tho f^reat cont.selor of Lni Pei, who

ow.a tothoHn-acity and military skill of Clui-ko Liau- hisHuccess lu cstabliHhing

himself npou the throne. (The Chinese {Reader's Manual, No. 88.)

t VVylie, A., Notes on Chinese Literature, Shan-jhai, 1807, ).. Itil.

^ KiaufrTsze-ya {Keuvff fdi kiuuj) is rep<'"te.l to have been a counselor ..f Si Peh.

twelfth contnry B.C. (The Chin.;s(^ R.^ade.r's Manual, No. 2.->7.)

II
Fan Li(/'VfH Lai), nnuister of Kovv Psien, Prince of Viieh, whom he aided to

overthrow the rival kingdom of \Vu, the final victory of wirHli, after twenty years

warfare, was achieved H. C. 473. (The Chinese Reader's Manual, No. 127.)

^ Notes on Chinese Literature, p. KiL'.

**Chinesische Hriiuch und Spielc in F.m-.«p:i, I'.icslau. ISdil. p. 18.

tUuvestitiatious on the traditions ol'all tiiin-s.
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Avho presented tbeni to the Emperor Hwui tsung', and that tlie game
with its explauatiou was locked in the imperial treasury and first came
into general use iu the reign of Hwui-tsung's sou, Kao-tsung (1127-11G3

A. D.).

Mr. Karl Himly * cites Kanghi's Dictionary as saying that according

to general tradition dominos were invented iu the second year of

Siuen-ho (1120) and circulated abroad by imperial order at the time of

Kao-tsung.

Mr. Chatto t quotes the other great Chinese dictionary of the last

century, the Ohing tsz' t'ung, on the authority of Mr. Samuel Birch, as

saying that the cards now known in China as " Teen-tsze-pae" {tim tsz^

p'di), or "dotted cards," were invented in the reign of Siuen-ho, llL'O,

and that they began to be common iu the reign of Kao-tsung.

Mr. W. H. Wilkinson has recently show:' |that in the citation iiuule

by Chatto from the Ching tsz' tuiig, he

omits the concluding and most important ^T'^ ->/"

sentence: "Itidoes not follow that this class vm ^-4>-. ^^
of games originated in the period Hsiiau-ho,"

and says that the passage, adduced again

and again by European writers to prove

that cards (dominoes) \vere first invented iu

the reign of Siuen-ho, when carefully "-ex-

amined, distinctly declares that such a con-

clusion would be unsound.

"It is perfectly clear," Mr. Wilkinson says, "that

all that was done or asked lor in 1120 was an imperial

decision as to which of several forms of T'ieu-kiu

(Heavens and Nines) was to be considered orthodox.

The game iind the cards must have been in existence

long before. The passage from the Cheng-tza-t'nng

runs thus: 'Also ya p'ai, now the instruments of a

game. A conuuon legend states that m the second

year of the Hslian-ho, in the Sung dynasty

(1120 A. D. ), a certain official memorialized the

throne, praying that the ya p'ai (ivory cards) might be fixed as a pack of 32,

comprising 127 pips (sic, it should be 227, but Chinese printers are careless), in order

to accord with the expanse of the stars and constellations. The combination,
'Heaven,' (6—6, 6—6) consisted of two pieces, containing 24 pips, figures of the 24

solar periods; ' earth ' (1—1, 1—1) also composed of two pieces, but contained 4 pips,

the four points of the compass—east, west, south and north; ' man' (4—4, 4—4) two
pieces, containing 16 pips, the virtues of humanity, benevolence, propriety and wis-

dom, fourfold; 'harmony' (1—3, 1—3) two pieces of eight pips, figuring the lireath

of ' Harmony' which pervades the eight divisions of the year. The other combina-
tions had each their names. There were four players having 8 cards apiece for their

hand, and the cards won or lost according as the number of the pips was lessor
more, the winner being rewarded with counters. In the time of Kao-tsung

* Zeitschnft der deutscher Morgenliindischen Gesellschaft, Band 43, p. 451.

t Facts and Speculations on the History of Playing Cards. London, 1848, p. 55.

tThe American Anthropologist, Jan., 1895, vol. viii.. No. 1, p. 66.
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(1127-1163) pattern packs were issued by imperial edict. They are now known
throughout the euijjire as ku p'ai, 'bone pai;' but it does not follow that this class

of games, 2)o-sai, ko-wu, and the rest originated in the reigu Hsiiau-ho."

As tbe foregoinji- shows that the liistorical evidence is iucouchisive

as to the actual iiiveutiou of dominoes, and as the Chinese accounts of

the invention of other games are not particularly trustworthy, and
especially as the history of all games seems to be one of gradual evo-

lution, rather than direct invention, the following pages are devoted

Fig. 24.

PASE (DICE). SET OF THREE FOR CHAUSAU, MCKNOW, INDIA.

( Fnim specimens in Museum ol' University (.1 reniisylvania.

)

to an examination into the origin of the game from internal evidences

rather than an historical point of view.

DOMINOES A FOE3I OF DICE.

It is readily apparent that the 21 individual domino pieces represent

the possible throws with 2 dice, and that the domino pieces may be

regarded as conjoined dice. Of this the Korean dominoes furnish the

best material evidence. Consonant with many other Korean objects,

they are typical of an earlier age of Chinese culture than that now
existing in China.

Their material, color of spots, and the manner in which the "one"
spots are incised and made larger than the other spots, complete their

resemblance to 2 conjoined dice. It we accept this theory the bone-
faced bamboo dominoes may be regarded as directly related to the pre-
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Fig. 25.

PASE (DICE), SET OF THREE FOR CHAU-
SAK, LUCK.VOW, INDIA.

9ity of(Fr. in Mu.'»eum of L'ni'

nnsylvan.a.

)

cediug, the wooden backs beiug- substituted as a matter of economy.

Dominoes made entirely of wood would naturally follow, and the long

dominoes used in the south of China might be regarded as a later type.

Even they bear a suggestion of their origin in the spots with which

their ends and tops are decorated.

The names of the dominoes are the same as those of the corre-

sponding throws with the 2 dice, and the pieces are divided, like the

dice-throws, into the series of miui and

mo, in which they rank in the same order

as the dice. The correspondence extends

to the game as well, the most character-

istic domino game, td fin Avru, closely

resembling the most characteristic dice

game, chdl- fin kau. Indeed, if dominoes

were invented for the purpose of a game,

they doubtless had their origin in the

game with 2 dice. This game with 2

dice, sJu'ung /»/>•, which, according to one

Chinese authority, is said to have come

from India, finds a parajlel in an Indian dice game.

Several kinds of dice are employed in games in India. One (fig. 24)

called ^ff.s'^ (plural of p^fsvO i^re used in the game called chausar, SLud

consist of rectangular bone or ivory prisms, marked on 4 sides with 1,

2, 5, and G spots. These dice are sometimes made shorter and pointed

at the ends (fig. 25). Their origin I assign to the staves referred to on

page 507. Another kind of Indian dice, called by the Arabic name of

l-ab, or kabat, from k'ab,

"ankle," "ankle Done," are

used in the game of k'-aha-

tain, 2 dice being thrown.

Either natural astragali,

consisting of the knuckle

bones of a goat, or dice

marked on 4 sides with

"three," "four," "one," and

"six" spots, or cubical dice

regularly marked on the 6

sides (fig. 27) are employed.

The "four" spots on these

dice are usually marked in red, and often both the "three" and

"four" are marked in this color.* Thus cubical dice appear to be

Fig. 26.

SET OF LONG DICE: CELEBES.

' Thi.s account of k'ah was communicated to tlie writer by the Hon. Syad Moham-
med Hadi, of Sultanpnr, India. Two sets of ivory dice, received by the writer from

Lucknow, are cubical, and marked on their 6 sides with from 1 to spots, in the same

manner as our common dice. The '• fours" alone are in red.
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Fig. 27.

K.^BATAIN—PAIR OF IVOHY
DICE: LUCKNOW, INDIA.

directly conuected with the knuckle boues. The Arabic name for the

knuckle bone and the die is the same, l-^ab, and, like the knuckle

bones, which are commonly thrown in pairs, natural pairs from the

ri<>iit and left leg being used, cubical dice are also thrown in pairs.

Carrying out the resemblance, cubical dice in India are sold in pairs,

and by varying the arrangement of the "threes"

and "fours"* are actually made in pairs, rights

and lefts, like the knuckle bones. If this is the

true history of the descent of the cubical dotted
die, its evolution must have occurred at a very
early time, as the regularly marked stone die

(Fron, specimens in Museum of froui thc Greck colouy of Naucratls, EofVBt
Unlveri'ily ol Penn-^ylvania. 1

^ "' ?5J1'"

(fig. 28), assigned by the discoverer, Mr. Flinders

Petrie, to 600' B. C, bears witness.

]S"ow, the 4 sides of the knuckle bone (talus) (fig. 30), Avhich were
designated among the Eomans as supinum., pronum^ planum^ and tor-

tuosnm, and corresi)ond Avith the numbers "three," "four," "one," and
"six," receive in the Mohammedan East the names of ranks and con-

ditions of men. The Persians, according to Dr. Hyde, t name them,

respectively, "^w;^^?," "slave," "f7//j7>aM," "peas-

ant," ^^vezir,^^ "viceroy," and shah, ov padi-shah,

"king." Similar names are given by the same
author as applied to them by the Arabs, Turks,

and Armenians, From this it api^ears that the

names and rank given to the significant throws,

"three," "four," "one," and "six," with knuckle

bones and dice in Western Asia find their coun-

terparts in the names and rank of the same
throws in China, the names of the classes of

human society found among the Arabs being-

replaced in China with the terms for the cosmic

powers: "Heaven" ("six"), "Earth" ("one"),

and "Man" ("four"), and the "Harmony"
("three-one"), that unites them. It will also be observed that the

use of 2 dice, which appears to follow that of the natural pair of

knuckle bones, and is displayed in the Indian ¥abatain, and the

ancient and widely diifused game of backgammon, is paralleled by
the use of 2 dice in. China, where shvumj Ink (Japanese, sugoroku)

Fig. 28.

STONE DIE: NAUCRATIS,
EGYPT.

mm specimenin Museum of Univer-
sity of Pennsylvania.

* If a Chinese die be turned ace up and revolved toward the person holding it so

that the "two," "Hve," and "six" are disclosed iu succession, it will be found that

the "thr(!e" is usually to the left and the "four" to the right, while the opposite is

more usually the case on European dice. In the Indian dice here referred to, this

arrangement is alternated, one having the "three" on the right and the other on
the left.

t De Ludis ( )ri(iiralibus, p. 147.
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is a coinmou mime for dice play. It lias beeu observed that the

"tlirees" and "fours'' are marked in red on Indian dice, while in

China the "ones'' and "fours" are so marked. The Wale Ian san

ANCIENT ROMAN DICE OF IVOKY.

lecimens in Museum of University of Penli

sai relates that in the ,uame of ^Sugorokit the throws receive the fol-

lowing names:

Chio ichi, " doable one.''

Chio ni, " double two."

Shin san, "vermilion three."

Shin sin, "vermilion four.

Chio go, " double five."

Chio rolii, " double six."

From this it would appear that the dice anciently u.sed in Japan and

China had the " three " and " four " marked in red* like the Indian

Fig. 30.

THE FOUK SIDES OF A KNUCKLE BONE.

After Hyde.

¥abat, instead of the " one" and " four," as is the present custom—an

additional argument m favor of the Indian origin of the Chinese dice.

Two questions remain to be answered:

*A pair of miniature Japanese ivory dice, presented to the writer by Prof. Henry

H. Giglioli, of Florence, Italy, have the " threes" and "fours" marked in red.
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Where and for what i)nrpose were the dice-throws united in the

domino form, and why was the number of the doraino pieces increased

from 21 to 32 ? Dominoes are unknown in India as a native game, but

as it seemed possible that they might have had their origin there for

use in fortune telling, the writer made a carefnl exam iinition of the prin-

cipal East Indian systems of fortune telling with dice, bntthe resnlts

clid not throw any light u])on the origin of

dominoes. * The Thibetan astrologers, ac-

cording to Schlagintweit, t use dice which
are either cubes like European ones, or

rectangular parallelopipedons, sometimes

comparatively very long; the latter, in con-

sequence of their form, having two sides

bla,iik. This description agrees witli the
iennsyiv..,„H.

J

]>receding Indian dice used in fortune tell-

ing, which I regard as derived from the game Avith staves, but the

faces of a die (tig. 32), which Schlagintweit figures as used by the

Thibetans for astrological i)urposes, suggests a domino in the duplica-

tion of its si)ots.t

The astrological associations of the domino game have not thrown

Fig. :il.

ANCIENT GLASS ASTRAGALI : SYRIA.

From specimens m Museum of I'niversity of

o o o o

• • • •
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the diagram (fig. 33)* wbich is given by Legget as the accepted form

of the Lolc IShU, or " Lo writing," which is referred to in the Yilc King

as one of the sources of in-

spiration for its broljen and

undivided lines, \ is com-

l>osed of light and dark cir-

cles similar to the domino

dots. A
1 may suggest, in conclu- ^

sion, that dominoes may ^
have been first used as coun-

ters or tallies in a dice game
or m- a method of fortune O
telling with dice. They ex-

isted in their present form in O
China iu the year 1120 A. D.,

according to the Chinese rec- O
ords, with similar astrological

associations as at the pres-

ent day. They are clearly

descended from dice, and #
jtarticularly from that game O
with two dice which appears 9
to have been introduced into

China from western Asia.

O

O

O

O
Fig. 33.

o
o
o
o
o
o
o

I.O WHITING.

* This diagram coincides -with the most renowned of the arithmetical stjnares

whicii are used as charms both by Hindus and Mohaniniedans iu India. It is usually
writleu as below, an inversion of the Chinese arrangement.

This square appears in its numerical form on the Thibetan charts, reproduced by
iSchlagintweit. where it is arranged in the Chinese order.

It is believed iu India, said one of my Mohammedan informants, that to write this

charm will biing good look and money by honest meaus. The object for which it is

used is always written beneath it. He told me that his grandfather wrote it every
day after prayers and would place beneath it the words ri:k, "bread," or chardj,

"expenses."' Snch numbered diagrams are cut iu squares, each containing a number.
These are made into pills with wheateu bread and thrown into a pond or river to be
eaten by fish.

Auother Indian, a Hindu, says that this magic square is called in Hindustani
Fiiiidra vo yiiiitra, or the"' l.") yuntra."'

It is written both with numerals and with dots. In the latter case the set of dots
from 1 to 9 frequentl}' are made each of a different color and certain names are
given to them.

It is not improbable that this diagram was borrowed by the Chinese from India,
and that, too, at a much later period than is usually assigned to it by the Chinese.
The writer found a cojiy of it—in Arabic numerals, among the written charms iu a
soldier's kit captured iu Tt)uquin—in the Municipal Museum of the city of Havre.
The spots, like those on the dice, are doubtless survivals of a primitive system of

notation, like that which existed iu Mexico at the time of the Conquest.
t Legge, Kev. Dr. .James, The Ve King, Oxford, 18)^2. Introduction, )>. 18.

ilbicL, Appendix III, !Sec. l, par. To.
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THE ONYX MARBLES: THEIR ORIGIN, COMPOSITION, AND
USES, BOTH ANCIENT AND MODERN.

liy (4e()Hge p. Merrill.

Curator, Deparlineiit of (rcoloiiy, U. S. Xational Miiseiii

"It now remains for iis to speak of stones, or in other wonts, the leading folly of the day ; to say noth-

ing at all of our taste for gems and amber, crystal and murrhine vases. For everything of which

we have previously treated (down to the present book) may by some possibility or other have the

ai)pearance of having been created for the sake of man ; but as to the mountains, naturemade these

for herself, as a kind of bulwark for keeping together the bowels of the earth ; as also for the purpose

of curbing the violence of rivers, of breaking the waves of the sea, and so. by opposing to them

the very h.irdest ot her materials, putting a check upon those elements which are never at rest.

Antl yet, we must hew down these mountains, forsooth, and carry them off; and this for no other

reason than to gratify our luxurious inclinations."

—

Pliny.

Since very early times civilized man has shown an ever increasing

teiulency to decorate his home and his temples with objects beautiful

and rare. With but a limited knowledge of metallurgy, with methods

of manufacture crude in the extreme, the scope of his means was at

first limited to such materials as nature had already prepared for his

use or as could be wrought into objects of beauty by the few arts at his

command. It is but natural, therefore, that the gems aud precious

stones early came into demand for household as well as ])ersonal adorn-

ment, while the marbles and alabasters, the granites, porphyries, and

more vulgar lime and sandstones became equally desirable for purposes

of interior decoration and for the rougher exteriors of houses and pal-

aces, temples and tombs, where\^er civilization had gained sufficient

footnold to rendei them objects of admiration, or where a desire for

immortality had spurred the builder to seek a less perishable material

than wood.

Hence it is that the onyx and sardonyx, the diamond, the opal,

and the i>earl, as well as marbles and alabasters were thousands of years

ago as well known and—among the wealthier classes—even more univer-

sally used than to day. It is indeed a singular fact that in all these years

that have elapsed since history began, scarcely a gem or ornamental

stone of more than local importance has been discovered but was
known, in at least some of its varieties, and utilized by a jieople so

ancient that we can read their history only m their ruins.

Among the most beautiful of the many stones thus used for both

building and for interior decoration, were certain travertines and cave
541
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deposits, the so-called ouyx marbles, or oriental alabasters, the lapis

oniscits, or onychites, of the Eomaus, It is the purpose of the writer

to present herewith in considerable detail the results of his own
researches and observations on this class of rocks, together with so

much additional information as can be gleaned from available sources.

It is unfortunate in our discussion of the subject in hand, that both

the popular names by which these stones are known are erroneous and

misleading. The term onyx as properly used, includes a banded variety

of chalcedony—a purely siliceous rock—the name being derived from

the Greek <ryu^ or (r^uj(u>v, a nail, in allusion to the wavy bands by
which the stone is traversed, and its translucency, both of which are

characteristics of the nails upon tbe hand. That such a name should

have become applied to this particular variety of travertine is by no

means strange, since both the characteristics of banding and translu-

cency are often as pronounced as in the true onyx. And, inasmuch as

the name has become too firmly engrafted upon the literature to ever

become wholly eradicated, it is the name used here, but in its adjec-

tive form only, as descriptive of a kind of marble.

The term alabaster as applied to the stone is even more misleading

than onyx, since both stones are used for nuich the same purposes,

and when reading published accounts we are not infrecprently at a

loss, unless descriptive qualities are mentioned, to know at all times

whether the material under discussion is a true alabaster (gypsum) or

an onyx marble. Thus Chateau * states that the alabasters are trans-

lucent, of a greater hardness than the marbles proper, and are hence

more expensive to work. Finally he says the alabasters "presenteut

des veines festonneeset onduleuses, que 1' on ne remarque jamais dans
les marbres avec cette meme irregularite." It is obvious that this is a

travertine and not a true alabaster. Again (on p. 453) he speaks of

" Valabatre dnr,^^ or '^ealcaire,^' having a yellow or variegated tint, and
which is found in grottos and caverns in calcareous rocks. The '^ ala-

batre tendre'''' or ''(jijpseux'''' of this writer is the true alabaster.

Pliny, the elder, from whom we quoted at the beginning of this arti-

cle, wrote with an equal lack of perspicuity, though this perhaps is to

be little wondered at. He says: "Our forefathers imagined that onyx
was to be found only in the mountains of Arabia, and nowhere else, but

Sundines was aware that it is also found in Carmania. Drinking ves-

sels were made of it at first, and then the feet of beds and chairs. Cor-

nelius Nepos relates that great was the astonishment when P. Lentulus

Spinther exhibited amphorse made of this material, as large as Chian

wine vessels in size, 'and yet five years after,' says he, 'I saw columns
of this materml, no less than 2 and 30 feet in height.' At a more
recent period again some change took place with reference to this stone.

Teclinokijrie du Batiment, Vol. ii, p. 448.
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for four small pillars of it were erected by Cornelius Balbus in his

theater as something quite marvelous. Ajasseu, however, thinks these

were of yellow jasper or sardonyx, and I myself have seen 30 columns
of larger size in the banqueting room which Callistres erected."

Again, "this stone is called 'alabastrites' by some, and is hollowed

out into vessels for holding unguents, it having the reputation of pre-

serving them from corruption better than anything else. In a calcined

state it is a good ingredient for plasters. That which is of a honey
color is the most esteemed, covered with spots curling in whirls and
not transparent. Alabastrite is considered defective when it is of a

white or horn color, or approaching to glass in appearance." *

"Alabastrites is a stone which comes from Alabastron in Egypt and
Damascus in Syria. It is of a white color, spotted with various tints.

Calcined with fossil salt and pulverized, it is a cure for affections of

the mouth and teeth, it is said.''t

"Ajasseu remarks that under this name (alabaster) the ancients

meant, first, yellow, calcareous alabaster, and, secondly, chalcedony,

unclassified."!

It seems most probable that the drinking vessels and feet of chairs

and beds referred to in these quotations were of the true onyx (chal-

cedony). The amphora? and large columns, on the other hand, were
most likely of the onyx marble (travertine or stalagmite). The ala-

bastrites, which on being calcined is good for i)lasters, would seem at

first thought to be a true alabaster (calcium sulphate) since this when
thus treated yields the well-known plaster of paris. I have as yet,

however, to learn with absolute certainty of the use of the sulphate

by the Egyptians for the purpose he mentions—that of making vessels

for holding unguents; and, inasmuch as the calcium carbonate would
yield quicklime on calcining, it seems most probable that the material

referred to in the second and third quotations from Pliny's work was
of the last-named material.

In the descriptions of St. Marks Cathedral at Venice, as given by
Baedecker and others, mention is made of an altar with " four spiral

columns of alabaster, said to have once belonged to the temple of Solo-

mon, of which the two white ones in the middle are semitransparent."

To one at all acquainted with the physical properties of the true ala-

baster it seems impossible that the material- can be other than an onyx
marble or perhaps chalcedony.

The above illustrations together with the references wliich follow will

serve to show the confusion existing in the literature on the subject.

The derivation of the name is interesting, and may well be dwelt
upon briefly here. The original Greek word from which our word

* Pliny, Natural History, Book xxxvi, chap. 12.

i Ibid., Book xxxvii, chap. 54.

J Ibid., Vol. VI., p. 399.
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alabaster was derived was uhL-ianrfxtz^ or iu.(i;ia(yTp«'^^ aud is said to have

been derived from a^ not, aud hx'flr,^ a handle, or yjj-i^^r-', to hold, in allu-

sion to the little handleless, phial-like, or amphora-shaped perfume

vessels eoustructed from it. But the word after a time passed from the

thing made to the substance of which it was made, though Pliny men-

tions an Egyptian town called Alabastron, where the manufacture of

the vessels was carried on. The ancient Eoman name of the stone wa?

alabastrites.* Be this as it may, the name alabaster, as now used by

all authorities, applies only to a white, though sometimes variously

veined and mottled variety of gypsum, a calcium suli»hate, while the

onyx marbles with which we have to do in this work, are of calcium

carbonate and mineralogically either aragonite or calcite, principally

the latter,

ORIGIN AND MODE OF OCCURRENCE.

The origin of these stones is purely chemical, and of interest on

account of the very simplicity of the process. Simple aud well known
though it may be, we are apparently not yet able to account in a

manner entirely satisfactory for the varying physical conditions, as

texture and hardness or form of crystallization, under which the mate-

rial occurs. Pure water, although an almost universal solvent, never-

theless acts so slowly upon most substances belonging t% the mineral

kingdom that the results are quite inappreciable to the ordinary

observer. When, however, holding minute quantities of carbonic acid,

and especially when, as deep in the surface of the earth, it is under

considerable pressure, its solvent property is very considerably aug-

mented, and results are produced both in the way of solution and
redeposition which are readily noticeable, even to the most casual

observer.

One of the most common mineral substances found in aqueous solu-

tion is carbonate of lime, the essential constituent of ordinary limestones

and marbles, as well as of the beautiful onyx marbles, as we shall

notice later. It is to be found in the water of all springs, streams,

lakes, and seas, aud furnishes the means whereby the uniltitudinous

shellfish aud corals build up their calcareous shells and skeleton-like

supports. Pure water will dissolve only 1 part in 10,800 when cold

and 1 part in 8,875 when boiling. When the water is saturated with

carbonic acid gas at ordinary atmospheric pressure and a temperature

of 10° C, its capacity for solution is increased to nearly 1 part by
weight in 1,000 (0.88 grams per liter of water). With an increase in

pressure the amount of carbonic acid that can be held by water is

also increased, and there is as a natural result an augmentation in its

solvent power. The maximum amount of lime which can be dissolved,

even under the most fiivorable circumstances, is stated by Roscoe and

*JoxES, T. Rupert. Demonstratiou oh the marbles aiitl other monumental stones

in the British Museum.—(Proceedings Geologists Association, Vol. vin.)
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Scborlemmer to be about 3 grams per liter of water, or 3 parts by
weight to 1,000.

As has loug been kuowu, it is to the escape from solution of half

the combined carbonic acid, aided in some cases by the secreting power

of algous vegetation, that is due the deposition of the lime carbonate

in the form of sinters and tufas about the orifices of springs, in that

of scale in steam boilers and other vessels, or in the form of stalagmitic

and stalactitic deposits in caves. With its solvent power diminished

by the loss of the acid gas, the water deposits its load as rapidly as the

gas escapes.

Kow, although we know this to be the i)rocess by whi(;h the calca-

reous deposition takes place, we do not know absolutely just what are

the conditions which control the character of the deposit as regards

compactness and condition of crystallization. Why in some cases the

deposit should be so compact as to be susceptible of an enamel-like

polish, and of such colors as to make a beautiful marble, or again light

and tufaceous like those now forming at the Mammoth Hot Springs in

the Yellowstone National Park, or the more compact lapis Tiburtinus

of Tivoli, Italy. Such synthetic work as has been done fails to throw

much light upon the subject. G. Rose* has shown that by humid
methods it is possible to produce out of the same solution crystals of

both aragonite and calcite, the one or the other forming according to

the temperature of the solution, Aragonite was formed exclusively by
a rapid evaporation of hot solutions, while calcite was produced from

similar solutions, both hot and cold. As the investigations here

chronicled have shown the onyx marbles to be almost invariably of

calcite, it is at once evident that we must look for other controlling

conditions than those of temperature for a satisfactory solution. Such
literature as bears upon the subject enables us, however, to draw,

from analogy, certain conclusions, and it may not be without interest

to refer here briefly to the expressed opinions of others. Thus Dr.

Edward Hitchcock, writing half a century ago, says:t

"I have alluded to tbedepositiou ofm irble, or alabaster, by certain springs in the

vicinity of Lake Oroomiah (Persia). What is called the Tabrez marble has been
repeatedly described by travelers; but I doubt whether definite geological ideas have
yet been entertained respecting the mode of its formation. With the exception,

perhaps, of a deposit of travertine around Rome, in Italy, resembling statuary

marble, I am not aware of any case besides those around Oroomiah in vrhich the

most beautiful marble is produced by springs. The Tabrez marble is usually of

a yellowish or light blue color, perfectly compact, and so translucent that it is used
in thin slices for the windows of baths and other places, like the phengites of the

ancients. * * * The common opinion is that the springs now deposit it; but one
or two facts have led me to suspect that this may not be the case. Above the marble
there lies a deposit, several feet thick, of common tufa, or travertine. No\y, my sus-

picion is that this tufa is all the deposit which has been formed since the springs

*Fouque and Levy, Synthese des Mineraux et des Roches.

t Transactions of the Association of American Geologists and Naturalists, 1840-'42,

pp. 414-415.

H. Mis. 184, pt. L' 3~i
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assumed their present state, and that the alabaster was deposited when their temper-

ature was higher, and when, perhaps, they were beneath deep waters. However,

this opinion is little better than conjecture."

Bischoff,* iu discussiug similar phenomena, says:

"It is interesting to know that mineral springs can deposit granular limestone. I

dou])t whether hot springs are V)etter suited to this than cold, from which the depo-

sition takes place slower than from the former ; but the slower the CaCOt is deposited,

the more likely is it to assume a crystalline form. "

J. L. Smith, writing- of the thermal waters of Hierapolis, says:t

"The amount of water is very great, and it is so highly charged with carbonate of

jimeasto incrust all bodies that it comes in contact with, and it takes place sorajjidly

that the coucretion does not possess great solidity, and frequently has a granular

form, resembling driven snow."

W. H. Weed, in writing on the deposition of calcareous matter by

the waters of the hot springs of the Yellowstone National Park,says:t

"Another variety * " * is that which forms the lining of hot-spring ventholes.

This is deposited comparatively slowly, and occurs in shelly layers half au inch to

3 inches thick, with a smooth, rounded, and globular surface. It is crystalline and

marble-like and pure white. This travertine is a crystallization out of a supersatur-

ated solution of carbonate of lime, due to the relief of pressure as the waters

approach the surface. A similar deposit lines the ventholes of the Orange and other

springs, and is analogous to the deposit so quickly formed in the conduit pipes

leading the hot water to the hotel baths, also due to supersaturation, experiments

showing that such solutions do not deposit their excess of lime at once, but in the

coiirse of a short time."

Bearing iu mind that these onyx marbles are of calcite, and so com-

pact as to acquire under proper manipulation an enamel-like i)olish,

and fitrtber that, as noted later, they are all superficial deposits, it re-

mains to formulate our own opinions regarding their origin and to note

Low far they differ, if at all, from those above given. It is well to

note, at the very outset, that while there is no apparent doubt but that,

with the exception of the deposits in caves (see p. 550), the onyx marbles

are the result of spring- action, I have been able to learn of no single

instance in which material of this nature is now forming, the recent

deposits invariably taking- a tufaceous structure. It is singular, to say

the least, that widespread phenomena due to purely local causes should

be so nearly synchronous in action and that we should be living in an

age of cellular deposition only.

It is evident that, so far as their mineralogical nature is concerned,

the onyx nuirbles may be products of deposition from water of any
ordinary temperature, hot or cold. Accepting the fact that such depo-

sition would take i)lace more slowly from a cold than from a hot solu-

tion, and that the more slowlj' deposition takes place the more likely is

* Chemical and Physical Geology, Vol. 1, ]>. 152.

t Original Researches, p. 64.

t Formation of Travertine and Siliceous Sinter by the Vegetation of Hot Springs.
Kinth Ann. Rep., U. S. Geological Survey, 1887-'88.
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the dei)Osit to assume a crystalliue structure, we miglit at first thought

conclude these to be cold rather thau hot water deposits. Bearing in

mind, however, that they bear evidence of comparatively rapid growth,

such as would indicate deposition from waters of a high degree of sat-

uration, it would seem more probable that at the time of issuing the

waters were comparatively hot, and perhaps under conditions of con-

siderable pressiire as well as saturation.* The tendency of such to

immediately lose their excess of carbonic acid and deposit a light

tufaceous travertine or sinter, as upon the immediate surface at the

Mammoth Hot Springs, would be checked provided the discharge took

place in pools of quiet water. We know that deposits sufficiently com-

pact to receive a polish are sometimes formed in steam boilers, where,

however, more than ordinary degree of saturation prevails and under
unnatural conditions of pressure, t The onyx deposits being, how-

ever, purely superficial, no such conditions of pressure could exist, and we
must apparently fall back upon such conditions as should retard the

loss of carbonic acid and thus cause the deposit to take place more
slowly. Such conditions, we may fairly assume, would exist at the

bottom of pools of water, and it is under such conditions, in the

writer's opinion, based upon observation as well as on theoretical

grounds, that the onyx marbles have been formed. To account, then,

for the alternating tufaceous and compact character of the beds which

everywhere exists, we have to make only the natural assumption that

the temperature of the water and its degree of saturation periodically

varied, the variation being accompanied perhaps by a difference in

volume or place of discharge, whereby the water hitherto accumulating

in pools, ran off almost immediately, permitting a ra})id loss of carbonic

acid and an equal rapid diminution in temperature. This intermittent

character of the deposition, and in fact the general history of onyx
formation is, so far as my own experience goes, best shown in a region

rather difficult of access known locally as the Tule Arroyo, a deep cation

or ravine on the peninsula of Lower California, some 150 miles south from

San Diego, and 15 to 20 miles from the gulf coast. The country rocks

here are nearly black mica schists and blue gray silicifled limestones

and quartzites standing nearly vertical with a strike some 20^* west of

north, the whole being cut by the ravine, or arroyo, as it is called by
the Mexicans. On the steep slopes of the hills on either side, and
before the ravine had assumed anything like its present depth, springs

have from time to time gushed out and deposited their calcareous load

upon the surface over which they tlowed. As a rule the first material

*T]ie fact that nearly every deijosit of tliis nature of which I have thus far found
trace is iu a region of comparatively recent volcanic activity increases the probabil-

ity of their being hot-spring deposits.

tTbe writer has in his possession such a crust some .5 c. m. in thickness, taken from
the boiler of an ocean steamer plying between New York and Portland, Me. In this

case, however, the mineral is anhydrite (anhydrous sulphate of lime) rather than a

carbonate.
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thus deposited was a dull-colored cellular travertiue which cemented

together the augular fragments of older rocks with which the slopes

were strewn, giving rise to a coarse conglomerate, or breccia. After

this had gone on for some time and the travertine layer had grown, it

may be, to several feet in thickness, the conditions changed as I

have attempted to outline above, and the deposit took the form of the

compact and beautifully veined and tinted stone to which the name

onyx is commonly applied. In time the onyx-forming action ceased in

its turn, and for a period no calcareous deposition whatever took

place, the slopes becoming once more covered with angular particles

of older rocks from higher up, these in their turn becoming cemented

into breccias when the springs resumed their work. In this way were

built up the alternating layers of breccia, tufa, and onyx, until finally

all deposition practically ceased, and spasmodic but fiercely rushing

streams cut the arroyo to its present depth, exposing in either wall the

irregularly alternating beds described. In the bottom of the caFion

still exist two diminutive springs, each building up in its feeble way
small beds of tufaceous material. The water still flowing is so highly

carbonated as to bubble like a glass of Vichy fresh from the fountain,

and leaves, when drank immediately, a pleasant prickly sensation in

the mouth and throat

In discussing the origin of the onyx marbles, it is perhaps but fair

to question the possibility of their having been originally deposited as

tufaceous materials, and subsequently compacted and crystallized by

pressure, heat, and percolating solutions, or other of the ordinary agents

of metaniorphism. This can be best answered by pointing out the

alternating character of tufaceous and compact layers. It is ditticult

to conceive of conditions such as should have metamorphosed any one

bed without aft'ecting, in the least, those either above or below, or both.

The wavy, undulating lines of deposition, comparable with the rings of

growth upon a tree, are well defined and unbroken, and though ditter-

ing frequently from one another in color and crystallization preserve

their parallelism and individuality throughout. (iSee pis. 1 and 3.)

There are apparently good reasons for supposing the material to have

been deposited as we now find it, the crystallization being contempo-

raneous with deposition, as is the case with the stalagiuitic material in

caves. * The wonderful variations in color, even in the same block or

slab, are, however, in part due to changes subsequent to their deposi-

tion, and it may be well to dwell upon this branch of the subject in

considerable detail. Few rocks possess so wide a range of colors or

shades of the same color. Pure white, opaque, milk or chalk white to

almost colorless, gray, brown in hues from light ochre to deep mahogany,
buff, amber, ochre yellow, pink, red, and green are all common; the

* These latter deposits tlo, however, in some cases undergo a recrystallization

whereby the whole internal structure is luodiiied without change of external form,

as 1 have mentioned elsewhere.



Report of National Museum, 1893 — WIerrilt,
Plate 1

,





Report of National Museum, 1893.

—

Merrill, Plate 2.

I I

"fill;.'
-'*""^'

1^ -i VvJ

if,%M
S^ 2

1- s

<t '-1

^.## w. 4^ ^^Ah. A l,.l''lM/ : ,, ,>' .lll'I'lVlllMlllluM^^^^^^^^^^^^^^







Report of National Museum, 1893— Merrill. Plate 3.

Slabs of Onyx Marble cut across plane of deposition to show banding.

Cat. No. <i7'00i), U. S. N. M. Mayers Station, Ai-izona.

The colors are white, greenish, and brown.
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various hues beiug sometimes constant throughout large masses, some-

times intermixed and blended, sometimes occurring in alternating par-

allel bands, and sometimes in distinct veins and spasmodic dashes. In

the majority of cases the coloring matter is supposedly iron in some of

its forms, aided in part by manganese; in any case the api^arent color

may be modified by conditions of crystallization and structure, a clear

translucent stone, by transmitted light, appearing much lighter and
of more delicate tints than one that is opaque,* Assuming that the

color constituents are only the two metals named, it yet remains to

account for their presence and explain the conditions under which they

give rise to such a variety of hues. It is easy and presumably correct

to assume that the coloring matters were deposited contemporaneously

with the calcite, but we must not in accepting this overlook the fact

that these substances are unequallj- soluble, and under proper con-

ditions would not be deposited together at all, but would undergo a

process of natural separation. As is stated by Bischof,t water which

contains carbonate of lime and i^rotoxide of iiou "may, when it passes

for long distances in contact with the air, finally deposit pure carbon-

ate of lime."' This, for the reason that the iron early becomes con-

verted into the condition of sesquioxide and is deposited almost at

the start. We can here account for their intimate association only on

the f-upposition that at the time of deposition the water was not flow-

ing, but lying in quiet pools where oxidation as well as loss of car-

bonic acid was retarded. The variation in color of the bands might
thus be in jiart accounted for on the suj)position that the waters, as

they issued, contained at times varying amounts of the oxides men-
tioned. (See pi. 3). I

In fact, however, the varying hues are by no means due wholly to

the proportion of metallic oxides, but rather to the conditions under
which these oxides exist and to organic matter. In certain cases, as

in the slabs shown in jjl. 3, the bands are of alternating white,

green, and brown color, though all show practically the same percent-

ages of iron when calculated as i^rotoxide carbonate. As a matter of

fact, however, the iron exists in this state only in the white and faintly

* A good illustration of the popular ideas regarding the cause of the color in these

rocks is given in the accompanying paragraph from the Engiueeriug and Mining
Journal (New York), vol. 49, p. 678. "Mexican onyx is a form of stalagmite, and
its colors are formed l»y oxides of metal in the earth over the caves through which
calcareous water passes. Gold is represented by purple, silver by yellow, iron by
red, copper by green, and arsenic and zinc by white." It is difficult to conceive of

any wording by which more errors could be comprised within the limits of a single

paragraph.

1 Chemical and Physical Geology, p. 146.

iThe higher or the lower the temperature of the water, the more or less rapid its

cooling, the greater or less abundance of bicarbomite of lime and jirotoxide of iron,

and the different proportions in which these compounds occur—all these circum-

stances may give rise to the most varied deposits of these substances as regards
their relative quality.

—

{Bischof, p. 147.)
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greenish layers, the brown layers contaiuiiig it in the form of both

protoxide and more or less hydrated sesqnioxides. , Bischotf, in speak-

ing of a like condition in the so-called sprudelstein of Carlsbad, says:*

The brown coutaiiis a considerably larger (juautity of peroxide of irou than the

white, Avhich is sometimes quite free from it. This difference jtresupposes either

that there is a difference in the quantity of irou contained in the water, or that

sometimes the atmospheric air has a greater influence than at others, and that in

those cases a larger quantity of protoxide of iron is peroxidized.

In the case of the stones here described the percentage of iron in the

green and brown and red varieties is nearly the same, the varying hues

depending mainly upon its chemical condition. While it is possible

that a part of the change from protoxide carbonate to sesquioxide

took place at the time of deposition, a large part is due to oxidation

which has taken place since the beds were in substantially their present

condition, and is due to i^ercolating solutions. That this is the case is

abundantly proven by the fact that the oxidation in most cases can be

readily seen to have iirogressed along lines of Jointing and fracture

and along the more porous layers. In many cases the oxidation is

accompanied by a partial removal of the lime carbonate, whereby the

stone is rendered cellular and unfit for use. Such, however, is not

always the case, and many of the oxidized varieties are beautiful in the

extreme, as well as uni(jue. {^See under chemical and physical proper-

ties, p. 558.)

The cave marbles differ from the travertines mainly in method of dep-

osition, being cold-water deposits irpon the walls and floors of limestone

caves. Eain water passing through the atmosphere and soaking

through the layer of soil by which the earth is covered becomes charged

with a varying amount of carbonic acid, which gives it the power of

dissolving slowly the lime carbonate forming the essential constituent

of the rock limestone, as already noted. Filtering downward through

cracks and fissures or between the laminje com])osing the beds, it thus

gradually enlarges them until what are popularly known as caves or

caverns are produced. But after this cave-forming process has gone

on for awhile another process sets in, whereby the cavern may be wholly

or in part refilled. The water from the surface percolating down through

the roof of the cave dissolves out a portion of the lime carbonate, just

as when running through a crack or fissure, but in this case the

water comes through the overlying rock and renmins for a time sus-

pended, in the form of a drop, from the ceiling. Here it evaporates or

loses a part of its carbonic acid, and, unable longer to hold the lime in

solution, begins to deposit it in the form of a ring around the outer mar-

gin of the drop. As time goes on this ring becomes prolonged into a

quill-like tube, growing in length always from its lower end. After a
time, as a rule, this frail tube becomes partially or wholly closed, when
the water flows down over the outside, the growth now being wholly

^ Op. cit. p. 148.
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external. In this way are fornieil the elongated pendant cones from

the roofs of caves, and to which the name stalactite is given.* Such

on being cut and i^olished show a beautiful zonal structure, not wholly

unlike the rings of growth upon the trunk of a tree. (PI. 13.)

But it rarely happens that all the water evaporates upon the ceiling;

a portion usually falls upon the floor, where by a similar process it

builds up a deposit chemically the same as the stalactites, but difteriug

in that owing to the spreading out of the water as it falls, the floor

deposits are more massive in form. To these floor deposits the name

stalagmite is given. In some cases they rise in the form of blunt

trunks or cones to meet their corresponding stalactites above until

there are formed continuous pillars from floor to ceiling, as shown in

l)late 1. If this process goes on for a suflicien t time the entire cave may
be refilled, and since the water in percolating through the roof dissolved

only the pure lime carbonate, or with but a trace of impurity, leaving

nearly all the carbonaceous, siliceous, and clayey constituents behind,

so these stalactitic and stalagmitic deposits are of purer lime, refined by
nature's methods and recrystallized under new conditions. The form

of crystallization, it should be stated, is sometimes that of aragonite,

but so far as the writer's experience goes, more commonly that of

calcite. It is sometimes, though not always, possible to distinguish

between the two forms of crystallization by the unaided eye, stalac-

tites (or stalagmites) of aragonite showing interiorly a radiating

fibrous structure, the fibers being not infrequently beautifully curved

and of a silky luster, while those of calcite are more granular. It some-

times happens that deposits of both kinds are to be found in the

same cave, though so far as my own observation goes they belong in

such cases, as at Wyandotte, Indiana, to diftereut periods of growth.

What the conditions are upon which these varying forms of crystalli-

zation dei^end is not now apparent.

It follows almost from necessity from their mode of origin, as above

given, that the beds of onyx marbles, both spring and cave deposits, are

as a rule lar less extensive and regular in their arrangement than are

the ordinary stratified and bedded limestones and marbleSc Spring

action is more or less intermittent, and the |)Iace of discharge, as well

as the character of the deposit, variable. The latter usually take the

form of a comparatively thin crust, conforming to the contours of the

surfaces on which it lies. The various layers thicken aud thin out

irregularly, and are often lenticular in cross section. Sound and homo-

geneous layers of moi-e than 20 inches thickness are not common.
Where two or more layers, of sound and merchantable material occur

they are not infrequently separated by tufaceous material, foreign

debris, or by impure aud porous onyx of little value. This condition

of aft'airs will become more apparent as particular occurrences are

* On tlie Fonuatiou of Stalactites aud Gypsnm lucrustatious iu Caves. Proc.

U. S. Nat. Muiseuui, xvii, 1894, p. 77.
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described. The cave marbles vary even more irregularly, both in extent

and quality. The deposit may be a mere veneering over the face of the

rock, and although there is apparently an abundance, judging from

appearances alone, the actual amount of available stone may be

extremely small.* Moreover, such deposits are rarely uniform tor any

great distance, either in texture or color. Owing to coarse crystalli-

zation, they fracture easily, and, moreover, are more than likely to con-

tain numerous cavities, large and small, known popularly as " thumb

holes" and "i)iu. holes." The small amounts of metallic oxides and

organi-c matter they contain render the colors light and usually dull.

White, yellowish, amber, and reddish, with a resinous luster, are com-

mon. The rock as a rule is less translucent than the true onyx marbles,

and when polished appears "muddy" and unsatisfactory. Neverthe-

less, such deposits do not infrequently yield comparatively small blocks

of beautiful material and material that is doubly desirable because it

is unique.

Properly managed such can be worked up to good advantage, but too

much has been expected from them, and it is this fact that ha^s led to

the disastrous failures following every attempt that has thus far been

made to work the cave marbles in America. If the material as taken

from the ledge could be assorted by some competent person and worked

up, each block for such a purpose of ornamentation as it seemed best

adapted, then we might hope for some interesting results. But at best

the cave marbles of America must rank as "uniques" rather than

objects of commercial value. They will never become regular sources

of supply. There is too much waste and too much uncertainty regard-

ing amount and quality.

A marked and very beautiful feature of the onyx marbles in gen-

eral, and particularly of those which originate as spring deposits, is

the fine, undulating, parallel bands of growth or lines of accretion

shown on a cross section, and which are of course due to its mode of

origin through successive depositions upon the surface (see pi. 1). The
stone owes its chief value for decorative purposes to its translucency,

fine veination, and color. In many instances the original hues have

become enhanced by oxidation and through the development of retic-

ulating veins of small size, due to incipient fracture, into which perco-

lating waters have introduced new coloring solutions or locally oxidized

the protoxide carbonates, which seem to form tlie chief coloriug constit-

uent, as already noted.

The localities from which the finer grades of stone oi tnis type have

in times past or jjreseut been obtained are few and widely scattered,

* The writer has met with just sucli cases iu his experience. A certain deposit

was represented as a solid mass of inercliautable stone, showing a (juarry face 100

or more feet in length by some 20 or 30 feet in height. On inspection it was
shown that the "quarry face" was but a thin coating of stalactitic matter over

the sloping wall of an old cavern. Not a cubic yard of merchantable stone ctiuld

have been obtained in the entire outcrop.
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and it is interesting to note that, with tlie exception of the cave deposit,

all that have thus tar come under the writer's notice wliich are of such

color as to make them preeminently desirable for ornamental purposes,

occur in hot and arid countries and regions not far distant from recent

volcanic activity. This is as true of foreign as of American occurrences.

It is to be noted that all the deposits known are of slight geological

antiquity, belonging to late Tertiary and early Quarternary periods. If

materials of like nature were earlier deposited they would seem to have

so far lost their identity as to be no longer recognizable. Contrary to

the general belief, as indicated in the literature of the subject, or by
the labeling of samples in museums, the onyx marbles, as shown by
the investigations here chronicled, are almost without exception of cal-

cite and not aragonite. It is true that the basis for such a statement

is founded mainly upon specific gravities, the results of which may in

certain cases seemingly be open to doubt. While, however, it is possi-

ble that certain of these stones may be made up of finely alternating

bands of calcite and aragonite, there would seem no legitimate reason

for doubting the main mass of the material to be calcite, particularly

when microscopic examinations have borne out the results obtained by
gravity methods.

USES, ANCIENT AND MODERN.

As already noted, the onyx marbles were used in Egypt during very

early times for making small articles, as jugs, bowls, canopic vases,

and amphorai, employed to hold offerings to the gods, the ashes of

the dead, and for other religious and domestic purposes. We find

them thus utilized as early as the second dynasty. It is worthy of note

that few, if any, of these articles were polished, though many of them
show great skill in workmanshii^. In the Abbott collection of Egji^tian

antiquities of the New York Historical Society are several fine examples
of this nature, one of which is shown in pi. 9, fig. 2.

According to the guide book to the fourth Egyptian room of the

British Museum (1892, p. 117) the vases, bowls, saucers, spoons, and
other vessels, which were placed in the tombs to hold the wine, oil,

honey, sweetmeats, perfumes, and cosmetics offered to the dead, were,

during the first six dynasties, commonly made from plain white "ala-

baster" (whatever that may be). Afterwards, variegated marbles and
stones were frequently employed, including aragonite, granite and
diorite, steatite and schist. Mr. G. F. Harris states* that the oynx
thus used during the earlier periods—the fifth and sixth dynasties

—

was plain and of one uniform layer, but about the time of the twenty-

fifth dynasty a zoned variety of a yellow color came into use. This
authority further states that the principal shapes shown in the British

Museum are "hemispherical vases with wide open mouths, for holding
wines; basins, cylindrical vases, with wide rims for unguents or oils;

vases in the shape of wiue jugs, two-handled amphorjv, and drop-shaped

" The Bnilder, London, vol. 61, 1891, p. 14.
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alabasters.'' These latter forms were held in sneb high esteem that

they were exported from Egypt, aud it is stated that "the names of

Persian mouarchs have been found in hieroglyphic and cuneiform

characters upon them, whilst vases apparently of Egyptian material, if

not of Egyptian fabric, have been discovered in the early tombs of Asia

Minor, Greece, and the isles of the Arcliipelago." According to other

authorities,* the first mention of articles of this nature by Greek writers

is that of Herodotus (born 484 B. C), who speaks of a p-upo'^ a\iia<TTp„,> as

one of the presents sent by Cambyses to the Ethiopian king. " Some
of these vessels," it is stated, '"had a long and narrow neck, which was

sealed; so that when the woman in the gospel is said to break the box

of ointment, it appears probable that she only broke the extremity of

the neck, which was thus closed." The Egyptians did not, however,

confine their use of the stone to these small articles, but at a very early

period began utilizing it for the interior decoration of their tombs and

temples. According to Dr. J. VV. Dawson, t the magnificent granite

temple of Kephren at Gizeh was lined with this stone in the early age

of the pyramid-building kings.

" Some of the very old touibs iu the Memphite cemetery at Sakkarah are liued with

alabaster, or i^artially so lined. A curious example of the latter may be seen in the

tomb called that of Unas. The inner sepulchral chamber of this tomb is liued with

slabs of alabaster. The work is then continued in common limestone, aud the

entrance of the tomb is line-l with the stronger and more enduring red granite. At

Abydos are the remains of a magnificent monolithic shrine of this stone, and at

Karuak a similar shrine is built of alabaster slabs, some of them 20 feet in length.

In this and other cases one is astonished that so tine work and material should be

lavished on places enshrouded in darkness; and the question is raised, but can not

be answered, What means of illumination had the ancient Egyptians, beyond the

smoky oillamps and torches, which would scarcely suffice adequately to illuminate

the interior of tombs aud temples, aud would soon have destroyed their beautiful

workmanship.''

"The finest work in Egyptian alabaster that I have seen [says the writer] is the

sarcophagus of Seti I, father of Rameses II, { found in his tomb in the 'valley of the

kings,' by Belzoui, and now in Sir John Soane's Museum in London. It is 9 feet 4

inches m length, 3 feet 8 inches wide, and from 2 feet 8 inches to 2 feet 3 inches deep

;

and is hollowed out of a single block so delicately that its general thickness is only

2| inches, and that a lamp placed within shines through the translucent sides. On
the bottom of the coffin is a figure of Netpe, or Athor, the mother goddess, with

arms extended to receive the body of the King ; and the whole surface is covered

with inscriptions and professional figures representing the liturgy of the dead. The
lid was of similar character, but has been broken to pieces. v^ By a singular com-

bination of accidents, the mummy of this great King, which had been transferred

by its guardian priests for greater security to Deir el Bahari, is now in the Boulak

Museum. The noble sarcophagus prepared for it is in London, and his A-ast and beauti-

fully decorated tomb stands open for the inspection of travelers in the ' valley of

the kings.'"

* Smith, Dictionary of Greek and Roman Antiquities, 1890, p. 96.

t Modern Science in Bible Lauds, pp. 283-286.

tNineteenth dynasty. According to Mariette, 1462 B. C. ; Prof. Lepsius, 1443 B. C.

Still others give dates from 1350 B. C. to 1600 B. C.

'{( A very complete account and a figure of this sarcophagus is given in the Gen-
eral Description of Sir .John Soane's Museum, sixth edition, 1893, pp. 43-47.
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The materials employed in the Temple of the Sphinx in Egypt are

rose granite and " alabaster," The supporting piers are of granite, the

lining slabs of the walls and the ceiling of " alabaster" without carving

or any form of relief.

Onyx was also employed for statuettes, some few of which are pre-

served in the museums of to-day. The statue of Eameses, now in the

Musee du Louvre, in Paris, is stated by Chateau to be of Egyptian

alabaster, while in the Boulak 31useum at Cairo are '' alabaster" statues

of Queen Ameneritis, mounted on abase of gray granite; also of Osiris,

the scribes Xeferhotep and Awi.

According to Hull,* a beautifully iridescent variety of the Egyptian

stone was used in constructing the four columns, each about 8 feet in

height, which adorn the Sala containing the cabinets of gems in the

Galleria degli Ufflzi at Florence. He also describes large cinerary urns

formed from this material, one of the finest being in the museum of the

Vatican at Eome, which measures 9 feet in length and 4 feet in depth.

Also tables in the Galleria Pitti at Florence.

During the reign of Moliamed Ali, the founder of the present

dynasty, onyx from the Beni-Souef quarries was largely atilized in the

embellishment of the celebrated "Alabaster Mosque" at Cairo. This,

it will be remembered, was partly completed in its present form by Said

Pasha in 1857. The alabaster used for the incrustation of the masonry

consists partly of blocks and partly of slabs. The beautiful yellow

tint of the stone fades on prolonged exposure to the sun.t I am
informed by Mr. H. A. Ward that the stone here used is so translucent

that when the sun is shining upon it, shadows of passers-by upon the

street are distinctly noticeable fi'om within, even where the wall is 18

inches in thickness.

Following the Egyptians, the Romans, with their characteristic lux-

uriousness, did not fail to overlook so promising a material, and early

adopted it for similar puri^oses. A portion of the vessels found in

Grecian and Roman ruius are of undoubted Egyptian materials and

manufacture. The quarries at Ain Tembalek were worked with great

activity at a very early period by the Romans. This is proven not

merely by the abundance of works of art in this stone among the

Roman ruins, but also by the finding of actual quarry sites. In all the

Arabian monuments found in the region, especially at Tlemcen, there

has been frequent use made of the onyx. In the grand mosque D'jama-

Kebir, built during the tweltth century, may be seen the remains of an

old court flagged with onyx, in the center of which is a fountain of the

same material. In the mosque Djama-Abou'l Hassen, the numerous

columns supporting the arcade are also of onyx. Beautiful examjiles

of the character of the (juarry product are also to Toe seen at Sidi Bon
Medin and at the museum at Tlemcen. The onyx columns of the

"^ Building and Ornamental Stones, page 150.

t Baedeker, Guide to Lower Egypt.
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ancient mosque of Mansourali are said to be particularly fine. Chateau

states that the tunic of the statue of Diana in the Louvre is of the

Algerian onyx. Material of the same nature, derived either from

Algeria or the numerous caverns of Italy, was extensively utilized for

sarcophagi by Eomans, Etruscans, and Greeks, the body and cover in

such cases being each of a single jiiece, and in many instances elabo-

rately carved. The Etruscan sarcophagus in the Boston Museum of

Fine Arts is of material* of this nature.

Onyx from dei)osits near Lake Oroomia and Yezd was extensively

used in the balmy days of the Persian Empire by the native nobles.

I am informed by the Eev. Benj. Labaree that it has been used in the

form of slabs to lace the elegant fountains or to pave their baths.

Small blocks were also used in the doors and windows of their baths

in place of glass. "The most beautiful slab I know of," he writes, "is

one some 8 by*4 feet, as near as I recall, serving as a table or sideboard

in the English consulate at Tabreez. It must be some 4 inches thick.

It is of a charming yellow tinge with darker reddish lines shading

through it.''

Writing on the same subject, the Eev. P. Z. East( n states that the

grand staircase of the new palace of the Crown Prince at Tabriz is

paved Avith this marble. In the bazaars one finds it employed by the

lithographers. Small ornaments, such as saltcellars, vases, etc., are

cut from it, and sometimes slabs for table tops. "In cemeteries it is

used to some extent, but generally only where the cemetery is inclosed,

as otherwise it is likely to be broken and carried off. In Moslem cem-

eteries, however, this is not so apt to be the case. I remember seeing

a fine block at Maraud, about 40 miles from Tabriz, which had not been

disturbed." Mr. Eastou further states that there must be some varia-

tion in quality, as in some cases stones which have been exposed even

for a comi)aratively short period change in color and become compara-

tively valuless, "while in other cases, as in those of the magnificent

slabs at the back of the Blue Mosque, which have stood for four cen-

turies, and for a century or more have been more or less exposed to

the action of the weather, there is comparatively little change." In

ancient times, when there was more wealth in Persia, this stone was
probably nuich more extensively used, and larger pieces were hewn
out. A Persian prince of to-day would hardly incur the expense of

moving such masses as the blocks in the Blue Mosque. Morier states *

that the tomb of the Persian Poet Hafiz is also of this stone. He
describes this as " a parallelogram with a projecting base, and its super-

fices carved in the most exquisite manner. One of the odes of the poet

is engraved upon it, and the artist has succeeded so well that the let-

ters seem rather to have been formed with the finest pen than sculp-

tured by a hard chisel. The whole is of the diaphanous marble of

Tabriz, in color a combination of light green, with here and there

* First Journey Through Persia, 1812, p. 104.
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veins of red aud sometimes of blue.'' Curzon, however, writing in

3892,* describes the tomb of Hatiz as having once had a lid of marble,

but which was carried away by Kerwin Khan and built into the tank

in Jehan Neniak, replacing it by the present sarcophagus made of yel-

low Yezd marble. Morier further says that the Haft-ten, a Persian

pleasure house erected by Kerwin Kahn at Shiraz, is w ainscoted with

the Tabriz marble, one of the largest slabs being 9 feet long aud 5 feet

wide, such wainscotings being often inlaid with gold. The college

called Medresse Shah Sultan Hassein, at Ispahan, also contains some

of the same material.

Many Italian churches, ancient and modern, contain numberless

illustrations of the extensive use of these materials, and which, in

many cases, have been taken for their x^rt^sent use from the ruins of

still more ancient structures. The Cathedral of S. Paolo le Mura, at

Rome (rebuilt in 1853), contains two beautiful columns of the Egyptian

"alabaster" near the entrance, and four others in the canopy of the

high altar. These were presented, it is stated, t by the present vice-

roy of Egypt, and hence came, without doubt, from the valley of the

Nile.

The use of the onyx in thin slabs for window i)anes in cathedrals

has often been reported in Mexico as well as in Europe. I am informed

by Dr. G. Brown Goode that a portion of the windows in the Cathe-

dral of Orvieto (Italy) are of a yellow-brown banded stone, which is

doubtless a lime carbonate from cave or sirring deposits in Italy, Alge-

ria, or Egypt. The Church of San Miniato, in Florence, has likewise

live windows of similar material. The adaptability of the Mexican

onyx for certain forms of interior decoration is well shown iu the col-

umns and arch about the entrance of the ark containing the manuscripts

of the pentateuch in the new Jewish Synagogue on Fifth avenue, JS^ew

York City.

In modern times the Algerian onyx has been largely used by the

French for interior decoration, as in the grand staircase of the Parisian

opera house, aud in the uuiuufacture of tops for small stands, turned

columns, tables, lampstands, clocks, and similar articles for household

use and adornment. The same may be said regarding those of Mexico

and the United States. The native Mexicans utilize small pieces in the

manufacture of pajter weights and knives, penholders, inkstands, card

receivers, and plaques, which are sold to tourists. In the United States

the material has been utilized, in addition, in the construction of man-

tels and fireplaces, some of which are very elaborate. In some of our

modern hotels there is a lavish display, but m only too many cases, as in

the Auditorium at Chicago, most astonishingly poor taste has been

shown. The walls are simply sheathed with slabs, apparently without

any attempt at selection as to quality, color, or veination, but one laid on

* Persia and the Persian Question.

t Baedeker, Guide to Kome.
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after another as carelessly as bricks iu a wall. One-half of the amount
of material might have been more effective had proper taste been exer-
cised. It is Avorthy of remark that our architects, decorators, and arti-
sans of to-day seem to rely for effect wholly upon perfection of surface
and color, beauty of design and excellence of execution being alnu)st
Avholly overlooked. Everywhere are Hat surfaces, moldings, and machine-
made columns, all brilliantly polished, but nothing more. Yet the stone
will cut to as sharp an edge as the finest Carrara marble, and is emi-
nently adapted for bas-relief, small statues, busts, and objects of like
nature. Its transluceucy and ever varying shades of color, so far from
being defects, are, under proper treatment, actual merits, and it seems
almost unaccountable that they have so long been overlooked. Modern
manulacturers are not infrequently guilty of the utterly reprehensible
custom of seeking to improve the paler hues by paint or other coloring
materials applied to the back or unexposed side of the thin slabs, the
transluceucy of the stone being just sufficient to transnut the colors,
without permitting its cause to be discovered. This is especially the
case with much of the Parisian work now brought into America, but
unfortunately the practice is not confined to the French.

CHEMICAL AND PHYSICAL PROPERTIES.

As has been noted, the onyx marbles consist essentiallv of carbonate
of lime crystallized in the form of calcite; very rarel/as aragonite.
The results of quantitative chemical analyses of some of the princi-
pal varieties are given in the accompanying table. As will be noted,
the percentage of lime carbonate rarely falls below 90. J^-ext to the
hme, iron as carbonate or oxide forms the most prominent constituent,
and IS apparently the main cause of color variation, the tints depending
upon its state of combination, whether as carbonate or sesquioxide!
The small amounts of manganese may have some effect, but this could
not be ascertained with any degree of certainty. It is interesting to
note that the almost milk-white varieties from San Luis Obispo, Calffor-
nisi (25571), and Lower California (08240) carry, respectively, 3.03 and
2.70 per cent, of iron, calculated as carbonate (FeCO^). The most pro-
nonnced green and brown varieties carry but from 4.19 to 5.51 per cent,
of the carbonate, while the faintly tinted greens from Lower Calilbruia
run as high as 7.49 per cent. As a rule, it seems safe to say that the
green and red-brown colors are due to this ferruginous constituent, the
green colors containing the iron as a carbonate, and the ocher red, yel-
low, and browns being derived, therefore, by a process of oxidation^ as
noted on p. o48. Certain amber browns and yellows, (and iu one case a
bright tiesh-piuk color), as exemplified in the stones from Suisin City
and Sulpliur Creek, California, and in all the stalagmitic marbles, both
American and Egyptian, are, however, due to organic matter, all burn-
ing white, giving off the characteristic empyrenmatic odor, and showing
but the merest traces, if any, of metallic oxides. It ma v fnrther be said





Report of National Museum, 1 893.— Merrill, Plate 5.

Slab of Green Onyx Marble with veins of ochreous brown.

Cat. No. 67540. U. R. N. M. Mayers Station. Arizona.

Tliis siiecinifu and those .shown in plates (] and 7 were cut from the same block, to show various stages
of o.xidatiou.





Report of National Museum, i893^Merrin, Plate 6.

Slab from same block as shown on plate 5, but showing a more advanced stage
OF oxidation.

Cat. No. Or.Mi), U. S. N. M.

The iiercdlatini; solutions i)ermeated along the line extending from the upper left side diagonally
downwards toward the right side.





Report of National Museum, 1893. -Mer Plate 7.

Slab from same block as shown in plates 5 and 6.'

Cat. No. 07549, U. S. N. M.

The polished face was toward tlie surface .shown in plate ami separated by a thickuess of not
more than two inches.
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that the most constant distinction between those of the onyx marbles

which are spring deposits and those which are formed in caves is the

absence, in the hitter, of appreciable quantities of metallic oxides. This

is presumably' to be accounted for on the supposition that the cave mar-

bles result from the solvent action of cold carbonated water on limestone

containing, aside from the iron oxides, only mechanically included

impurities which do not enter at all into solution, but remain in the form

of the ochreous residual clays which are so characteristic of limestone

caverns the world over. The travertines, on the other hand, result from

the solvent action of heated solutions on deep-seated siliceous rock, and

which as a result carry not merely lime, but a considerable proportion

of rarer constituents as well. That these rarer constituents are not

more abundant in the deposits themselves is due to their unequal solu-

l)ility and the consequent fractional separation which takes place on

evaporation. This separation has already been alluded to, on p. 549.

The reverse of the above-stated rule does not always hold good, since,

as above noted, the Suisin City deposit, which is a travertine, contains

scarcely a trace of iron. The percentage of manganese, as will be

noticed, is, with but two exceptions less than one-half of one per cent.

These exceptions are (I) a faintly greenish stone from Lower California,

and (-) a pure milk white variety from Lake Oroomiah, the latter yield

ing 4.34 per cent, of this material calculated as a carbonate, (MnCOs)

or 2.68 per cent, when calculated as oxide (MnO). The magnesium car-

bonate is almost invariably present in small amounts, and singularly

enough is highest in the cold-water (cave) deposit from Syout, Egypt

(01336), where it reaches 0.88 per cent. Careful tests were made for the

rarer elements, but with negative results in the most cases, the Suisin

City stone showing 1.59 per cent, of strontium carbonate; that from the

Hacienda del Carmen, Mexico (01337), 1.34 per cent, of calcium sulphate,

and that from San Luis Obispo 0.25 per cent, of tricalcic phosphate,

Ca:,(P04)2. The milk white stone from Lake Oroomiah yielded 2.30 per

cent, of calcium sulphate and 0.24 per cent, of tricalcic phosphate.

In order to illustrate the possible changes in color from secondary

oxidation, pis. 5, 0, and 7, are given. The slabs were all sawn from the

same block, not above 10 inches in thickness, and which was at first

supposed to be nearly uniform throughout. In pi. 5, it will be observed,

there is a wide vein of ocherous brown extending somewhat diagonally

from top to bottom, with smaller veins cutting it from left to right. In

the second slab the vein has extended so as to include the whole upper
left section, while in the third the original green has been almost wholly

obliterated. It is easy to perceive that this change in color has been
brought about wholly through the oxidizing influence of percolating

solutions which followed the lines of existing flaws. In no case that

has thus far come under my observation am I inclined to regard these

veins and dashes of red and brown as original, but as results of secon-

dary oxidation.
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Au intermediate stage in the process is shown in the small block

figured on pi. 8, where oxidation has gone on from all sides until only

a nucleal mass of green remains, into which the oxidizing process was

extending along the lines of deposition, much as the process of serpen-

tinizatiou extends along the curvilinear cracks of an olivine granule.

Two independent analyses of the green and oxidized portions from

this specimen (67825) yielded in the one case 5..j1 per cent, of iron car-

bonate (FeCOa) for the green variety, and 4.06 per cent, of the carbon-

ate, and 1.73 per cent, of sesquioxide (Fe20,t) for the brown. In the

second case 4.27 per cent, of FeCOs in the green variety, and but 1.22

per cent, of the same salt in the brown, with 3.53 per cent, of the ses-

quioxide. In both cases the total amount of iron calculated as Fe seems

a trifle the largest in the oxidized portion (2.65 per cent, in the green

as against 3.06 per cent, in the brown).

The completed stage of oxidation is shown in pi. 15. The original

green color is wholly effaced, and the block, when cut across the grain,

gives a unique combination of red-brown colors which, together with

the original lines of deposition, give an appearance so like that of cer-

tain tapestries that I have given it the name of tapestry onyx.

In a few instances the shades of color are produced by mechanically

included impurities, as in pi. 12, from a specimen from San Luis Obispo,

California. Visitors to the California pavilion in the mines building

during the Exposition at Chicago in 1893 will recall the beautiful and

unique pictures in stone there shown. This coloring matter, in its

various shades of smoky brown, is due to inclusions of clay parallel to

the plane of deposition. It would appear that during the time the

stone was being deposited the waters became temporarily charged with

silt, which settled in thin films over the uneven, often botryoidal sur-

faces already formed, to become entombed in the mass of the stone

when the onyx-forming stage was resumed.

In structure the onjx marbles are invariably holocrystalline, some-

times granular, but much more commonly with a fibrous or radiating

columnar structure, the fibers or columns being composed of calcite

crystals elongated in the direction of their principal axes and standing

at approximately right angles to the jdane of deposition, as noted by
Sorby* in deposits of similar origin.

Twin forms so characteristic of the calcite of metamorphosed sedi-

mentary deposit, or even the secondary calcite in veins and cavities of

eruptive rocks, are quite lacking. Mechanical inclosures of any kmd
are almost wholly wanting, as may be inferred from the analyses. The
banded aragonite from New Mexico (60631) shows the dark color to be

due to included particles of a coal-black color, which give reactions for

manganese oxide.

The characteristic banding or •' grain" of the stone is due to lines of

accretion comparable with the lines of growth upon the trunk of a tree,

* Quarterly Journal of the Geological Society of London, Vol. xxxv, 1879, p. 73.
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Block of Green Onyx Marble with exterior zone of red brown oxidized material.

Cat. No. 67825, U. S. N. M. JIayers Station. Arizona.
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each layer represeiitiug successive surfaces over and ujion which the

lime-holding solutions have deposited new materials. In some instances

the successive layers vary more or less in character of crystallization

and color, due to a slight change in contents of organic matter or metal-

lic oxides, or physical conditions, whereby the material, is rendered

more or less opaque. The characteristic feature which above all others

adds beauty to the stone is its trauslucency, which is a purely physical

quality. As a rule the crystallization, in sound blocks, continues unin-

terruptedly upward through the successive layers for a distance of

several millimeters, so that there is no tendency toward separation

along these layers until a point is reached where, owing to impurities

in the water, or it may be a temporary cessation of deposition, crystal-

lization ceased. On beginning once more, such lines not infrequently

form lines of weakness. A not uncommon structure is that shown in

lig. 1 of pi. 9. Crystallization starts from a series of points on a

preexisting surface and progresses upward and outward forming

a series of inverted cones. This structure is evident only on close

inspection and in slabs suflticiently thin to be translucent.

Asa natural consequence of its mode of deposition the surface struc-

ture is usually botryoidal. Cut across the plane of deposition the

structure is then as shown in flg. 1 of pi. 1. Cut at right angles to

this, the structure, owing to the wavy, botryoidal nature of the original

surfaces, is often wonderfully beautiful and always interesting. The
colors continually appear and reappear in varying degrees of intensity

accordingly as they lie upon the immediate surface or are subdued by
intervening layers of colorless material. One sees in fact not merely
the colors which lie upon the surface, but those beneath as well, sub-

dued, enhanced, enriched it may be, by those which overlie or lie

beneath. It is in this characteristic that lies the chief claim for beauty,

and its entire separation from marbles of the common, sedimentary
type. The figures given on the pis. 14, 17 and 18 will serve to show,
so far as is possible by photograph, the varying structure described.

The cave marbles are as a rule much less translucent than the trav-

ertines, coarser in crystallization, and hence more liable to fracture.

They are, moreover, less homogeneous, containing many cavities and
interspaces which have never been filled. In the columnar forms a
pronounced zonal structure is common, as shown in the cross and longi-

tudinal sections in figs. 3 and 4 on pi. 13. In the more massive forms
we find the bandings as in the travertines, but without the delicate

crystallization.

LOCALITIES: DOMESTIC AND FOREIGN.

Arizona.—Several deposits of onyx have within a few years been
located in Arizona, though so far as at present known to the writer, but
two are of such extent as to be of any commercial value. These two
are both in Yavapai County, and possess many characters in common.

H. Mis. 184, pt. 2 36
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The first to be described lies at Mayers Station , ou the stage road lead-
ing from Prescott to l*ii(enix, and some 28 miles southeast of the tirst-

iiamed town, which at time of writing, is the nearest accessible point
by rail. What stone has thus far been shipped is hauled by waoon to
Prescott, and by the Prescott and Arizona Central liailroad 70 miles
north to the Atlantic and Pacihc Railroad, which affords an outlet botii

east and west, as occasion demands. At time of writing there is how-
ever, in process of construction a new line connecting the Santa Fe
system on the north with the Southern Pacific, and which will pass
snffi(uently near the deposits to greatly diminish the hauling distance
as well as afford the benefit of competing freight rates furnished by the
two lines. The deposits occur on the western side of what for a con-
siderable portion of the year is a dry ravine, but which in the winter
and rainy season carries a variable and often turbulent body of water,
and rejoices in the name of Big Bug Creek. The country rock is highly
metamorphic schist standing nearly on edge with occassional dikes of
basic eruptives. The onyx proper occurs interbedded with a coarse
breccia formed ofschistose and dioritic fragments embedded in a sandy
and calcareous matrix, the entire formation occupying a low range of
hills, of which an area of 200 acres is estimated by the company to
comprise all the quarryable material. Standing at the stage station and
looking westward across the creek, one sees the low blufts of onyx where
the edges of the bed have been exposed in the work of exploitation. At
first glance the outlook is not inspiring. The rock weathers gray and
rusty brown, breaks down under the prolonged exposure to which it has
been subjected, and appears like anything but the beautiful stone it

really is. Closer inspection is, however, more assuring. At the shal-
low openings that had been made in the bluffs and on the top of the
hill, at the time of the- writer's visit (1891), the onyx occurred in
irregular somewhat concentric layers, (pi. 2), from the fraction of
an inch to 2 or more feet in thickness, and wliich are traversed par-
allel with the plane of deposition by wavy bands of color in all shades
of amber, white, ocher yellow, brown, dee}) ocherous red, and green
of a most beautiful emerald shade. The sound layers of stone are
separated from one another by porous cellular layers, so that slabs
of large size can be obtained only by cutting parallel with the banding;
/. e., with the plane of deposition. This in itself is no drawback, since
the colors blend much better and the general effect is vastly richer
than when cut across the grain. No two of the openings show mate-
rial of exactly the same nature as to color and markings, or as to
size and thickness of the blocks. In all, the stone lies in layers
readily separable from one another, and which, as a rule, thicken
and thiu out irregularly. The more highly colored varieties carry,
as shown by analysis, nearly 5 per cent, of carbonate of iron. Through
•the oxidizing effect of percolating solutions this carbonate has in
many instances been converted into a more or less hydrated oxide,
whereby the green is changed to red, brown, or amber-yellow colors in
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FiR. 1. Microscopic structure of onyx marble showing fibrous strKctiue extending upward across
tlie plane of deposition. - '

cviuctnuss

Fig. a. Vase of " Egyptian Alabaster'Mstalagniitic marble), fr..m Sakkarati. From the Abbottcollection of Egyptian antiquities in the possession of the New Yoi-k Historical Society
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all sliades. This oxidation has naturally followed along the lines of

jointing" and penetrated the more porous layers, so that what were once
large blocks of homogeneous green are now surrounded by a crust of

varying thickness of the oxidation product. All stages of the process

are seen at the various openings, from those in which the green stone

is covered with a mere crust, and scarcely sufficiently veined to give a

desired variety, to those in which scarcely a trace of the original green

remains, but the whole block is of a red brown color in varying shades.

At times the oxidation has been accompanied with a removal of so

large a proportion of the lime carbonate that the texture is destroyed;

the stone becomes somewhat cellular or spongy, and does not acquire

a good surface and polish. In other cases, the stone still retains its

compact structm e and susceptibility to a high polish, though necessa-

rily it loses its transluceucy and becomes quite opaque. Nevertheless,

the stone is by no means undesirable for either furniture toppings or

for decorative purposes. The colors are rich but not gaudy, and, when
properly prepared, are capable of effects both unique and beautiful.

There is in the National Museum a slab of the oxidized stone ((30845) of
brown and red color so cut with the grain as to resemble in a wonder-
ful degree a piece of antique tapestry, (pi. 15.) The details of its

structure are intricate in the extreme, and since what is to be seen by
a careful study of them depends almost wholly on the vividness of
one's imagination, the writer drops the subject to be taken up, it may be,

by those more gifted, either in imagination or in the faculty of expres-
sion. This type of onyx, I may say, differs from anything 1 have seen
elsewhere, and, while the present workers regard it as valueless, and it

is doubtful if the quarries can be relied upon to produce any large
supply, or even two blocks alike, I still regard it as a beautiful stone,
and one well worthy of consideration. In certain of the outcrops no
green at all appears, but the stone lies in somewhat wavy layers of
from 1 or 2 to 12 or 15 inches in thickness, and which are traversed by
narrow alternating bands of brown, white, yellow, and sometimes pink.
This variety of onyx is more granular in structure—due to coarse crys-
tallization—than the green onyx, less translucent, and, on the whole,
much less desirable. It is, nevertheless, a tine marble. Owing to the
wavy nature of the bands, they appear and disappear in the form of
veins, blotches, streaks, and clouds of varying intensity in color when
the stone is sawn into slabs. The compact, highly lustrous green stone,
with a surface almost as close as enamel, and with its veins and dashes
of red and brown, is, however, the most desirable of all.

The so-called Cave Creek quarries of Arizona are also in Yavapai
County, but in the extreme soutliern part, near the Mariposa County
line. At present they are accessible only from Phoenix, and over a
road the latter 12 to 20 miles of which is hilly in the extreme. In
riding over it one can but be reminded of a saying in reference to
the Territory to the effect that "If Arizona 'd been laid flat it would be
bigger'u any two States in the Union." But to reach the market the
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quarried stone must be dragged on wagons over this 50 miles of roadway
to riioeuix, and tlience sliipped by rail. With tliis great drawback,

coupled with high freight imposed by a railroad free from competition,

tlie <]uarries labor under great disadvantage,

Tlie country rock here is a slaty schist injected with quartz porphyries

and diorites, all sporadically overlaid by basalt, the diorite cropping

out in the rounded foothills, and weathering reddish. The main onyx
letlge lies on the western slope of alow basalt-capped hill. The lowest

underlying rock, as exposed in the creek bed a few rods below the

quarry, is also basalt, but of a coarse texture and gray color. In the

quarry opening the lowest rock exposed is a calcareous breccia, formed

of fragments of slate and pebbles of basic eruptive rocks cemented by
i\ friable travertine. At the time of the writer's visit (August, 1S92) the

©ntcrop, as exposed by digging, was some 200 yards in length and pre-

sented some remarkable features. The maximum thickness of the bed
was about 10 feet. As exposed, it was not, however, continuous, but

evidently had been thrown out of place and more or less shattered and
broken by the extrusion of the basalt, the face of the quarry having

the appearance shown in pi. 10.

The prevailing colors here, as at Mayers Station, are green and yel-

lowish, with veins of ocherous brown and red. The tints are beautiful

in the extreme, and the best quality of the stone is certainly very tine.

Clear uniformly green stone is not to be had in blocks of any size, but

all are filled with reticulating veins. There is a large amount of waste

material in the stone thus far removed, owing to the oxidation which

has gone on in the same manner as at Big Bug Creek. There are also

occasional small masses of chalcedonic quartz. The deposit is unique,

in that the largest blocks thus far obtained have their greatest dimen-

sions at right angles with the plane of deposition. Slabs 4 feet wide

could thus be cut across the grain, and while by this method the beau-

tiful blending of the colors is lost, still the wood-like grain, or onyx-like

banding, is thus brought out, and is greatly preferred by some. At date

of writing nearly all the material thus far quarried has been literally

dug out of the tufaceous material, in the form of corroded, irregular

blocks of all shapes, and in sizes including at most but a few cubic feet

What the large bed will yield, and how far it extends into the hill, is

yet to be ascertained. (See pi 11.)

California.—Within the State limits of California are several deposits

of onyx marble, which may, with the increasing wealth of the country,

become important sources of supply. At present but one is actively

worked, difficulty of access and cost of transportation, together with

a limited market on the Pacific Coast, operating against an extensive

development. The most noted of these deposits, and indeed the only

one that has yet proven of any commercial importance, is located near
the town of Musick, San Luis Obispo County, in the heart of the Santa
Lucia Mountains. According to the report of the State mineralogist*

* Tenth Arm. Rep. State Mineralogist of California, 1890, p. 584-85.
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there are two openings or outcroppings, some half a mile apart,

lying in sections 9 and 16 of township 31 sonth, range 15 east, INIount

Diablo meridian. The inclosing rock is a slaty sandstone, the ledges

standing nearly on edge and having a thickness of about 10 feet. The

outcroppings lie one on the northern slope of the ridge and the other

on the southern, the hill rising about 80 feet between them. Whether

the two are parts of the same vein or bed is as yet unknown. The

strike of the more northern croppings is directly toward the southern,

though that of the southern is diagonal to the course of the others.

The stone is very close in texture, acquires a high lustrous polish, and

shows when cut across the grain a beautiful wood-like banding. The

colors are quite variable, but not so pronounced as those ot Arizona.

White, translucent, with a pearly luster, is the prevailing type, but

pinkish and purple shades, with tinges of blue, orange, red, and olive,

are not uncommon, the colors being sometimes in blotches and some-

times in veins. A peculiar translucent, smoky variety is not uncommon,

resembling some varieties of true alabaster. A pair of columns pre-

pared some time ago excited considerable admiration from showing two

apparent geode-like cavities lined with crystals of burnished gold set

in a dark olive and purple ground. In reality no cavities existed, the

stone being solid and sound throughout.

One of the most remarkable and uniqne varieties, but which occurs

only sporadically, is of a translucent white, but so injected jiarallel

with the bedding with argillaceous matter as to give most wonderful

cloud-like effects, such as words can not satisfactorily describe. Vis-

itors to the California pavilion at the World's Columbian Exposition

at Chicago in 1893 will recall the unique pictures in stone there displayed

by the Kesseler Brothers, of San Francisco. In some slabs the dark

coloring matter was so distributed as to give the effects of jjrecipitous

mountains, with tops in the clouds and lakes and valleys at their feet.

In others the effect was as if the surface were roughly mammillated with

smoky clouds of varying degrees of density. In all these forms the slabs

must be cut moderately thin and parallel to the bedding and viewed by

transmitted light in order to bring out the best effects. (PI. 12.) The

coloring matter in these cases was found to be mechanically included

clay, which remained as a muddy sediment in the bottom of the beaker

when the stone was dissolved in hydrochloric acid, as already noted.

It is stated in the report above referred to that the stone could

be taken out in blocks 10 feet square (thickness not stated) with-

out a flaw. The material is hauled by wagon from the quarries to

Musick, and shii^ped thenc^e by rail to San Francisco, where it is

worked up. Active and systematic quarrying was begun here in the

summer of 1890.

Several years ago a resinous travertine occurring as superficial

deposits on a bare hillside near Suisun City, in Solano County ,wa8

worked somewhat spasmodically, butwas soon abandoned, owing in part,

it is said, to the damage done by injudicious blasting. It is probable,
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however, tliat but little could have beeu done under the most favorable
of circumstances, owing to color and textural qualiticatious. The stone
varies in color from light amber to deep resinous brown, and often shows
most beautifully the peculiar wavy, undulatory bands of color so char-

acteristic of rocks of this class. Both color and texture are, however,
variable, and it is impossible to obtain slabs of any size that are not

rendered undesirable through porous layers, or monotonous and even
objectionable from their dull resinous hues. tSome beautiful material

was here obtained, and doubtless more might yet be found, but Amer-
icans, and tliose who call themselves such, have yet to learn how to

conduct such an enterprise profitably. Another small deposit that was
worked to some extent exists on Sulphur Creek, in Colusa County
This is a very beautiful stone, of a rich deep-brown color, with bedding
veins of lighter yellowish-brown. The quantity is said to be quite

limited and to be obtained only in blocks of small size. The coloring

matter in both these cases is wholly organic, analyses showing scarcely

a trace of metallic oxides or other impurities. In the reports of the
State mineralogist the Sulphur Creek stone is described as occurring

in the form of a vein cousistiugof two seams, each about 5 inches thick.

A quantity of the rough stone was at one time sent to England, where
it found a ready market. Some onyx of a light-brown color, beautifully

veined, occurs in the quarries of the Colton jNIarble Company, in San
Bernardino County. It is said to have been used only to a slight

extent. The writer never having seen samples, can express no opinion

regarding its qualities. Near Crescent Falls, on the Sacramento River,

6 miles below Sisson, in Siskiyou County, is still another deposit, yield-

ing material of a beautiful emerald-green color. I am informed by Mr.
J. S. Diller, of the U. S. Geological Survey, that the stone occurs onlj'

in the form of a vein 4 to G inches wide in granite, the vein being open
in the middle and allowing the escape of an excellent spring of soda
sulphur water. The deposit is very irregular and of limited extent

along the strike, and probably also limited in depth. It is too irregular

to furnish large slabs and of too small extent to afford any con-

siderable quantity of material. Onyx marbles have also been reported

at Gold Euu, in Placer County ; Las Penas-qintos Creek, San Diego
County; Oro Grande, San Bernardino County; Vacaville, Solano

County ; Geyserville, SonomaConnty; Tuscan Springs, Tehama County;
Three Rivers, in Tulare County; near the head waters of Eel River,

in Lake County; Bridgeport, Mono County; Little Castaca Cafion, Los
Angeles County, and on Santa Catalina Island. None of these have,

however, as yet been shown to be of sufficient extent to have any
commercial value, nor has the writer seen any of the material.

Eastern Appalachian L'egion.—The valley of Virginia, extending
throughout the entire length of the State, running in a southwesterly

direction from Harpers Ferry on the north, is underlaid by limestones of

Silurian or Cambrian age. Percolating waters, acting through untold

years, have dissolved out, in these, numerous caverns in the manner
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Stalagmitic Marbles.

Fig. 1. Cross-section of blocli. Cat. No. 67366, U. S. N. M. Marion County, Virginia.
Fig. 2. Cross-section of block. Cat. No. 67617, U. S. N. M. El Paso, Texas.
Fig. 3. Longitudinal section of stalagmite. Cat. No. 67981, U. S. N. M. Luray. Virginia.
Fig. 4. Cross-section of stalagmite. ' Cat. No. 67981, U. S. N. 31. Luray, Virginia.
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already described. The Luray Caves, in Page Coimty, and Weyers Cave,

in Augusta County, are among the most widely known of these. There

are, however, hundreds of smaller and less interesting ones, whicli may
have become wholly or partially refilled by stalactitic and stalagmitic

matter. Very many instances present themselves in which portions of

tlie roofs or sides of these caves have been removed by erosion, leaving

the white, (!reamy, or amber yellow stalagmitic material exposed on the

surface, where it shows up in strong contrast with the dull gray lime-

stone which forms the i)revailing country rock. It has not infrequently

happened that these deposits, are of sufficient extent to M^irrant the

opening of small quarries, though the stone is rarely of sufficient

beauty to enter into active competition with the onyx marbles of Mex-
ico, Arizona, California, or Algeria, with which they are chemically

almost identical. Nevertheless fine blocks are fre(juently obtainable,

showing a pronounced banded structure when cut across the ijlane of

de])osition (pi. 13), and it is rather to be regretted that no more suc-

cessful attempts have been made toward keeping them upon the market.

Such attempts as have been made have almost uniformly failed, partly

ownig to a lack of definite knowledge as to the character of the depos-

its on the part of those in control, and partly from the fact that the

work was undertaken on too extensive a scale. The average American
has yet to learn that a small business, carefully conducted, may be a

surer source of income than many of the gigantic schemes which flood

the country to-day. The managers of the caverns above alluded to

might add materially to their incomes, as well as to the satisfactiouof their

visitors, by exposing for sale small objects made from such blocks of

stalactite or stalagmite as could be spared without defacement of the

cave. So lar as the writer is aware it is only at Mammoth Cave, in

Kentucky, that any attempt is made in this line, and here one finds

only a few small charms and paper weights manufactured at odd
moments by the natives. Near Harrisonburg, in Owen County, are con-

siderable deposits of stalagmitic material which have yielded small

j)ieces of great beauty. An attempt was made not long ago to work
the quarries, but with little success. The marble dealers, knowing
they could not be relied upon as constant sources of material, ignored
them utterly, and it will not be until our wealthier classes learn to

more fully appreciate home products that we may hoi)e t3 see these
marbles receive the attention they deserve.* Nevertheless it is not

*It must lie acknowledged, however, that the difficulty lies not wholly with the
wealthier classes, who can scarcely be expected to admire or demand auy article con-
ceruiuy the existence of which they are ignoraut. Americans abroad pay fancy prices
for small articles of ornament and art simply for the reason that these are everywhere
exposed for sale, and the attention is at once attracted. Let but the American exert
ecpial taste and patience in Avorking up our native materials, and it is possible we
might be able to tell f^uite another story. Brazilian agates, colored and polished iu

(Germany, are sold to the tourists of Colorado and other Western resorts as local

products, and 1 have seen the so-called "tiger-eye" (Crocidolite) from South Africa
sold by dealers in Montana to the unsuspecting tourist as fossil wood from Auzona.
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uncommon to find mantels and chimney pieces of the stone in the

houses of people living- in the vicinity. Such, as a rale, are the work of

local stone dealers, and cut from blocks fouud loose in the fields. Fine
blocks of stone from caves that have been almost completely refilled

have been found near Lexington, in Eockbridg^e County, a slab some
18 inches square of which is among the collections of the National

Museum. In one of the extreme southwestern counties deposits

of this nature Avere worked some thirty years ago by a local stone-

cutter, bnt who, it needs scarcely be said, was a foreigner. The
material, singularly enough, was utilized mainly for tombstones. As a

result the churchyards of the region present an appearance quite

unique, and wholly unlike anytliing I ever saw elsewhere. In place of

the white marbhvs, gray granite, or dull slate of the ordinary church-

yard, we find here rows of white, amber, and resinous stalagmitic mar-
bles, some of which are translucent and still beautiful in spite of their

years of exposure, though naturally roughened and in some cases badly
flawed and seamed.

Quarries in the broken-down caves of eastern Tennessee, southwest-

ern Missouri, and Arkansas have also been opened and worked for a
limited period, some of them furnishing a fair grade of material, but
for which there proved only a limited market. The attempt is invariably

made to utilize the product mainly for furniture tops ami wainscotings,

in M'hich line it must be brought into competition with the more desir-

able travertines and high-grade decorative colored marbles, as those of

Siena and Algeria. For small ornaments, vases, columns, and certain

forms of bas-relief the material is best adapted, and it is of little use
to seek a market elsewhere.

Colorado, Utah, and New 2Iexieo.—Deposits in every way similar

to those noted above have been reported from Colorado, and, indeed,

are likely to occur in any limestone country. Dark and light amber
varieties were exhibited as from Pelican Point, Utah County, in the

Utah exhibit at the World's Columbian Exposition in 1893. A much
more striking variety was in the form of bright lemon and orange,

dark bnfi', and chrome yellow and white slabs from deposits near Lehi,

in the same Territory. The stone was beautifully translucent and
the colors of astonishing depth and brilliancy—so much so that it at

first seemed scarcely possible that they could be natural. The writer

was informed by Mr. F. T. Millis that the material occurs in the form
of a vein some 4 feet in width in limestone. Near Eio Puerco Station of

the Atlantic and Pacific Kailroad, in Valencia County, New Mexico, are

deposits of travertine, or stalagmitic matter, which have been exploited

thus far only in a ]>reliminary way. The stone varies from whitish to

deep smoky, almost black, and from translucent to opaque. The better

varieties show on a polished surface a silky luster and a radiating
fibrous structure. It is distinctly banded parallel with the plane of

deposition, tfie bands varying from faintly whitish to nearly black, the
dark bands being mere lines of inclosures. The stone, while lacking
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in riclmess of color, is, owing- to its luster and fibrous structure, very

attractive. The specific gravity is L>.S8; before the blowpipe it turns

white and crumbles away, agreeing in these as well as its fibrous struc-

ture with the properties of aragonite.

2[exwo.—To the average American the name onyx is inseparable from

that of Mexico, since from this source has, until withiu a few years,

been brought the almost entire commercial supply, though small quan-

tities are imported from Algeria and Egypt.

There are many small, sporadic occurrences of onyx throughout the

volcanic areas south of the city of Mexico, and doubtless in other parts

of the republic as well, but which are as yet unknown or uuworked owing

to lack of facilities for transportation. Until quite recently the prin-

cipal source has been the region southeast of Pnebla, between Tecali,

Tzicatlacoya, and Tepene. Recently deposits have been found near

San Antonio.* The underlying rock, so far as I am able to glean, is m
most cases a Cretaceous limestone, though frequently associated with

recent lavas. Those deposits now worked are naturally along or near

the lines of railway leading to Vera Cruz and the city of Mexico.

The stone of these localities has been worked from a very early period

of American history, perhaps even before the advent of the Spaniards

and the blotting out of Aztec civilization. The best modern account

of the quarries, if such they can be called, that I am able to find is that

given by an unknown writer in the Engineering and Mining Journal for

December 26, 1891. On this I have drawn very largely in the descrip-

tions given below, although I cannot vouch for its accuracy.

Among the Aztecs the stone was so highly prized for its beauties that

it was deemed too sacred to be given to the ordinary uses of common

mortality, and was devoted almost solely to the ornamentation of reli-

gious edifices or the manufacture of sacrificial vessels. So strict and

arbitrary was this limitation on its use that its Indian name, "tecali,"

is merely a corruption of the Aztec word "teocall" (Lord's mansion),

a name given by the Indians to their temples.t With Cortez and his

freebooting followers the stone found as high favor, while with that

peculiarity that always distinguished them of picking out the best under

all circumstances, the padres regarded it as a most meet and proper

offering to the church from the devout. Altars and baptismal fonts

were always made of it when it could be obtained, and among the most

*Beitrage ziir Geologie uud Paleontologie der Republik Mexico. Von Drs. Felix

una Lenk, iii. Theil., p. 129.

tTeocaltzinco, Teocal-tzinco, Teocalcino. Uii teraplo sobre medio cuerpolmmano,

signos. imo fignrativo de ieo calll (casa de Dies) y el otro fonetico, termiualy dimin-

utivo, tzinto, siguifican ; "en el lugar del peqiieuo temple" 6 eii pequeno Teocal tepee.

Catalogo Alfabetico de los Nombres de Liigar Pertencientes al Idioma " Xahnatl"

Estudio Jeroglitico de la Matricula de los Tribiitos, etc., por el Dr. Antonio Penatiel.

1885.

From this it would appear that the derivation of the word as given in my " Stones

for Building and Decoration" (Wiley & Sons, Ne«v York) is erroneous.
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notable sights connected with a tour of Mexico are tlie magnificent

collections of articles of this marble which are to be found in many
churches, particularly that in the cathedrals of the cities of Mexico and
Puebla, and in the churches of Leon, Queretaro, and Guadalajara,

several of which contain perfect slabs 3 and 4 feet square, an extraor-

dinary size on account of the small and irregular shape iu which the

stone is found.
During recent years fashion has taken up what the ])riests of these

two religions thus marked with their approval, and the stone under the

name of Mexican onyx, with its capricious markings, has become so

well known as to make a detailed description of its different varieties

unnecessary. To those who have made its acquaintance, though only

through the medium of the ordinary onyx table top, clock, or the

interior ornamentations of public buildings, beautiful as such are, it

Avould be hard to convey a correct idea of the exquisite beauties of the

tiner grades of the marble. While the ordinary grades commonly
encountered probably surpass iu elegance any similar material, it is

oidy in the light and dark green, the ivory-colored, the brilliantly

banded, and the dark-red varieties that a full realization of the stone

at its best is had.

iu the quarries the stone is found iu the form of detached masses,

ranging in size from a few inches up to 10 or 12 cubic feet. Larger

sizes are occasionally found, but so rarelj^ that the event is a notable

one, while the value per cubic foot is correspondingly increased. For
example, the value of a piece containing 1 or 2 cubic feet would be

estimated to be ordinarily $3 per cubic foot iu Mexican money, but

were the piece to contain 25 or 30 cubic feet, the valuation would be

about $15 j)er cubic foot. This is for ordinary stock; with green and
the other finer grades it would be very difficult to form any estimate

whatever. This smallness of available sizes is one of the principal

defects of the stone, and one with which the best skill has battled in

vain. With its other defects, that of occasional fiaws or holes, ranging

from a tenth of an inch to 2 or 3 inches iu diameter, more success has

been had iu remedying the negligence of nature by filling the smaller

with a cement mixed with powdered portions of the stone, while in the

larger a piece of the onyx is very often boldly inlaid with such skill as

to defy detection on a cursory inspection. With the growing inability

to supply the demand for onyx, this last method of making the most
out of what remains of the stone has been pursued to a great extent,

and with very good success except where the article so "improved" is

subjected to sudden changes of tempeiature, in which case the effect

of our northern climate at once becomes apparent, and the best of

work under the irregular processes of expansion and contraction soon
becomes unsightly. Almost as common but a more questionable

method of "improving" the stone is that of sawing the inferior qual-

ities that lack color into very thiu slabs, so thin as to be almost
translucent. These are then operated on by an "artist," who adorns
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Onyx Marble cut parallel with plane of deposition.

Cat. Xo. mni, V. S. X. M. Pueblo, Mexico.

Colors, gi'eeu and red.
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one side with a variety of colors and peucilings that make a very fair

counterfeit of the real first-class article, after which the side that is

painted is covered with a coatinj^- of very tine cement, which gives it

the appearance of having been merely sawed and left unpolished.

This class of work is often done so w^eil that when first finished it will

deceive any but the sharpest of experts, but under a year or two of use,

the swindle becomes apparent, and soon nothing remains but a thin,

transparent slab of stone.

The formation in which tlie marble or onyx is found is a tough, red-

dish or dark-brown clay, overlying a closely cemented conglomerate.

This is the usual form, but in one instance—that of the Antigua

Salines, on the liancho del Carmen—it is found in a hard. Hint-like

country rock which appears to be more of a bastard jasper than any-

thing else. In this instance the onyx appears as a regular vein

formation, the veins varying from 1 to 12 inches in width.

Of the quarries themselves all are small. The most famous

—

La
Pedrara, in the district of Tecali, 21 miles from the city of Puebia

—

does not cover more than 3 acres, while the average depth of the

quarrying is not over 7 feet. The value of the onyx taken from this

small area, though, is hard to realize. The high leputation of the stone

is recognized the world over, but it is very doubtful if one-tenth of

what has been sold as " La Pedrara" during the last quarter of a cen-

tury ever came from it. At i)resent no attempt is made to work the

quarry, in fact no indication of onyx in the place is to be seen; the

only effort made in obtaining onyx from it being by sorting over the

old dumps or refuse places which have accumulated during its active

existence. From these is taken every piece of onyx that will square

6 inches or over. The process is slow, while the yield is seemingly

Aery small in return for the labor. The onyx obtained is of a very fine

quality of green, ranging from a very light to a very dark tint, and,

as a rule, showing a slight dash of red or pink. Occasional pieces of

variegated colors are found which are very tine, while the texture is

very good.

Xext in inq)ortance to La Pedrara is AntUjua iSaJiiies, in the district

of Tehaucan, and which has already been briefly mentioned on account

of its peculiar geological formation. The quarry covers over an area

not exceeding two acres, and forms the face of a hill about 250 feet

high. lu working it, the system has been simply a process of gouging

out the onyx and the rock which encases it, until into the side of the

hill there has been excavated a hole 100 feet in width by 50 feet in

height and 00 feet deep, looking very much as if an immense shovelful

had been taken out. The onyx is variegated in colors, and is ranked

next to La Pedrara.

Ranking third, probably, in importance is La Sojiresa, which covers

an area of about 5 acres, and is located about So miles west of Antigua
Salines, in the same district. The onyx from this quarry is semitrans-

hicent, white, totally devoid of colors, save where an occasional mass
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of green is fomid. The quarry has been worked for the last fifteen
years only, and is at ])resent the largest producer of onyx in Mexico.
Sizes ranging as large as from 2 to 3 feet square can be obtained, which
is something extraordinary in Mexican onyx deposits, and the supply
in "sighf'seems to be sufficient for several years. The total absence
of any color to set off tlie pure white is to be regretted, but as it is, the
demand for the stone is sufficient to tax the quarry to its utmost to
supi)ly it.

Directly east from Sopresa, about 4 miles, is found the quarry of La
2lesa, lying, as its name indicates, on a level table-topped mountain.
The quarry shows quite extensive working, the product being a varie-
gated onyx, which, however, lacks the brilliancy shown in the stone of
Antigua Salines. It covers an area of nearly 30 acres, being the largest
quarry in Mexico. Occasionally quite large pieces are obtained,'but
the. average sizes prepared for shipment will not exceed 15 by 10 by 6
inches, while pieces as small as 10 by G by 10 inches are also shipped,
both to Europe and America. This, however, is the case with all thl
quarries, and it is the exception when pieces larger than the first
mentioned are exported.

In addition to the quarries here mentioned there are many others
of less importance, either by reason of their small output or from having
been worked out. Among these the most interesting, on account of
historical associations or past records, are those known as El Mogote,
Lajas, Agua Esconda, Desamparo, Mehauntepec, Tepeyac, Tecohico'
La Paoma, and La Eeforma.

'

Baja California.—ThQ last, and perhaps most important of the Amer-
ican deposits to be described are also on Mexican territory, but on the
peninsula of Lower or Baja California, near the Gulf Coast, and some
150 miles south from San Diego. One of these, that at tlie Tule Arroyo,
has been already sufficiently described on p. 547. The second deposit,
or rather series of deposits, lies in the open desert some 3 to 5 miles to
the southwest of the arroyo. The region is one of low rolling hills and
flat-topped mesas, with shallow valleys and dry water courses. The
prevailing rock, a friable sandstone, with alternating layers of calcare-
ous conglomerate and onyx in isolated patches. The surface is every-
where covered with irregularly rounded and angular fragments of
eruptive rocks from ilie hills in the near vicinity.* Aside from the
onyx and the charaeteristic lake bed deposits all traces of spring and
lake action have long since disappeared, and (he region is an arid waste
with only cacti, "sirios" [Fouquieria splendens) and the agave shaivi in
ti\e immediate vicinity, with the mesquite, paolo verdes, stout, low-branch-
ing elephant wood {veatchi Cedrocensis) and pole-like fouquieria colum-
naris, or giant cactus {cerevs pringlei {!)) like clustered mill logs along
the dry water courses or extending for dreary miles along the flat-topped

*For a detailed account of the geology of the peninsula, see "Geological Sketch
of Lower California." by 8. F. Emmons and G. P. Merrill, published in Bulh-tin
Ijreotogical Society of America, Ai)ril, 1894.
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Tapestr Onyx.

Cat. No. 60845, U. S. N. M. Yavapai County, Arizona.

Natural size.
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plateaux. The agave, the lefresliiug i)lumpaess of whose virgiu leaves

stands out in marked contrast with the dried and shrunkeu forms of

the flower-bearing adults, forms, together with the thorny Fouquieria

splendens, the most striking floral feature of the waterless land. The

onyx occurs in the form of spasmodic and isolated ])atches, sometimes

forming apparently a superficial pavement upon the surface, or again,

where the beds have been cut by the winding course of the now dry

ravine in the form of three distinct layers, from 20 inches to 3 or more

feet in thickness, interstratified with tufaceous and lake bed material.

(PI. 10).

Nothing can be more fascinating to the lover "of the beautiful in

stoues than tliis occurrence, where huge blocks of material of almost

ideal soundness, with ever varying shades of color and veination lie

everywhere ex])osed in countless numbers. Under the blistering sun

of an almost tropic climate the exposed blocks have become to some

extent corroded, and covered upon their immediate surface with a thin

film of oxidation products which just sufficiently disguise the true

color and transluceucy to keep one running here and there, ever

cracking off new fragments in the vain attempt to collect a fairly

typical series. The colors are peculiarly delicate, and there is a

wonderful uniformity in quality. Pearl white ( the virgin onyx), deli-

cate rose tints, and light greens are the more co mmon, all variegated

by a network of fine sharj) veins of a rose-red co lor, as shown in Plates

17 and 18 The rose color is, so far as my present knowledge goes,

quite unique and wonderfully beautiful.

The analyses given in the table show this to be the most dense of any

of the onyx marbles thus far examined. Although less highly colored

than some of the Mexican varieties, it is nevertheless one of the most

beautiful, owing to its uniform translucency, freedom from flaws, and

fine veination.

Algeria.—The celebrated dejjosits from whence the ancient Romans
drew their supplies of onyx, alabaster, calcareous onyx, or oriental

alabaster are situated in the northern part of Algeria, in the province

of Oran. The deposits as now worked are two in number, one some 05

miles from Oran, on the route to Tlemcen, and the second a few miles

to the west, both lying to the right of the Isser. The first of these,

known by the name of Bled Bekham, is divided into three parts by

two ravines, the Oiied Abdallah on the east and the Oued Calkra on

the west. M. Comynet estimates the area occupied here by the onyx

as about 12 acres, and gives the following section: (1) A bed of

about 4 feet thickness, under which lies compact travertine of no value
j

(2) a second bed of onyx 3 feet 4 inches thick, separated by impure

travertine from a third bed of onyx 2 feet in thickness, and lastly,

several thinner beds from to 16 inches in thickness, alternating

with impure travertine, making in all a mean thickness of some 10

feet of quarryable material. It was stated at the time that blocks of

extraordinary size could be quarried for shafts, columns, or friezes,
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even up to L'O feet in length by 4 feet square. At this date it is stated

bhicks may be liad 10 feet in length by 3 feet in width and thickness.

The second deposit noted, called ArdJa-el-Beida, lies some 3 kilometers

to the west of Bled Bekham, upon a plateau Avitli steep north, west,

and south escarpments. It was once continuous with a bed called El

Cellon, but from which it has become separated by a ravine called the

Chabbat-Karonba. The onyx of this locality is said to be inferior to

that of the first, both as regards quality and size of blocks obtainable.

The beds vary in thickness from 30 inches with a total of some 10 feet,

and cover an area of about 20 acres. All the deposits are Quaternary,

and lie unconformably upon lime and sandstones of Tertiary (]Middle

Miocene) age. The stone, as is usually the case, varies greatly in color

and shade, from jjure white to rose-colored and bright red, golden yel-

low, and, more rarely, green. The present quarriers (Sauville & Co.,

Paris) divide the output into four classes, le Blanc, le Ruhaune ov Yeine^

le Cacheniire and le Cachemire hois. The white (blanc) variety is the

more abundant, and is found in nearly all the quarries, occurring in

layers sometimes upward of a meter in thickness, and blocks have

been removed containing upwards of 5 cubic meters. It varies from

translucent to opaque, sometimes milk white or veined with fine ribbons

of pale yellow. The milk-white variety is employed for columns, arti-

cles used in religious ceremonies, and in place of ordinary white marble

in furniture. The translucent variety is employed in statuary, and has,

besides, many other applications, as for the glazing of church windows

and for shades. The ribboned or veined onyx is also abundant, and

there are many places for its extraction. The ribbons are parallel with

the plane of deposition, and of a clear deep yellow, sometimes rose or

violet tint. Other irregular veins traverse the stone in all directions,

giving very beautiful effects. This variety is also obtainable in blocks

of good size, and is used for buildings, columns, pilasters, balustrades,

stairways, panels, or for furniture tops. A green variety also occurs,

though now somewhat sparingly. The prevailing color is paler than

the better varieties of the Mexican or American stone. A rose variety,

said to have been especially admired by the Romans, is found in small

blocks, scarcely larger than a paving stone. White translucent varieties

with irregular veins of lively red or orange yellow also occur, though

sporadically and in small masses.*

*Iu a publication entitled "Notice Mineralogique par la Service des Mines"

(Algeria, 1889) I find references to onyx quarries as below: In the province of

Oran, at Ain Seboa, some 17.5 kilometers south 32° west from Nemours, an onyx of

yellow, gray, and vermilion tint, apparently belonging to the Quaternaiy period

and resting upon Oxfordian beds; at Sidi Brahim, 10 kilometers south 4° west of

Nemours, a similar stone, but of poorer quality, and at Tekbalet, 26 kilometers north

21- east from Tlemcen, a very beautiful variety of diverse hues intercalated in isolate<l

Quaternary areas resting upon Miocene; in the province of Coustantiue, in Oued
Zergua, some 40 kilometers southeast of Souk-Ahras, a marble approximating onyx

occurring in veins in Ceuomanieu beds. This doubtless a stalagmitic or stalactitic

deposit.
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Block of Onyx Marble from Lower California.

Natural size.

Color.s .ureeni.sb-whitf aud rose tinted with red-bniwu vein.s.
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Slab of Onyx Marble showing sharp reticulating veins.

Cat. No. ()1388, U. S. N. M. Peuiusula of Lower Califoruia.

Natural .size.

Colors whitish, ro.se tinted, witli red and lirowii veins.
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Altliougli not described in the published accounts, it is evident that a

process of oxidation has gone on in certain hiyers of the Algerian stone,

as in that of Arizona, for such material is found in the shape of turned

columns and stands for statues and other ornaments in the art and.fur-

nishing- shops. The colors are ([uiet ocher and mahogany brown,

clouded and veined, and though not as translucent and highly lus-

trous as objects of the uuoxidized stone, such are by no means lacking

in beauty. The dealers, in their ignorance of the nature of the mate-

rials they handle, will abuost invariably assure a customer that such

are not of onyx, but "marble," even though as the writer has shown

them, there may still be veins or layers of unoxidized material running

through them.

Ef/i/pt.—Vnhka the onyx of Algeria, that of Egypt, at least so far as

the better known locality is concerned, is stalagmitic, that is to say, a

cave deposit.

According to various authorities* there are two known sources of

stone, the first near Beui-Souef, some 25 leagues south of Cairo, and

the other at Syout, farther to the south, but also in the Nile Valley.

The writer is informed by Dr. Ernest Sickenberger, of Cairo, that the

stone of the first-named locality is found in cavities and clefts in

Eocene limestone at Gebel Oorakera (Wady Sanoor) east of Beni-Souef,

and in smaller amounts east of Assioot. That used in the mosque of

Mehemet Ali, as already noted, was taken from the Gebel Oorakam

quarries, as was also the material for the beautiful monolithic columns of

the Church of S. Paolo fuori le Murs, at Kome. Samples of this stone

kindlysentto Washington by Dr. Sickenberger were of a nearly white

or only faint straw color, of a granular texture, and in no way remark-

able for their beauty, bat such as might be duplicated by the hundreds

of tons from the broken-down caves in the Silurio-Cambrian limestones

of the Shenandoah Valley of Virginia. Miueralogically the stone is

calclte and carries only a trace of organic matter in the way of impuri-

ties. According to Delesse this deposit was worked by the Egyptians

at a very early date, and later by the Ronums. As, however, published

accounts speak of the stone only as "Egyptian alabaster," we have in

most cases no means of ascertaining the exact locality from whence it

was derived. The Syout stone differs from that of Beui-Souef in hav-

ing a micro-radiating instead of granular structure, and in being of a

light yellowish or straw color. It is translucent and close in texture,

and has a beautifully mellow and pleasing tint either when carved or

polished. The date at which these latter deposits were first opened

can not be ascertained from available literature. Delesse states, and

after him Chateau, t that they were discovered by Selim Pacha, to

*See Delesse, Materiaux tie ConstructioQ de L'Exposition Uuiveiselle de 1855;

Zittel, in Baedeker's Guide to Lower Egypt; Sir J. W. Dawson's Notes on Useful

and Ornamental Stones in Ancient Egypt.

t Op at.
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whom they were conceded by the vice roi. Boscawen,* however,

gives us to understand that they were worked at a much earlier period

by kings of the sixth dynasty (3703 B. C. according to Mariette;

2744 B. C. according- to Prof. Lepsius). He describes the quarry as

situated in tlie hills to the east of the Syout road, some 10 miles south-

east of the plain of Tel-el Amarna, and as being about 250 feet long

by 50 feet in width, cut into the face of the hill. It was worked, he

says, upon a most regular system, layer after layer being cut away,

the product being both " alabaster " and ordinary limestone. The
detailed description of this author is as follows:

"Starting from the quarry is a broad roadway, from 15 to 20 feet wide, crossing the

hille into the line of the Siout road, and thence across the plain of Tel el-Amarna to

the Nile. This roadway is a wonderful piece of eogiueeriug work. In one place a

rapine some 40 or 50 feet is crossed, the roadway being carried across by a solid

causeway built by bowlders so arranged on a road basis as to support very heavy
weights. The gradients are regulated with great care.

"This quarry does not seem to have been worked much during the later dynasties

of the Middle Empire. The other day the Arabs brought us news of a large

niagharah. or quarry, witli inscriptions, situated one day's journey into the desert.

So Mr. Newberry and myself started on camels. It was a long, dreary ride across

the plain of Tel-el-Amarna, along the Siout road, and across the hills, slightly to

the south of Hat-Nub. Here we crossed a number of barren wadies and reached

the slopes of a low limestone range, proljably the northern jiortiou of the Jebel-

Kaiwlch, and after a hard climb reached the entrance to a large quarry, which was
partially blocked with drift and rubbish. It required but a very casual inspection

to find that we had struck a very ancient quarry, for on the lintel of the door were

a number of inscriptions of King Teta, the founder of the sixth dynasty. The
inscriptions on the doorway were very archaic in type, especially the rudely-drawn

figures of a dog and a hawk and the portrait of Teta wearing a crown. The entrance

chamber of the quarry ran due south for a distance of about 80 feet and then struck

XI broad isle running slightly southeast for a distance of about 110 feet. All around
.

were fragments of beautiful alabaster, of a typo not used for building purposes, but

the fine, rich, yellow, close-grained sort, often with brown veins, used for statues,

vases, and toilet and sacrificial pots. The walls were covered in many places by rude

votive inscriptions, usually painted panels representing a sacrificial scene, with the

table of offerings. Some of these are grotesque almost to caricature. The face and

limbs are the dark Egyptian red, the robe white, while the grotesque nose of the

figure and the green palm branch seem to quite burlesque the scenes near Over the

figure is a short hieratic inscrijition. On other walls are dated inscriptions in the

reign of Amenemhat II, of the twelfth dyna.sty, and a fine rock-cut tablet of Usertesen

III. The king is here represeuted seated on his throne, with his hunting dog by

his side.

"The c[uarry does not seem to have l»een worked after the period of the twelfth dyn-

asty. We slept in the quarry that night, and it was indeed about as old and as weird a

bedchamber as was ever my fortune to occupy. Bats flew over our heads and blinked

at the lamp, and about midnight two foxes, whose home we had usurjied, came to

the top of the neighboring hills and barked defiance. * * * The morning was
devoted to examining the quarry, and with some interesting results. The alabaster

vein was not very thick, but very rich in color, and the method of working seemed
to have been to cut out blocks about 4 or 6 feet long and 3 feet in depth and width
These were hewn out and roughly dressed with stone hammers and chisels made

* See Stone, Indianapolis, Indiana, Sept., 1893, i)p. 362-36.5.
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from hard bowlders. * * ' The hands were protected by hide bands -wound

around the chisel, and several strips were found in the d<5bris. That the alabaster

from this mine was only transported in small portions is shown by the fact that

there is no made roadway for sledge transport.

"Another alabaster (quarry remains to be mentioned, situated to the east of the Tel-

el-Amarna plain, behind the northern tombs. This was worked by Rameses II and

his son Meneptah, the Phnroahs of the Oppression and the Exodus, audits steep sides

may have echoed to the blows of the picks of the toiling Israelites.''

Per.s'ia.—rThe ouyx fouud in the vicinity of Lake Oroomiah lias

already been referred to in discussing the origin of this class of rocks.

For a description of its mode of occurrence we have to rely mainly

upon the accounts of travelers who are neither chemists or geologists.

The writer is informed by Mr. P. Z.^Easton that the quarries, if such

they can be called, lie not far from the main road from Tabriz to Mara-

gha, about 44 miles from the former place and 28 miles from the latter.

I hnd two somewhat detailed accounts of the occurrence in the liter-

ature at hand, and venture to give both in full, though the first more

as a curiosity than as a contribution to scientific knowledge. This is

by Morier * and is as follows:

" (;)n the 24:th we proceeded to Shirameeu, a village near the lake, and distant 3 fur-

snugs from the preceding stage. At the distance of 1 fursung on the right of the

road is a spring of chalybeate water, and 2 fursungs farther on, after having discov-

ered the expanse of the lake, we diverged from the road to visit the petrifactions.

"This natural curiosity consists of certain extraordinary ponds or plashes whose

indolent waters, by a slow and regular process, stagnate, concrete, and petrify, and

produce that beautiful transparent stone commonly called Tabriz marble, which is

so remarkable in most of the burial places in Persia, and which forms a chief orna-

ment in all the buildings of note throughout the country. These ponds, which are

situated close to one another, are contained in a circumference of about half a mile,

and their position is marked by confused heaps and mounds of the stone, which

have accumulated as the excavations have increased. We had seen nothing in Per-

sia yet which was more worthy of the attention of the naturalists than this ; and I

never so much regretted my ignorance of subjects of this nature, because I felt that

it is of consequence they should be brought into notice by scientific observation.

However, rather than omit all description of a spot which perhaps no Europeans

but ourselves have had the opportunity of examining, and on which, therefore, we
are bound (injustice to those opportunities) not to withhold the information which

we obtained, I will venture to give the following notes of our visit, relying upon

the candor and the science of my reader to fill up my imperfect outline.

"On approaching the spot the ground has a hollow sound, with a jiarticularly

dreary and calcined appearance, and when upon it a strong mineral smell arises

from the ponds. The process of petrifaction is to be traced from its first beginning

to its termination. In one part the water is clear, in a second it appears thicker

and stagnant, in a third quite black, and in its last stage is white, like a hoar

frost. Indeed, a petrified pond looks like frozen water, and before the operation is

quite finished a stone slightly thrown upon it breaks the outer coating, and causes

the black water underneath to exude. Where the operation is complete a stone

makes no impression, and a man may walk upon it without wetting his shoes.

Whenever the petrifaction has been hewn into the curious jtrogress of the concre-

tion is clearly seen, and shows itself like.sheets of rougli paper one over the other in

accumulated layers. Such is the constant tendency of this water to become stone

* Morier, Second Journey through Persia, May 18, 1818, pp. 284-286.

H. Mis. 184, pt. 2—^37



578 REPORT OF NATIONAL MUSEUM, 1893.

that where it exudes from the ground in bubbles the petrifaction assumes a globu-
lar shape, as if the bul>bles of a spring, by a stroke of magic, had been arrested in

their play, and metamorphosed into marble. These stony bubbles, which form the
most curious specimens of this extraordinary quarry, frequently contain within them
portions of the earth through which the water has oozed.

''The substance thus produced is brittle, transparent, and sometimes most richly

streaked with green, red, and copper-colored veins. It admits of being cut into

immense slabs, and takes a good polish. We did not remark that any plant except
rushes grew in the water. The shortest and best deiinitiou that can be given of the
ponds is that which Quintus Curtius gives of the Lake Ascanius, '• Aqua spoute
concrescens" (Lib., xi., c. 12). The present royal family of Persia, whose princes do
not spend large sums in the construction of public buildings, have not carried awav
much of the stone; but some immense slabs which were cut by Nadir Shah, and
now lie neglected amongst innumerable fragments, show the objects which he had
in view. So much is this stone looked upon as an article of luxury that none but
the king, his sons, and persons privileged by special firman are i)ermitted to exca-
vate; and such is the ascendancy of pride over avarice that the scheme of farmino-
it to the highest bidder does not seem to have ever come within the calculations of
its present possessors."

The second accoimt, that of Curzoii,* is apparently the more accu-
rate, though he also refers to the stone as a '' petrifaction,'' and is

quite in error in stating that the springs in the Yellowstone Park have
deposited "gleaming blocks of snow-white marble." He says:

"Near the eastern shore of the lake (Oroomiah), and at about 6 miles from the
village of Dehkliaregau, are the pits or springs from which is extracted the famous
semitransparent marble, sometimes called after the neighboring town of Maragha,
sometimes after Tabriz. A number of springs, clustered within an area of half a
mile in circumference, are constantly bubbling up and precipitating the limestone
which they hold in solution. This is deposited in the form of horizontal layers,
which are like a thin crust to start with, and ran be cracked or broken, but which
gradually solidify into hard blocks, with an average thickness of 7 or 8 inches, the
best of which are believed to have been formed when the springs had a much hioher
temperature than the present (65^ F.). When quarried this petrifaction can be
sawn either in the thinnest plates, when it is nearly transparent, and is sometimes
used for windows, or in more substantial slabs, in which form it is much used for
pavements and mural wainscotings. It is a singularly beautiful substance, being of
a pink or greenish or milk-white color, streaked with reddish or copper-colored veins
(from the oxide which it contains); and I have seen l)eautiful samples of it in the
palaces and mosques of the East. I have very little doubt that the wainscoting of
the Gur Amir, or Tomb of Timur, at Samarkand, which I have described in my
former work, and which has puzzled all travelers, is composed of this marble,
which there is nothing more natural than the great couquerer should have carried
home with him at the close of his Persian campaign. t The process of petrifaction
bears a marked resemblance to that which was in existence till the great eruption of
a few years ago at the i)ink and Avhite terraces in New Zealand, and to that which
may still be seen at the Mammoth Hot Springs in the Yellowstone Park, in North
America, where the induration may Tie observed through all its stages, from a tijm-
like frosted sugar to gleaming blocks of snow-white marble."

The Tabriz stone seems to have formerly been quite extensively used

*Curzon, G. N., Persia and the Persian Question, etc., Vol. 1, 1892, p. 264, et seq.
1 1n footnote to above statement he says: "Since writing the above I have come

across the statement as a matter of fact that Timur took lack with him to Samar-
kand a large supply of the marble of Azerbaijar."'
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by the wealthier classes, as already noted (p. 550), aud is still utilized to

some extent, though mainly in the manufacture of small oruameuts.

The Museum collections contaiu but a few small pieces of material

from this source, and which are either pure milk white in color and
verj" translucent (62009), or of a dull red brown color aud opaque

(02010), the latter being" apparently au oxidation j^roduct from the

white. The stone is interesting from a chemical standpoint, as already

noted (p. 550).

Other localities than those mentioned above are known. Thus Blau-

ford* says:

"Moimt Kuh Hazar,t lying between Bam and Karman, consists mainly if not wholly

of volcanic rocks and ash beds. At the base of the mountain, near Rayin, there is

much calcareous tuffa in horizontal beds, apparently deposited by springs, some of

which are seen a short distance up the side of the mountain, forming calcareous

deposits. Large 1)locks of massive carbonate of lime of a slightly greenish tint,

and apparently formed in stalagmitic masses, are found in the neighborhood, and
are used for ornamental purposes. A similar stone is said to be brought from Yezd

and other places, aud it is generally known in Persia as Yezd marble. It closely

resembles the Egyptian stone known as oriental alabaster, except that the color is

greenish white instead of yellow."

This is doubtless the stone described by Curzon as

—

''An excellent yellow, semitransparent marble, quarried in the mountains near Yezd,

the actual spot being Turuu Pusht, 40 miles from Taft and 56 miles from Yezd. As
already noted, it is from the Yezd stone, according to Curzon, that was constructed

the tomb of the poet Hatiz. From this stone, too, according to the same authority,

were constructed the superb marble throne and the twisted marble pillars that now
adorn the throne room or talar in the royal palace at Teheran. "

Still another locality for this stone or one answering well its descrip-

tion is near the village of Tauris,in Susiane. Chardin| describes it as

—

'•transparent presque comme le cristal de roche, et on voit a travers de tables qui

ont un pouce d' epassier et meme plus. Ce marbre est blanc, mele de verd, pale

comme une maniere de jadde. II est si tendre que le couteau 1' entame: ce qui fait

peuser a plusiers que ce n'est pas uu vrai mineral, ni qui ait la consistance d' une

vraie j)ierre.
"

Italy.—The writer is informed by Chevalier Jervis that very many
localities exist in difterent parts of Italy where natural caverns in lime-

stones of varying geological age are to be met with, and which are cap-

able of affording nuich tine marble for decorative purposes. A very

complete list of these is given in Mr. Jervis's treatise on the economic

geology of Italy,§ aud we will here mention only the more important

and widely known. Singularly enough the ancient Romans, with all

their love for lavish display in articles beautiful and rare, seem to have

^Eastern Persia, an account of the Journeys of the Persian Boundary Commission,
1870-1872, Vol. II, p. 486.

tKuh Hazar is a mountain 14,550 feet in height, lying between Bam and Karman,
in the central southern portion of the Empire.

t Voyages du Chevalier Chardin en Perse, etc., Vol. iii, 1811.

§ See I Tesori Sotterranei dell' Italia, vol. 3, p. 340, and vol. 4, p. 504.
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worked but little these deposits, but to have preferred briugiug their

materials from more distant sources. A rich houey-yellow marble of

this class occurs in caverns in Archeau limestone at Busca, Cuneo
province, and may be seen worked up in the royal palace at Turin,

and in some of the private houses. It is stated to be very beautiful. A
banded dark yellow and white variety, forming- a handsome ornamental

stone, is found at Indiano Olona, in the province of Como. The stone

occurs in caves in Mesozoic limestone not far from the Swiss frontier.

At Albino, in the Val Setiaua, province of Bergamo, stones of this

class may be quarried in slabs of considerable superficial area but
limited thickness. It is used for making mantels and other articles of

ornament as well as for inlaid work. There are two localities of the

stone in the province of Brescia which may be mentioDed. One at

Pisogne. on the eastern side of the lake of Iseo, where a yellow-brown

material is obtained from stalactites iuTriassic limestone, and the other

at Eezzato, a few miles to the east of Brescia. The stone here is dark
brown, and occurs in caverns in the Liassian limestone.

In the Appenuine range a large number of localities may be specified

where stalactitic and stalagmitic marbles of great variety and beauty

are to be found. Special mention must be made of the stone known as

alahastro del Gazzo, from the fact of its coming from Monte Gazzo, at

San Giovanni Battista, province of Genoa, overlooking the Mediter-

ranean Sea. The cave is in a Triassic limestone. The stone is described

by Chevalier Jervis as a beautiful and gorgeous material, and as hav-

ing been largely used in former centuries for internal decoration in the

churches of Genoa. A great number of stalactites from the same part

of Ligaria were employed with wonderfully artistic effect in making
the artificial cave in the celebrated gardens of the Marquis Pallaricini,

at Pegli, near Genoa. In the province of Siena there is a cavern in

Liassian limestone whence large masses of cave marl>le have been pro-

cured for decorative purposes, while at Castelnuova dell' Abbate, in

the commune of Monte Alcino, considerable quantities are found under-

lying a Qnateuary travertine. Stones of this same class are found

also at Terracina, province of Rome, and at Gesualdo (principato

Utteriore), near the central chain of the southern Appeniiines. This

last locahty furnished the architect Vauvitelli 32 monolithic shafts or

columns for the royal palace at Caserta. The same stone, togetlier

with other marbles, was used by the King of Naples for the internal

decoration of the royal palace at Portici, now the higher school of

agriculture.

Miscellaneous localities.—According toD'Orbigny and Geute,* France
has an abundance of beautiful "calcareous alabasters*' in grottoes and
caves, but the material is less esteemed than that of Italy, whence the

commercial supply was largely obtained.

They also state that a veined, undulated "alabaster" of a beautiful

* Geologic Appli(iuee anx Arts et a lAgricnlture.



THE ONYX MARBLES. 581

wax yellow color is found in caverns at Malaga, in Spain. When cut

across the bedding it shows veins of two very i)leasing tints, but

when cut parallel it shows only large, confused, cloudy areas (taohes

embroueUies), and is not nearly as beautiful. The Palais at Madrid is

decorated with this stone. C. P. Brard, in his Mineralogic Appliquee

aux Arts, 1821 (p. 396), describes the onyx marbles as cave deposits,

and seems never to have heard of their occurrence as hot-spring

deposits. Under this head he describes, very brieliy, clouded white,

limpid to opaque varieties, sometimes of a beautiful green tint, from

Arcena, in Andalusia, Spain. The translucent varieties were the

soundest and most esteemed by the ancients (whoever they may have
been). He also speaks (p. 402) of a honey yellow, almost transparent

variety from the isle of Malta, and which was used in making statues

of large size. Other varieties are also found on this island, one of a

clear yellow color, veined with white, or white variegated with black,

or brown and white. This same authority further states that a brown
"alabaster" with clearer veins, and which receives a beautiful polish,

is found in the territory of Saguna, in Sicily, and near Montreal and
Caputa other varieties, with lively red and yellowish veins or clear

yellow and white. A white variety with yellow and red veins is found
at Mount Pellegrino and a yellowish one at Bactia, in Corsica.

Unfortunately, this author's descriptions are meager, and the use of the

name alabaster, as already noted, is so misleading that we can not in all

cases discriminate, and it is possible some of the stones here mentioned
may be true alabaster (gypsum).

Pliny* writes of a white alabaster, which is i)resumably a true car-

bonate, as occurring at Damascus, in Syria. He compares it with that

found near Thebes (Syout?) , in Egypt, but of a white color. The most
next esteemed variety, he states, is that of Carmania (Carmoua, in

Spain?), and the least that of Cappadocia, in Asia Minor. Next to

that of Carmania he considers a product of a locality, not mentioned,
in India, as of greatest value, and places that of Syria as third in the

list.

CATALOGUE OF ON'YX MARBLES IX THE COLLECTIOX OF THE DEPARTMENT OF GEOLOGY
IN THE U. S. NATIONAL MUSEUM.

No. 67549. A series of five slabs, varying from 8 by 10 inches to 28 by 34 inches, cut
parallel and across the plane of deposition. Original colors green, but indi-

vidual slabs showing various stages of oxidation. Three large slabs, 28 by 34

inches, were all cut from the same block, originally some 10 inches thick and sup-
posed to be nearly uniform throughout, but proving to be so thoroughly oxidized
in certain portions as to yield slabs with but a few square inches of green still

showing on the polished surface. (See pis. 5, 6, and 7). From the Big Bug
Quarries, Mayers Station, Yavapai County, Arizona. Collected by George P.

Merrill. 1891.

Pliny, Natural History, Book xxxvi, chap. 12.
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No. 62382. Three slabs, of a thin-bedded graunlar, scarcelj^ translnceut variety of

travertine of a white, amber, ochreous browu, and red mottled color. Largest

an irregular oval some 24 by 38 inches. From Big Bug Qaiarries, Mayers Sta-

tion, Yavapai County, Arizona. Collected by George P. Merrill. 1892.

No. 60845. Slab of opaque oxidized variety "tapestry onyx." Cut across the grain

on plane of deposition. Size, 15 by 21 inches. Locality as above. (See PI. xv.)

No. 66999. Irregular slab of green and oxidized travertine, some 12 by ,36 inches. Cut

across the grain. Locality as above. Gift of William O. O'Neill. 1891

No. 68364. Slab of a pink granular, scarcely translucent variety, 17 by 36 inches,

Locality as above. Received from G. S. Fellows. 1892.

No. 68365. Irregular slab, 12 by 15 inches, of light green and brownish material

Locality as above. Received from G. S. Fellows. 1892.

No. 67825. Small irregular block about 5 by 9 by 2 inches. Selected to show nucleal

mass of unchanged green onyx surrounded by a shell of oxidized material.

(See PI. 8.) Locality as above. Collected by George P. Merrill. 1892.

No. 60846. Three irregular slabs, the largest some 22 by 26 inches, of opa([ue oxidized

travertine, of ochreous yellow, brown, and red colors. Cut parallel with plane

of deposition. Locality as above.

No. 67000. Three slabs, 5 by 13, 7 by 13, and 5 by 18 inches. Cut across the plane of

deposition to show alternating bands of oxidized and unchanged material.

Locality as above. Gift of William O. O'Neill. 1891.

No. 67821. Block about 3 by 4 inches of oxidized onyx, illustrating the completed

stage of the process. Locality as above. Collected by George P. Merrill.

No. 68251. Three blocks, 4 by 7, 8 by 7, and 5 by 7 inches, of green and brown trav-

ertine, from the so-called Cave Creek Quarries, in the southern part of Yavapai

County, near the Maricopa County line, and some 50 miles north of Phtenix,

Arizona. Collected by George P. Merrill. 1892.

No. 61306 and No. 61307. Seven small slabs of white, pink tinted, and smoky clouded

varieties, from San Luis Obispo, California. (PI. 12.) Highly translucent.

Received from. J. and F. Kesseler. 1893.

No. 36759. Two small thin slabs, 1| by 3J inches, of white onyx, cut across the grain.

Nearly transparent. Locality as above.

No. 25571. Two cubes, 4 by 4 inches, of white and white-l>rown veined travertine,

from locality as above. Received from the Tenth Census. 1881.

No. 27301. Small slab, 3| by 4 by 1 inches, marked only as from Califoiuia. Received

from Mrs. L. J, Wilkins. 1882.

No. 36886. Small slab, some 5 by 11 inches, of bright emerald green, highly trans-

lucent travertine, from near Crescent Falls of Sacramento River, 5 miles

south of Berryville, Siskiyou County, California. Received from J. S. Diller and

L. J. Griffin. 1884.

No. 67665. Two small pieces similar material from Shasta Springs, .Shasta County,

California. Received from F. W. Crosby. 1892.

No. 68451. Small irregular fragments of a dark amber variety, cut across the grain.

From Sulphur Creek, Colusa County, California. Received from Henry S.

Durdeu. 1892.

No. 25255. Slab of dark amber variegated travertine, 5 by 10 inches, from Suisun

City, Solano County, California. Received from Centennial Commission. 1876.

No. 25256. Slab of dark amber variegated travertine, 5 by 10 inches Locality as

above. Received from Centennial Commission. 1876.

No. 38445. Five small irregular pieces of dark amber variegated travertine, cut

across the grain and polished. Locality as above. Received from B. K. Emer-
son. 1886.

No. 25645. One small piece of dark amber variegated travertine, 6 by 6+ by 2 inches

cut across the grain and polished. Locality as above. Received from the

Tenth Census. 1881.
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No 16054. One small piece of dark amber variegated stone, 5 by 7^ inches, cut

across the grain and polished. Locality as above. Received from Thomas

Donaldson.

No. 25374. Block of translticent stalagmitic marble, 3i by 4 by 5 inches. From the

Lnray Caverns, Page County. Virginia. Received.from R. R. Corson. 1881.

No. 67981. Massive stalagmite cut in half and polished to show structure. Locality

as above. Received from J. H. Morrison,

No 60693. Irregular slab of translucent stalagmitic marble, of light, amber color,

about 12 by 14 inches. Suism, Solano County, California. Received from H. A.

Ward. 1893. ^ . . ,

No 60694. Irregular slab about 3 by 2 feet by U inches of dark amber variegated

travertine, cut with the grain and polished. Locality as above. Obtained Irom

H. A. Ward.

No '^5637 Block of translucent stalagmitic marble, coarsely crystalline, almost

granular, light amber yellow, U by 10+ by 14f inches. Luray, Virginia.

Received from R. R. Corson. 1881.

No 62072 Slab of nearly white, faintly translucent stalagmitic marble, from broken-

down cave near Marion, Smyth County, Virginia; 15 by 16 inches. Received

from Dr. John S. Apperson. 1893.

Ne. 67366 and No. 67366rt. Two slabs and large block of dark amber and brown,

scarcely translucent stalagmitic material, cut across the grain, and showing

concentric structure, from farm of G. H. Killinger, Marion, Smyth County, Vir-

ginia. About 12 by 18 inches and 18 by 18 inches. Received from F. V. Z. Carach-

risti. 1891.

No. 68131. Slab of nearly white stalagmitic material, from cave near Andersonville,

Tennessee. Cut across the grain. Received from W. H. Evans & Sons. 1892.

No. 60624. Cross section of stalagmite, some 7 inches in diameter, translucent, from

Wyandotte Cave, Wyandotte, Indiana. Collected by George P. Merrill. 1893,

No. 68144. Two massive stalagmites cut and polished to show structure. Locality

as above. Collected by George P. Merrill.

No. 60625. Turned ornament of stalagmite, some 7 by 11 inches ;
light, amber colored

;

translucent. Locality as above.

No. 68126. Irregular blocks, polished on one side, of stalagmitic material, from broken-

down cave's near Harrisonburg, Rockingham County, Virginia. White and

amber. Received from F. Staling.

No. 67583. Slab of stalagmitic material, cut across the grain
; 10 by 12 inches.

Locality as above. Gift of J. S. Moftett. 1892.

No. 68188. Conical block, about 8 inches at base and 9 inches in height, of red,

brown, and white stalagmite, from cave at West Plains, Howell County, Mis-

souri. Gift of W. P. Davis. 1892.

No. 60699. Slab of opaque, dark amber brown stalagmite, from cave in Crawford

County, Missouri ; 25 by 27 inches. Received from J. F. Leighton. 1893.

No. 67913. Irregular blocks of faintly greenish stalagmitic material, from caves in

the Stevenlon-Bennett mines, west slope of Organ Mountains, near Las Cruces,

New Mexico. Collected by George P. Merrill. 1892.

No. 61404. Large rough block of white, scarcely translucent stalagmitic material,

from Marian County, Arkansas. Received from State Commissioner World's

Columbian Exposition. 1893.

No 67617. Finely banded irregular travertine of white color, from about 12 miles

southwest of El Paso, Texas ; 8 by 3 inches. Received from F. W. Crosby. 1892.

No. 67618. Small block of finely banded pearl white travertine ( ?), with ocherous

veins, from near El Paso, Texas; 3 by 5 by U inches. Received from F. W.

Crosby. 1892.
.

No. 61405. Polished slab, 24 by 36 by 2 inches, of dark amber and whitish material,

from near Las Vegas, Valencia County, New Mexico. Received from T. B. Mills.

1894.
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No. 60631. Irregular block, some 4 by 4 by 6 inches, of finely banded aragonite. Quar-

ries near Rio Puerco Station, Valencia County, New Mexico. Received from T. R.

Gabell. 1893.

No. 37642. Block of variegated white and brown opaque material, cut across the

grain; 6 by 12 by 2 inches. Aguas Calieutes, Mexico. Received from New
Orleans Exposition. 1885.

No. 26011. Polished slab, 11 by 8 inches by 1 inch, of dark green translucent trav-

ertine, from Puebla, Mexico. Received from Mexican Centennial Commission.
1876.

No. 37640. Polished blocks and thin slabs of white and green higlily translucent

travertine, 4 by 4 inches and 7 by 7 inches, from Tecali, Puebla, Mexico. Received

from New Orleans Exposition 1885.

No. 37593 and No. 37594. Paper weights of onyx marble, as manufactured by the

native Mexicans. State of Puebla, Mexico.

No. 37595. Paper cutter of onyx marble, as manufactured by the native Mexicans.

State of Puebla, Mexico.

No. 37596. Thin slab of nearly transparent white travertine, from State of Tecali,

Puebla, Mexico; 3 by 4 inches. Received from New Orleans Exposition. 1885.

No. 60695. Slab of a pearl-white, highly translucent variety, cut across the grain; 17

by 15 inches by i inch. Puebla, Mexico. 1893.

No. 61059. Broken table top of fibrous, mottled, white and yellowish onyx marble.

Locality uncertain, probably Mexico. Leidy collection. 1893.

No. 60696. Polished slab of white variegated travertine ; 9i by Hit inches. From
Puebla, Mexico. 1893.

No. 36757. Polished slab, nearly white, variegated variety; 6 by 7A inches by 4^ inch.

Locality as above.

No. 68246. Nine irregulai polished blocks of pearl-white, greenish, and rose-tinted

varieties of travertine, from New Pedrara quarries, on Peninsula of Lower Cali-

fornia. Collected by George P. Merrill. 1892.

No. 61388. Two fine slabs, of white, rose-tinted travertine, higlily translucent, 32

by 42 inches and about 18 by 42 inches, from the above locality. Gift of New
Pedrara Onyx Company 1894.

No. 38564. Slab of light amber and white material, highly translucent, supposed to

be from Mexico. Gilt of Hugh Sisson Sons, Baltimore, Maryland. 1886.

No. 60680. Small yellowish slab, from the Desert of Atacama, Chili, 1893.

No. 36774. Small 1)lock and slabs of white and faintly amber stalagmitic material,

from Egypt; 3i by 3^ and 2 by 9^ inches. Gift of Bowker, Toney & Co. 1884.

No. 25343. Polished block of brownish, finely banded translucent stone, from Blad

Recani, near Oued Abdallah, Algeria; 7 by 7 by 8^ inches. Gift of H. A. Ward.
1881.

No. 25344. Blockof highly translucent, beautifully yellowish and white banded onyx
marble, from Beni Soiief, near Cairo, Egypt ; 7 by 8i by 18 inches. Received

from H. A. Wa.d. 1881.

No. 25027. Irregularly rounded mass of dark opaque stalagmitic material, from Gib-

raltar. Received from Centennial Commission. 1876.

No. 28638. Slab 4 by 4 inches by ^ inch of light, yellow and white stalagmitic

material from Italy . Received from \V. W. Story. 1883.

No. 69702. Slab, 2f by 2f inches by J inch of white, verj' translucent, coarsely crys-

talline material, marked as from Stuttgart. From Museum of Natural History

Paris, France. 1888.

No. 69735. Slab, 3| bySinchesby J inch, of dull, almostopaque material, from Algeria.

Received from Museum of Natural History, Paris, France. 1888.

No. 69682. Slab, 5^ by 7 inches by 1 inch, of dull white opaque and porous material,

from Algeria. Received from Museum of Natural History, Paris, France. 1888.

No. 69687. Slab, 5i by 7 by 3 inches, of dark, resinous, scarcely translucent material,

from Algeria. Received from Museum of Natural History, Paris, France. 1888.
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No 69629. Slab, 3i by 3i iuches by i iach, of dark, resinous, stalagminc material from

Moutauto,Tuscauy, Italy. Received from Museum ot ^atural History, Pans,

Frauce. 1888. ,,

,

. , , , , •>.

No 69738. Slab, 3| bv 3| im-hes by i inch, of a granular dull brownish red and white

variety, from Ima. France. Received from Museum of Natural History, Pans,

France. 1888. , ,• ,> i

No 69734
81ab,3ibv6inchesby|incL,similartolast,fromsamelocahty. Received

fromMuseiimofNaturalHistory, Paris, France. 1888.
^, . , ^

No. 61350. Three pieces stalagmitic marble. One block, 13 by 10 by 8 inches, trans-

lucent, yellow, streaked with white; slab 13 by 10 inches by 1 inch, cut across

the grain; slab 13 by 7 inches by 1 inch, white and butt mottled, cjit paral el

with plane of deposition. From near Lehi, Utah. Received trum F. T. Millis.

1893

No 62388. One slab onvx, 15 by 4 inches, white and ocherous brown, mottled, from

Puebla, Mexico. Received from C M. Manning. 1894.

No 62389 Slab 10 bv 5 inches, red and brownish angular fragments, in a dull cream

'uronudmass. Localitv as above. Received from C. M. Manning. 1894.

No 6->609 and 62610. Small blocks of milk white and red brown osydized travertine,

'

from near Lake Oroomiah. Persia. Gift of Rev. S. G. Wilson. 1891.

No 67538 Irregular block of banded stalagmite, about 4 by 4 by 6 inches, trom

Franklin Mountain, El Paso County, Texas. Received from Mr. Morehead.

No 27268 Small piece of dark amber stalagmitic marble, about 2 by 5 by H inches,

from Rockbridge County, Virginia. Received from the U. S. General Land Otoce

No. 61323. Irregular block ofpale brown, banded stalagmite, from Virginia. Received

from J. C. McGuire. ^. . ^ .i

No 3.5746. Small fragment, about 3 by 3 inches, of light green travertine, from Falls

of Sacramento River, Siskiyou County, California. Received trom Charles H.

Townsend.

No 62575 Irreoular slab, about 4 by 7 inches, of dark green and ocherous brown

and red travertine, from Brazil. Received from G. S. Fellows and ^^ m. Grace.

No. 62634. Block of light, porous travertine, 4 by 6 inches, from Tivoh, Italy.

Received from W. O. Crosl)y.

No. 61343. Slab, 4 by 5 iuches, of light amber stalagmitic marble from Eureka

Springs, Arkansas. Gift of S. E. Meek.

No. 61245. Small slab, 3 by 5i inches, of dark amber variegated stalagmitic marble,

from Province of Cuner, Italy. Received from G. Jervis.

No. 28637. Small slab, 4 by 4 by f inches, of light amber and brown variegated sta-

lagmitic marble, from Civita Vechia, Italy. Gift of W. W. Story.
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THE COWBIRDS.

By Maj. Charles Bendire,

Honorarii Curator of the Oological Collections, U. S. National Museum.

Among our American birds comparatively few present such an inter-

esting tield for systematic investigation and study of their habits and

mode of reproduction as the Cowbirds or Cow Buntings.

The family to which they belong, the Icteridce, containing such familiar

birds as the Bobolink, the Oriole, Blackbirds, etc., is confined to the

American continent, and the genus Molothrus (with its subgenus Cal-

lothrus) is represented by 12 species and subspecies. Of these, three are

found in the United States, namely: Molothrus ater, Molothrus ater

obscurus, and Callothrus robustus; and a fourth, CaUothrus (erieus, is a

resident of western Mexico and portions of Central America. The

remaining species are confined to South America. Callothrus armenti

is found on the coast of Colombia and Venezuela ; Molothrus atroniteus

in Guiana, Venezuela, and Trinidad; M. purpurascms in western Peru;

M. cassini in Venezuela and Colombia; M. frimjillarius in Brazil; M.

honariensis in Argentina, Paraguay, Bolivia, and Brazil; 31. rufoaxil-

laris in Argentina and Uruguay, and .1/. biidius in Argentina, Para-

guay, and Bolivia.

Respecting the general habits of some of the species, comparatively

little is as yet known excepting those found in the United States (but

even here a great deal remains to be learned) and the three last, which

have been pretty fully described m Sclater and Hudson's excellent

work on Argentine ornithology.

It is probable that nearly all these species are parasitic to a greater

or less degree, laying their eggs in the nests of other birds and letting

them perform the duties of incubation and rearing the young, with the

exception of Molothrus badius, the Baywinged Cowbird, which occa-

sionally builds a nest of its own or appropriates nests of other species,

but incubates its own eggs or cares for its young like other respectable

members of the Avian family.

This same parasitic instinct is also found among members of the

more cosmopolitan family of the Cuckoos, notably with Gueulus cano-

rus, the European Cuckoo, about which a great deal of interesting lit-

erature has already been published, and the same traits, only in a much

more modified degree, are also said to be occasionally observed in at

least one of our North American species, the Blackbilled Cuckoo, Coc-

cijzus erythrophthalmus^hnt no such instance has as yet come under my

own observation, and I consider it of rare occurrence.
589
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On tlie whole, our Cowbirds present a far wider and more interesting

field for careful observation and studj* than does the European Cuckoo,

as their habits differ greatly in many respects; for instance, they are

among the few, if they are not the only birds, which practice polyan-

dry, which is probably caused for the reason that the males generally

outnumber the females about 3 to 1.

In order to give the reader some idea of these disreputable but never-

theless interesting birds, my articles written for Life Histories of North

American Birds, Part ii, are printed from advance sheets without alter-

ation, excepting the addition of a concise description of each species,

taken from Mr. 11. Kidgway's Manual of North American Birds.

Fgures of an adult male and female Cowbird, Molothrus ater, are

here given (pis. 2 and 3) as well as a nest of the Yellow Warbler, Ben-

(Jroica aestiva, (pi. 1) containing three eggs of its own and one of this

parasite.

The articles on the Cowbirds found in the Argentine Eepublic are

copied from Messrs. P. L. Sclater and W. H. Hudson's work on Argen-

tine ornithology, the notes on their habits being based on observations

made by the latter gentleman. The two series of articles combined

will enable the reader to arrive at a better understanding of the gen-

eral habits of some of the members of this interesting genus.

MOLOTHRUS ATEE (Boddaert) Cowbird. (Plates 2 aud 3).

Oriolus ater, Boddaert, Tables des jilaiiches eulumiuoes d'liistoire uaturelle,

1783. 37.

Molothrus ater, Gray, Hand List of Birds, ii, 1870,36.

(B 400, C 211, R 258, C 313, U 495.)

Description.—Adult males: Head, neck, and chest uniform brownish

(varying greatly in tint); rest of plumage glossy black, with a green-

ish reflection, changing to purplish next to the brown of the neck,

especially on the upper back. Adult females : Plain brownish gray,

darker on upper parts, jialer on chin and throat; the feathers, especially

on back and breast, with indistinct darker shaft streaks. Young:

Above dull brownish gray, the feathers bordered with i>ale buffy;

lower parts dull light buffy, broadly but rather indistinctly streaked

with dull l)rownish gray.

Length (male), about 7.75-8.25 ; wing, 4-4.60 (4.31) ; tail, 2.90-3.35 (3.08)

;

culmen, 0.61-0.72 (0.66); tarsus, 08-1.12 (1.05): female considerably

smaller.

Geographical raiuje.—United States and the southern parts of the

Dominion of Canada, in the eastern portions to about latitude 49-' north

;

in the interior to Little Slave Lake, southern Athabasca, latitude

55° 30', and probably still farther north; west to British Columbia,

eastern Washington, eastern Oregon, Nevada, and southeastern Cali-

fornia ; south in winter to southern Mexico.

The breeding range of the Cowbird, also known as Cow Bunting,



Report of National Museum, 1 893.— Bendire
Plate 1.

Nest of Yellow Warbler, Dendroica /estiva, Baird, with three eggs, together

WITH ONE EGG OF THE COWBIRD, MOLOTHRUS PECORIS.





Report of National Museum, 1 893 — Bendire
Plate 2.

The Cowbird, Molothrus pecoris, Boddaert.

Male. Natural size.





Report of National Museum, 1 893— Bendire. Plate 3.

The Cowbird, Molothrus pecoris, Boddaert.

Female. Natural size.
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Cow Blackbird, Shinyeye, Blackbird, Lazy Bird, Clodhopper, aud in

former years on the plains as Buft'alo Bird, extends from our southern

States, excepting Florida, southern and western Texas, north into the

southern parts of the Dominion of Canada, as already indicated. West-

ward its breeding range extends to eastern British Columbia, eastern

Washington, eastern Oregon, Nevada, and probably southeastern Cah-

fornia, where Dr. A. K. Fisher shot an adult male at Furnace Creek, in

Death Valley, June 20, 1891. East of the Rocky Mountains the Cow-

bird is pretty generally distributed over the greater part of its range,

excepting the extensive forest regions and some of the more southern

States, where it appears to occur only sparingly. Its center of abund-

ance is found in the States bordering the Upper Mississippi Siver

and its numerous tributaries. West of the one hundred and thirteenth

meridian (Greenwich), in the United States at least, it must be con-

sidered as a rare summer visitor, and as far as 1 have been able to

ascertain it has not yet been found anywhere on the Pacihc Coast, west

of the Cascade aud the Sierra Nevada mountains, except as a straggler.

In the southern portions of the provinces of Alberta and Assmiboia,

Dominion of Canada, as far west as Calgary, 1 found this species

remarkablv abundant in the latter part of May, 1894, along the line of

the Canadian PaciHc Railway, small parties from to 12 being almost

constantly in sight, evidently on their way to their breeding grounds.

The most northern point where its eggs have been taken appears to

be in the vicinity of Little Slave Lake, in southern Athabasca, in latitude

550 30' north. Mr. S. Jones, of the Hudson Bay Company, forwarded

specimens from.there to the Smithsonian Institution in 1868, but it is

quite probable that this species ranges farther north.

Although I have traveled extensively over our westernmost States

and Territories I noticed the Cowbird on but very few occasions, aud

only found its eggs there twice ; once on June 21, 1871, near Fort Lapwai,

Idaho, in the nest of the Long-tailed Chat, Icteria vire7is longicmida,

and again near Palouse Falls, in southeastern Washington, on June 18,

1878, in a nest of the Slate-colored Sparrow, Passerella iliaca scMstacea,

aud which I believe is the most western breeding record known.

Both of these specimens are now in the United States National

Museum collection.

The most southern breeding records I have knowledge of, are from

Wayne andMcIntosh counties, Ga., Petite Anse Island, Louisiana, and

Harris County, Tex. It does not appear to breed anywhere in the imme-

diate vicinity of the gulf coast in Texas, where it is replacedby its smaller

relative, the Dwarf Cowbird. While the majority of these birds pass

beyond our borders in the late fall and winter, mainly to southern Mex-

ico, still a good many remain in our Southern States, and a few even

winter occasionally as far north as New England, .Alichigan, etc.

Dr. G. Brown Goode tells me that while on the German Lloyd steamer
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NecTcar, in April, 1880, a Cowbiid tlew ou board, fully 1,000 miles east

of Newfoundland, and was captured.

The Cowbird ordinarily arrives in good-sized flocks in the middle

States from its winter home in the south, during the last half of March

;

in the more northern States, rarely before the first week in April, more

frequently after the middle of this month, the males predominating in

numbers over the more plainly colored females, and generally preceding

them several days. Soon after, these flocks commence to break up and

scatter in small companies of from G to 12 individuals and disperse gen-

erally over the country. It prefers more or less cultivated districts,

river valleys, etc., where other birds are abundant, and rarely penetrates

far into heavily timbered sections in mountainous regions, excepting in

Colorado, where it has been met with at altitudes up to 8,000 feet.

The food of the Cowbird consists principally of vegetable matter,

such as seeds of different kinds of noxious weeds, like ragweed, smart-

weed, foxtail or pigeon grass, wild rice and the smaller species of

grains, berries of diflerent kinds, as well as of grasshoppers, beetles,

ticks, flies, and other insects, worms, etc., and in this respect it does

perhaps more good than harm.

While the Cowbird is fairly common in most of the States east of

the Mississippi River, it is far more noticeable in the regions west of

this stream, although perhaps not much more abundant. In the prairie

States this is especially the case, and one will rarely see a bunch of

cattle there without an attending flock of Cowbirds, who perch on their

backs searching for parasites, or follow them along on the ground hunt-

ing for suitable food among their droppings. They generally act in

concert; when one settles on the ground the others follow shortly

afterwards, and let one start to fly the remainder take wing also. Their

flight resembles that of the Red-winged Blackbird. When the nesting

season approaches the males become very demonstrative in their actions

toward the females, but do not appear to mind the attentions paid by

other males to the same female, as other birds usually do, and rarely

fight for her possession. Free lovers as they are, they do not object

to such trifles.

At this time of the year several males nuiy frequently be seen, while

perched on some fence rail, or the limb of a tree, with the feathers of

their throats raised, tails spread, and wings trailing, each endeavoring

to pour out his choicest song to one of his protective mates, which con-

sists of various unreproducable guttural sounds uttered while all the

feathers are pufl'ed out, the head lowered, and evidently produced only

by considerable ettbrt on the part of the performer. One of their call

notes sounds somewhat like "' spreele," others resemble the various

squeaks of the Red-winged Blackbird, and all are difficult to repro-

duce on paper.

It IS a well-known fact that the Cowbird is a parasite, building no

nest, but inflicting its eggs usually ou smaller birds, leaving to them
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the labor and care of rearing- its young. It appears to be entirely

devoid of conjugal aftection, and practices polyandry, tbe small flocks

in which it is found during the season of reproduction generally con-

taining several more males than females.

It is at all times more or less gregarious, especially so in fall and

winter, when it often forms large Hocks, and associates then Avith the

other blackbirds, like Brewer's and the Red-winged.

The laying season rarely begins before May 15, and continues for

about two mouths. During this time probably from 8 to 12 eggs are

laid by each female, or the equivalent of two broods, and I believe that

several days elapse between the laying of each egg. It is not likely,

and this is very fortunate indeed, that more than half of these eggs

are hatched, as some are occasionally dropped in old and abandoned

nests, or, when the female is hard pressed, even on the ground; others

in just completed nests in Avhich the rightful owner had not yet laid,

and. seeing the parasitic egg in its nest, either abandons it entirely or

constructs another over the first, burying the stranger egg among the

building material.

When the Cowbird is ready to lay she quietly leaves her associates

and begins her search for a suitable nest, usually selecting one of a

species smaller than herself, but if such a one is not readily found a

nest of a larger bird will answer equally well, especially if the full

complement of eggs has not been deposited in it. She does not forcibly

drive the owner from her nest, but watches her opportunity to drop her

egg in it when it is unguarded. In rare instances only will a fresh

Cow bird's egg be found among incubated ones of the rightful owner.

I have only observed this on a single occasion. From 1 to 7 of these

parasitic eggs have been found in a nest, the larger numbers usually in

those of ground-building species, especially in that of the Ovenbird,

where from 3 to 5 eggs, with perhaps 2 or 3 of the owner, are not

especially uncommon. I know of one instance where not less than 7

Cowbirds' eggs were found in a nest of this species with a single one of

its own. Kot unfrequently 2 or more eggs, in all probability laid by

the same bird, will be found in one nest. There is so much variation in

their eggs, both in size and markings, that the close resemblance of

any 2 eggs at once attracts attention. It is not unusual to find some

of the eggs of the species imposed on thrown out of the nest to make

room for those of the parasite, nor to find minute punctures in the

shells of some of the remaining eggs. This is possibly done on purpose

by the Cowbird with her beak, to keep the eggs from hatching, or with

her sharp claws while sitting on the nest and depositing her own egg.

I am inclined to attribute this puncturing to the latter cause, but there

is no doubt that the Cowbird sometimes throws the rightful owner's

eggs out of the nest purposely to enhance the chances of its offspring

coining to maturity. I have yet to see a punctured Cowbird's egg. It

is astonishing how many different species are thus imposed upon by the

H. Mis. 184, ])t. 2 38
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Cowbird. One would naturally suppose that birds breeding in holes

in trees or under rocks would be exempt from this infliction, but this

is not the case. Perhaps among the strangest and most unlikely of

foster parents selected are the Red-headed Woodpecker and the Eock

Wren.
]Mr. Williani G. Smith, formerly of Loveland, Colo., writes me that he

found a Cowbird's egg in a Kock Wren's nest which was placed under

a ledge of rock fully 2 feet from the entrance, and which was barely

large enough for the wren to squeeze through. It seems almost in)pos-

sible that a bird of this size would be able to enter the small pendent

nest of the Parula Warbler and deposit its egg therein in the usual

way; still this species is occasionally imposed on, and it is possible

that the egg is dropped in the nest with the beak. The following is a

list of species in whose nests eggs of the Cowbird have been found,

and undoubtedly a number of others yet remain to be added to it:

Zcnaidura macroura, Mourning Dove.

Coccyzus americanus, Y e 1 1 o w - b i 11 e

d

Cuckoo.

Melamrpes erytlirocei)li(il}is, Ketl-lieaded

Woodpecker.

Tyrauniis tijrannus, Kingbird.

Sayornis phahe, Phoebe.

Contopiis virens, Wood Pewee.

Empidovax acadicus, Acadian Hy catcher.

Empidonax 2>uti\Uus, Little Flycatcher.

Empldouax puHiUus traiUii, Traill's Fly-

catcher.

Empidonax minimus, Least Flycatcher.

Otocorin alpestrinpr.aticola, Prairie Horned

Lark.

Dolichonyx oryzivoriis, Bobolink.

A'anthoc(phalu8 xanthocephalus. Yellow -

headed Blackbird.

Afjehtiiis phanicens, Ked-wingcd Black-

bird.

Stnrnelln magna, Meadow Lark.

iSturndla inagua neglccta,\\ extern Meadow
Lark.

Icterus S2)uriii8, Orchard Oriole.

Icterus galbuhi, Baltimore Oriole.

Icterus bitllocki, Bullock's Oriole.

Scolecophagus cyanocephalus, Brewer's

Blackbird.

Carpodacus purpureus. Purple Finch.

Spinus triatis, American (ioldtinch.

Calcarius orvatus. Chestnut- collared

Longspur.

lihynchophanesmccownii, McCown's Long-
spur.

Poocatcs (jraminens, VesjX'r S[»arrow.

Pooeatcs gramineus conjinis, Western ^'es-

per Si)arrow.

Chotidentts grammacus, Lark Sparrow.

Chondesles grammacus strigatus, Western
Lark Sparrow.

Zonotrichia leucophrys, White-crowned

Sparrow.

SpizcUa siicialis, Chipping Sparrow.

Spizella pusiUa, Field Sparrow.

Sjyizella pallida, Clay-colored Sparrow.

Junco hycmalis. Slate-colored .Junco.

Melospiza fasciaia, Song Sparrow.

Melospiza fasciata montaua, Mountain

Song Sparrow.

Melospiza georgiana. Swamp Sparrow.

I'asserella iliaca schisiacea. Slate-colored

Sparrow.

Pipilo erythrophthalmus, Towhee.

Cardinalis cardiiialis, Cardinal.

Hahia ludoviciana, Rose-breasted Gros-

beak.

Guiraca ca^rulca, Blue Grosbeak.

Passcrina cyanca, Indigo Bunting.

Passerina amana, Lazuli Bunting.

Passeriva ciris. Painted Bunting.

Spiza. ainericatia, Dickcissel.

Calamospiza melanocorys, I^ark Bunting.

Pirauga erythromelas, Scarlet Tauager.

Priavga rubra, Summer Tanager.

I'ctrochelidon hinifrons, Clirt' Swallow.

Ampelis cedrorum, Cedar Waxwing.
Vi7-eo olivaceus, Red-eyed Vireo.

Vireo gilvus, Warbling Vireo.

Vireo flavifrons. Yellow-throated Vireo.

Vireo solitarius, Blue-headed Vireo.

Vireo noveboraceu sis, White-eyed A'ireo.

Mniotilta raria, Black and White Warbler.

Protonotaria citrea, Prothouotary War-

bler.

Ilelmifhcrus vermivorus. Worm-eating

Warbler,
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HelmintlwpMln jriniis, Blue-winged War-

bler.

Helminthophila chry.sopfera, Goldeu-

wiuged Warbler.

HehninthopMla riificainlla, Nashville

Warbler.

Compsothlypis americana, Parula Warbler.

Dendroica a'sth-a, Yellow Warbler.

Dendroica cwrulescena, Black-throated

Bine Warbler.

Dendroica cirrulea, Cerulean Warbler.

Dendroica hiackhurnia;, Blackburuian

Warbler.

Dendroica virens, Black-throated Green

Warbler.

Dendroica discolor, Prairie Warbler.

Seiiirus aurocapilhis, Ovenbird.

Seiurus noveioracensis, W\ater Thrush.

Seinrns rn()toci/?a,LonisianaWater Thrush

GeoMypis formosa, Kentucky Warbler.

Geothylpis irichas, Maryland Yellow-

throat.

Geothylpis irichas occidentalis, AVestern

Yellow-throat.

Icteria virens. Yellow-breasted Chat.

Icteria virens longicanda, I^ono-tailed

Chat.

Sylvania mitrata, Hooded Warbler.

Setophaga ruticilla, American Redstart.

Galeoscoptes carolinensis, Catbird.

Harporhynchus rufns, Brown Thrasher.

Salpinctes ohsoletus, Kock Wren.

Troglodytes a-don, House Wren.

rarm hicolor, Tufted Titmouse.

Polioptila cmrulea, Blue-gray Gnat-

catcher.

Turdus musielinus, Wood Thrush.

Turdusfiiscescens, Wilson's Thrush.

Ti(rdi(s ustiilatus swainsonii, Olive-backed

Thrush.

Tardus aonaJaschlae aiiduboni,Auduho\i's

Hermit Thrush.

Merula miqraioria, American Robin.

Sialia sialis. Bluebird.

Among these the nests of the Phoebe, Soug Sparrow, Towhee, Indigo

Bnnting, Ovenbird, and Yellow-breasted Chat seem to be most

frequently selected, and these usually contain also more of the para-

sitic eggs than the majority of the others.

The egg of the Cowbird usually hatches in from ten to eleven days,

generally^'in advance of those of the foster parent, and the growth of

the young interloper is rapid. Mr. M. A. White, of Mathews, Va.,

writes on this subject as follows, and his observations correspond fairly

well with my own

:

It was on the 9th of June, 1891, that I placed a fresh egg of the Cowbird in the nest

of a Chipping Sparrow containing two of her own that had an advance of one and

a half days' incubation over the first. I watched results. About the 19th, Mr. Cow-

bird emerged from his prison walls, large and vigorous. A day later a little sparrow

came forth from his delicate shell, but much smaller, and exhibiting less strength

than his fosterbrother. The other egg failed to hatch.

The daily increase in dimension of the Cowbird was something immense, while

that of hisVounger companion seemed rather to diminish than enlarge, until finally,

at the end of three days, he died-evidently for want of food, as the Cowbird, being

laro-er greedily devoured everything that came in contact with his capacious mouth.

The untimely end of the rightful heir was but gain to this usurper, as he now

received the whole attention of the parent birds. Nature having now, at the early

ao-e of seven days, provided him with a respectable dress, he was no longer con-

tented to remain within the small compass which the nest furnished, whereupon he

betook himself to the branches of the tree in which the nest had been placed. But

soon this area became too limited for his ambitious spirit, for at the end of his

second week he was flitting from bush to bush, exploring the fields anfl hedges, his

foster parents providing for him all the while. Two weeks more and he was a fuU-

fled«'ed bird. About July 20 I saw him for the last time.*

* The Oologist, Vol. X, Aug., 1893, pp. 230, 23L
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Such seems to be tbe fate of nearly all the young whicli have tlie

misfortune to be liatclied with a Cowbird for a companion. I have yet

to see a nest containing young birds of both species more than a few

days old; by that time the rightful offspring are either smothered or

crowded out of the nest by their stronger foster brother, or starved,

and he then absorbs the entire attention of the parents. Only in such

cases where these are as large or larger than the imposter is there any

likelihood to be an occasional exception to this rule. It can readily be

seen what an immense amount of harm a Cowbird causes in the econ-

omy of nature, granting that only a single one of its eggs is hatched

in a season; to accomplish this a brood of insectivorous and useful

birds is almost invariably sacrificed for every Cowbird raised, and they

are certaiidy not dinnnishing in numbers.

While a few of the selected foster parents resent the addition of a

parasitic egg in their nest, either by abandoning it entirely or by build-

ing a new one over it, and occasionally even a third one, the majority

do not appear to be much disturbed by such an event, and after a short

time go on as if nothing had happened. A few species, like the Indigo

Bunting, for instance, will sometimes abandon their own eggs should

the stranger egg be removed, but apparently do not mind the loss of

one or two of their own, and continue incubating just the same.

Almost invariably the nests in which one or more of these parasitic

eggs have been deposited contain only incomplete sets of their right-

ful owners. Where the Cowbird drops an egg in the nests of species

considerably smaller than itself, as the Gnat-catcher, etc., its much
larger size .seems to be a positive advantage to the more rapid develop-

ment of the embryo, as the egg must necessarily receive more animal

heat than the smaller ones, which can scarcely come much in contact

with the body of the sitting bird, and the development of the embryos

in these nuist be more or less retarded thereby.

It is ludicrous to see a fat, fully fledged young Cowbird following a

pair of Chipping Sparrows, or some small Warbler clamoring inces-

santly for food and uttering its begging call of seerr-seerr most i^ersis-

tently, only keeping quiet while its gaping beak is filled with some
suitable morsel, and stranger still to note how devoted the diminutive

nurses are to their foster child. One would think that they might see

through the fraud, at least after the young interloper left the nest, if

not before, and abandon him to his fate, but the greatest attachment

seems to exist between them until the Cowbird is able to shift for him-

self, when he leaves and joins his own kiud.

It has been asserted that, in the W^est, Cowbirds occasionally build

nests and rear their own young, but this is undoubtedly incorrect, and
on proper investigation it will be found that the supposed CoM'l)ird is

really Brewer's Blackbird.

When the laying season is over they collect again in larger flocks

and frequeut the marshes in company with the Blackbirds, where they
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find an abundauce of food at that time of tlie year, and tlie return

migration to their winter liomes begins usually in the latter half of

October.

The eggshell of the Cowbird is compact, granulated, moderately

glossy, and relatively much stronger than in the eggs of its near

allies the Icteridce. The ground color varies from an almost pure

white to grayisli white, and less often to pale bluish or milky white,

and this is usually profusely covered over its entire surface with specks

and blotches varying in color from chocolate to claret brown, tawny

and cinnamon-rufous. In an occasional specimen the markings are

confluent and the ground color is almost entirely hidden by them; in

the majority, however, it is distinctly visible. These markings are

usually heaviest about the larger end of the egg, and in rare .nstances

they form an irregular wreath. The eggs vary greatly in shape,

ranging from ovate to short, rounded, and elongate-ovate, the first

predominating. o xr +•

The average measurement of 127 specimens in the U. S. :Nationai

Museum collection is 21.45 by 16.42 millimeters, or 0.84 by 0.65 inch;

the largest egg measures 25.40 by 16.76 millimeters, or 1 by 0.06 inch;

the smallest 18.03 by 15.49 millimeters, or 0.71 by 0.61 inch.

MOLOTHRUS ATER OBSCURUS (Gmelin). Dwarf Cowbird.

Sturnus ohscurus, Gmelin, Systema Naturii-, i, ii, 1788, 804.

Mloloihrm^ ater rar. ohscurus, CouES, Birds of- the Northwest, 1874, 180, in text

(B — C 211a, R258a, C 314, U 495 a).

Similar to preceding, only smaller. Length (male), about 7-7.50;

wing, 3.70-4.15 (3.93); tail, 2.85-3(2.91); culmen, 0.57-0.63 (0.60); tar-

sus, 0.93-1 (0.96) ; female smaller.

Geographical range.—Mexico and adjoining portions of the United

States from southern Texas to southwestern Arizona and Lower Cali-

fornia.
1 O J-

•

The breeding range of the Dwarf Cowbird in the United States is

coincident with its geographical distribution. It can only be considered

as a summer resident, although a few appear to winter in southern

Arizona, as I shot an adult male on Rillito Creek, near Tucson, on

January 24, 1873. It usually arrives from its winter home in southern

Mexico about the middle of March, and is then found associating with

different species of Blackbirds, especially Brewer's Blackbird, and fre-

quenting the vicinity of cattle ranches, roads, and cultivated fields.

By April 15 the flocks have scattered, and small parties of from 5 to 12

may now be seen in suitable localities, such as the shrubbery along

water courses, springs, etc., where other small birds are abundant.

The character of its food and its general habits as well, are similar to

those of the common Cowbird, which it closely resembles, being only a

trifle smaller. In middle Texas the two races intergrade to some extent,

and It is claimed both breed there. In the lower Kio Grande valley,
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Texas, the typical Dwarf Cowbird is common, and I found it equally so

in tlie vicinity of Tucson, Ariz., where I have taken quite a number of

its eggs.

Mr. F. Stephens writes me that it is a common summer resident as

far west as tbe Colorado River, beyond the immediate vicinity of which

he lias never seen it. Mr. L. Belding found it common in the streets

of San Jose del Carbo, Lower California, associating with Brewer's

Blackbirds during April, but rarely saw it later. It is questionable if

it breeds there.

Like its eastern relative, the Dwarf Cowbird drops its eggs in the

nests of other birds, principally in those of species which are smaller

than itself. The following is a list of those in which they have thus

far been found:

Coniopus rkhardsoiii, Western Wood
i
Canlinalis cardinalis canicaiidus, Gray-

Pewee.

Pyrocejihalus rubineiis mcxicanus, Vermil-

lion Flycatcher.

Ageluius phccnicem, Red-winged Black-

bird.

Icterus cncuUatus, Hooded Oriole.

tailed Cardinal.

SporophUamorelleti sharpii, Sliarpe's Seed-

eater.

Piram/a rubra cooperi, Cooper's Tanager.

Vireo noreboraceiisis, White-eyed Vireo.

Vireo beUil, Bell's Vireo.

Icterus cucullatus nelsoni, Arizona Hooded Vireo bellii 2>usiIIus, Least Vireo.

Oricde. HeJminthopliila lucice, Lucy's Warbler.

Icterus spurius, Orchard Oriole.
j

Dendroica astiva sonorona, Sonora Yel-

Icterus buUocki, Bullock's Oriole.
j

low Warbler.

Choiidestes grauwuicus strirjatus, Western
|

GeotkJypis trichas occideniaUs, Western

Lark Sparrow.

Amphlspiza bilineata, Black - throated

•Sparrow.

Peucaacarpalis, Rufous-winged Sparrow.

Melospiza fasciaia fallax, Desert Song

Sparrow.

Embernaf/ra rufivirgata, Texas Sparrow.

Maryland Yellow- throat.

Icteria rireus longicauda, Long-tailed

Chat.

Mimus polyglottus, Mockingbird.

P.olioptila plumbea, Plumbeous Gnat-

catcher.

Sialia mexicatia, W^estern Bluebird.

Doubtless a number of others still remain to be added.

According to my observations the Least Vireo seems to be oftener

imposed upon, in southern Arizona at least, than any other bird; the

Desert Song Sparrow, Black-tliioated Sparrow, and Vermiliou Fly-

catcher following in the order named.

The earliest date known by me on which an egg of this subspecies

was found is April 18, the latest August 2, showing that the laying

season lasts considerably longer than with Molothrus ater, and it

appears to be at its height during the month of June.

I found it almost impossible to obtain a full set of the Least Vireo's

eggs; nearly every nest found contained I or 2 eggs of this parasite, and

usually only 1 or 2 of its own, and the latter were frequently punctured.

In fact, this was so often the case that I am inclined to believe that it is

done purposely and not by accident; but whether made by the beak

or claws of the bird I will not venture to say, but believe it is done

with the latter. In many nests I found 1 or 2 of the owner's eggs thrown
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out and broken, and occasionally every one, the foster parent sitting

on the parasite's eggs alone. Among other instances I found this to be

the case in a nest of the Plumbeous Gnatcatcher placed in a thick

mistletoe bunch growing from a limb of a mesquite tree about 15 feet

from the ground, and well hidden. I first observed the nest on June

10, 1872, when it contained a single egg; on visiting it again on the

17th, the female was sitting on a couple of Dwarf Oowbird'S eggs alone,

and on looking on the ground I found the remnants of 3 eggs, which

evidently had been thrown out. Bullock's Oriole may occasionally rid

herself of the parasitic egg; at any rate I noticed the remains of such

a one lying under a nest of this species with portions of one of her

own. This nest contained only 3 eggs of the rightful owner, and the

bird was sitting on these. The largest number of Dwarf Cowbird's

eggs found by me in one nest was 3, that of a Desert Song Sparrow,

and all its own eggs were missing. I several times found nests con-

taining single eggs of this parasite abandoned, and also picked up 2

uninjured from the ground where they evidently had been dropped by

the bird, not finding a suitable nest in time to deposit them. None of

the young of the foster parents seem to survive the advent of a young

Cowbird in their nest longer than two or three days; they are starved

by that time by their more vigorous and voracious foster brother. After

the young Dwarf Cowbird is old enough to care for itself it abandons its

foster parents and seeks the company of its own kind, gathering in small

bands and roving from place to place. Later in the season, about the

latter part of October, these gather into larger fiocks, associate at this

time with other congenial species, and shortly after return to their

winter homes in Mexico.

In general appearance and shape the eggs of the Dwarf Cowbird

resemble those of the former, and the same description will answer for

both, but they appear on an average to be somewhat less heavily

spotted, which gives them a lighter appearance; and they are also

considerably smaller.

The average measurement of 37 specimens in the F. S. National

Museum collection is 19.30 by 14.99 millimeters, or 0.76 by 0.59 inch;

the largest egg in this series measures 20.57 by 15.19 millimeters, or

0.81 by 0.61 inch; the smallest 18.03 by 13.74 millimeters, or 0.71 by

0.54 inch.

CALLOTHRUS ROBUSTUS (Cabauis). Red-eyed Cowbird.

Ps((rocoUnus ceneus, Waglkr, Isis, 1829, 758.

CaJlofhrus rohushis, Ridgway, Manual of North American Birds, 1887, 589.

(B — , C — , R 259, C 315, U 496.

)

Adult males : Head, neck, back, and lower parts uniform glossy black,

with a soft, bronzy luster, duller on head; lesser and middle wing

coverts, outermost scapulars, and rump glossed with violet; v.ings in

general, upper tail (;overts, and tail glossy blue-black, changing to

greenish; iris bright red. Length about 9-9.50, wing 4.60-4.80, tail
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3.70-3.80, culinen 0.85-0.90, tarsus 1.15-1.25. Young male entirely

blackish, with distinct gloss only on wings, etc.; the lower parts, back,

etc., without bronzy luster. Adult, female : Above dark brownish gray,

the feathers sometimes showing distinct dusky shaft streaks. Length
about 8-8.50, wing about 4.10, tail 3.25, culmen 0.75, tarsus 1.05.

Geographical range.—Mexico and Central America, north to southern

Texas, south to Panama.
The breeding range of the Red-eyed or Bronzed Cowbird, a larger

and darker colored species than the two preceding, coincides with its

geographical distribution in the United States, and extends, as far as

known, north and eastward only to Bexar County, Tex., where Mr. H.

P. Attwater reports it as a rare summer resident near San Antonio,

and found one of its eggs in the nest of a Bullock's Oriole in that

vicinity.

We are indebted to Dr. James C. Merrill, U. S. Army, for the addi-

tion of this interesting species to our fauna, who first recorded it in the

Bulletin of the iSTuttall Ornithological Club, Vol. i, 1876, p. 88, as an

abundant summer resident in the vicinity of Fort Brown, Tex. A full

account of the breeding habits of this species by Dr. Merrill may be
found in the above-mentioned bulletin, Vol. ii, 1877, pp. 85-87, from

which I extract the most interesting notes

:

My first specimeus were taken at Hidalgo, oa the Rio Grande, 70 miles northwest

of Fort Brown, where, however, they are not so abundant as lower down the river.

Here they are common throughout the year, a small proportion going south in winter

Those that remain gather in large flocks with the Long-tailed Grackles, common
Cowbirds, and Brewers, Red-winged, and Yellow-headed Blackbirds; they become
very tame, and the abundance of food about the picket lines attracts them for miles

around. C. rohustus is readily distinguishable in these mixed gatherings from the

other species by its blood-red iris and its peculiar top-heavy appearance, caused by
its habit of puffing out the feathers of the head and neck.

This habit is most marked during the breeding season and in the male, but is seen

throughout the year.

About the middle of April the common Cowbird, Brewer's, and Yellow-headed

Blackbirds leave for the north ; the Long-tailed Grackles have formed their colonies

in favorite clumps of mesquite trees; the Redwings that remain to breed have

selected sites for their nests; the Dwarf Cowbirds, MoJoihvns pecorls ohscurus, arrive

from the south, and CaVothnis robustiis gather in flocks by themselves and wait for

their victims to build. The males have now a variety of notes, somewhat resembling

those of the common Cowbird Molothrus pecoris, but more harsh. During the day

they scatter over the surrounding country in little companies of one or two females

and half a dozen males, returning at nightfall to the A'iclnity of the picket lines.

While the females are feeding or resting in the shade of a bush the males are eagerly

paying their addresses by puffing out their feathers, as above noted, strutting up and

down, and nodding and bowing in a very odd manner. Every now and then one of

the males rises in the air, and poising himself 2 or 3 feet above the female, flutters

for a minute or two, following her if she moves away, and then descends to resume

his puffing and bowing. This habit of fluttering in the air was what first attracted

my attention to the species. In other respects their habits seem to be like those of

the eastern Cowbird (J/, pecoris).

My first egg of C. rohustus was taken on May 14, 1876, in a Cardinal's nest. A few

days before this a soldier brought me a similar egg, saying he found it in a Scissors-

tail's {Milvulus) nest. Not recognizing it at the time, I paid little attention to him,
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aud did not keep the egg. I soon found several others and have t-^^«"
"^ ^ _;'

specimens the past season. All but 2 of these were found in nests of the Bu lock s

Hooded, and Orchard Orioles. It is a curious fact that although fellow-breasted

Chats and Redwinged Blackbirds breed abundantly in places most frequented by

these Cowbirds, I htn-e but once found the latter's egg in a Chat's nest and never in

a Eedwing's, though I have looked in very many of them. P^^lj;'!- *^«J;
f^.^^^f^

the line should bJ drawn somewhere, and select their cous.ns, the Blackbxrds, as

coming within it. The Dwarf Cowbirds are not troubled by this scruple, however

Several of these parasitic eggs were found under interesting conditions. On s x

occasions I have found an egg of both Cowbirds in the same nest. ^ ^our of these

there were eggs of the rightful owner/ who was sitting. In the other two the Cow-

birdl eggs were alone in the nests, which were deserted. But I have known the

Hooded Oriole to set on an egg of C. robastus, which was on the point of hatching

when found. How its own disappeared I can not say. Once 2 eggs of C. rohnstus were-

found in a nest of the small Orchard Oriole (var. affims). Twice I have seen a broken

ec. of C. robustus under nests of Bullock's Oriole on which the owner was sitting,

larly in June a nest of the Hooded Oriole was found, with 4 eggs, and one of C.

robuJs all of which I removed, leaving the nest. Happening to pass by i a few

days la er, I looked in, and to my surprise found 2 eggs of ,-o^««.,. which were

broken. These were so unlike that they were probably laid by difterent bird
.

btill

another egg, and the last, was laid in the same nest within ten days. But the most

;Tmarkab!e instance was a nest of the snuUl Orchard Oriole, found June 20, con-

taining 3 eo-gs of C. robustus, while just beneath it was a whole egg of this parasite
,

also a broken one of this and of the Dwarf Cowbird M. obscurus Two o the eggs

iu the nest were rotten. Tlie third, strange to say, contained a living embryo As

the nest was certainly deserted, I can only account for tliis by supposing that th. .

rotten ones were laid about the first week of June, when there was considerable ram,

.ud that the other was deposited soon after, since which time the weather had been

clear and very hot. On one occasion I found a female C. robustus hanging with a

out thread around its neck to a nest of the Bullock's Oriole. The nest contained one

younc. of this Cowbird, and it is probable that its parent alter depositing the egg

was e^ntangled in the thread on hurriedly leaving the nest, and there died It had

rppaxentlv been dead about two weeks. This case supports the view hat the eggs

or youncr of the owner are thrown out by the young parasite and not removed by

its parent, though I could find no trace of them beneath the nest.

Among tbe species imposed on by tlie Bronzed Cowbird are the

following:

Mih-ulus forficatus, Scissors-tailed Fly

catcher.

Icterus auduboni, Audubon's Oriole.

Icterus cucuUaius, Hooded Oriole.

Icterus spurius, Orchard Oriole.

Icterus buUocki, Bullock's Oriole.

Otber species undoubtedly will have to be added to tbis list.

Tbe Orioles appear to be tbe especial victims of tbe Bronzed Cow-

bird, and among tbe.se Andubon's seem to be tbe worst sufterer In

nine sets of tbis species in tbe U. S. National Mnsenm collection tbere

are only two wbicb contain tbe normal number of eggs, 4. ibe other

seven all contain from 1 to 3 of tbese parasitic eggs, witb 1 or 2 ot

*It would be interesting to know what would have become of the three species in

one nest, and had the latter been near the fort where I could have visited them

daily I should not have taken the eggs. It is probable, howe^•er that C. robusus

wol have disposed of the young Dwarf Cowbird as easily as of the young Orioles.

CardinaUs cardinaUs cauicaudus, Gray-

tailed Cardinal.

Guiraca ccerulea eurhjincha, Western Blue

Grosbeak.

Icterus virens longicauda, Long -tailed

Chat.
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their own, and some of these are usually punctured. In none of these

nests were eggs of the Dwarf Cowbird found in addition to those of the

GallothruH robustus. The former appears to confine itself to the smaller

Orioles only.

The eggs of the Bronzed Cowbird are rather glossy ; the shell is finely

granulated and strong. Their shape varies from ovate to short and

rounded ovate. They are pale bluish green in color and unspotted,

resembling the eggs of the Black-throated Sparrow and Blue Grosbeak

in this respect, but are much larger.

The average measurement of 38 specimens in the U. S. National

Museum collection is 23,11 by 18.29 millimeters, or 0.91 by 0.72 inch.

The largest egg of the series measures 24.(54 by 18.80 millimeters, or

0.97 by 0.74 inch; the smallest, 21.84 by 10.76 millimeters, or 0.86 by
0.66 inch.

MOLOTHKUS BONARIENSIS (Gm.). Argentiue Cowbird.

Molothrus honariensis, ScL. et, Salv., NomencL, p. 37; Hudson, P. Z. S., 1872, p. 809,

1874, p. 153 (Buenos Ayres); Duknford, Ihis, 1877, pp. 33, 174 (Cliupat)

;

White, P. Z. S., 1882, p. 601 (Buenos Ayres) ; Dohing, Exp. al Rio Negro, Zooh,

p. 41 (Carhue); Barrows, liull. Ntiit. Orn. Cl.viu, p. 133 (Eutrerios); Sol.,

Cat. B., XI, p. 335.

—

Molothrus sericeus, BuRM., La Plata Beise, n, p. 494.

Description.—Uniform shining purplish black; less lustrous on wings

and tail; bill and feet black; total length, 7.5 inches; wing, 4.5; tail,

3. Female, dark ashy brown; beneath paler; slightly smaller in size.

Hah.—Argentina, Paraguay, Bolivia, and Brazil. This species is

the Tordo Gomun of Azara, and is usually called '^ Tordo^^ or ''•Pajuro

Kegro'''' by the Spanish, and ^'- Blacl-bird''^ by the English-speaking-

Argentines. A more suitable name, I think, is the Argentine Cowbird,

which has been given to it by some writers on ornithology, Cowbird

being the name of the closely allied North American species, Molothrus

pecoris.

This Cowbird is widely distributed in South America, and is common
throughout the Argentine country, including Patagonia, as far south

as Chupat. In Buenos Ayres it is very numerous, especially in culti-

vated districts where there are i)lantations of trees. The male is

clothed in a glossy plumage of deep violaceous purple, the wings and

tail being dark metallic green; but seen at a distance or in the shade

the bird looks black. The female is inferior in size and has a dull,

mouse-colored i)luniage and black beak and legs. The males are much
more numerous than the females. Azara says that nine birds in ten are

males, but I am not sure that the disparity is so great as that. It

seems strange and contrary to nature's usual rule that the smaller,

shyer, inconspicuous individuals should be in such a minority; but the

reason is perhaps that the male eggs of the Cowbird are harder shelled

than the female eggs, and escape destruction oftener when the i)arent

bird exercises its disorderlj^ and destructive habit of pecking holes in

all the eggs it finds in the nests into which it intrudes.
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Tbe Cowbirds are sociable to a greater degree than most species,

their companies not breaking up during tbe laying season ;
for, as they

are parasitical, the female merely steals away to drop her egg in any

nest she can find, after which she returns to the Hock. They feed on

the ground, where, in their movements and in the habit the male basin

craning out its neck when disturbed, they resemble Starlings. The

male has also a curious habit of carrying his tail raised vertically

while feeding. They follow the domestic cattle about the pastures, and

frequently a dozen or more birds may be seen perched along the back

of a cow or horse. When the animal is grazing they group themselves

close to its mouth like chickens round a hen when she scratches up the

ground, eager to snatch up the small insects exposed where the grass

is cropped close. In spring they also follow the plow to pick up worms

and grubs.

The song of the male, particularly when making love, is accompanied

with gestures and actions somewhat like those of the domestic pigeon.

He swells himself out, beating the ground with his wings, and uttering

a series of deep internal notes, followed by others loud and clear; and

occasionally when uttering them he suddenly takes wing and Hies

directly away from the female to a distance of 50 yards, and performs

a wide circuit about her in the air, singing all the time.

The homely object of his short-lived passion always appears utterly

indifferent to this curious and pretty performance; yet she must be even

more impressionable than most female birds, since she continues scat-

tering about her parasitical and often wasted eggs during four months

in every year. Her language consists of a long note with a splutter-

ing sound, to express alarm or curiosity, and she occasionally chatters

in a low tone as if trying to sing. In the evening when the birds con-

gregate on the trees to roost they often continue singing in concert

until it is quite dark; and when disturbed at night the females fre-

quently utter their song while taking flight, reminding one of the

Icterns pyrrhoptcriis, which has only its usual melody to express fear

and other painful emotions. On rainy days, when they are driven to

the shelter of trees, they will often sing together for hours without

intermission, the blending of innumerable voices producing a rushing

sound as of a high wind. At the end of summer they congregate in

flocks of tens of thousands so that the ground where they are feeding

seems carpeted Avith black, and the trees when they alight appear to

have a black foliage. At such times one wonders that many small

species on which they are parasites do not become extinct by means of

their pernicious habit. In Buenos Ayres, where they are most numer-

ous, they have a migration, which is only partial, however. It is notice-

able chiefly in the autumn, and varies greatly in different years. In

some seasons it is very marked, when for many days in February and

March the birds are seen traveling northward, flocks succeeding flocks

all day long, passing by with a swift, low, undulating flight, their wings
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producing a soft musical sound ; and tliis Immming flight of tlie migrat-

ing Cowbirds is as familiar to every one acquainted with nature iu

Buenos Ayres as the whistling of the wind or the distant lowing of

cattle.

The procreant instinct of this Molothriis has always seemed so impor-

tant to me, for many reasons, that I have paid a great deal of attention

to it; and the facts, or, at all events, the most salient of them, which 1

have collected during several years of observation, I propose to append
here, classified under different headings so as to avoid confusion, and

to make it easy for other observers to see at a glance just how much I

have learned.

Though T have been familiar with this species from childhood, when
I used to hunt every day for their wasted eggs on the broad, clean

walks of the plantation, and removed them in pity from the nests of

little birds where I found them, I have- never ceased to wonder at their

strange instinct, which in its wasteful, destructive character, so unlike

the parasitical habit in other species, seems to strike a discordant note

in the midst of the general harmony of nature.

Mistakes and imperfections ok the procreant instinct of Molotiikus hon-

ariensis.

1. The Cowbirds, as we have seen, frequently waste their eggs by
dropping them on the ground.

2. They also occasionally lay in old forsaken nests. This I have often

observed, and to make very sure I took several old nests and placed

them in trees and bushes, and found that eggs were laid in them.

3. They also frequently lay in nests where incubation has actually

begun. When this happens the Cowbird's e^^ is lost, if incubation is

far advanced; but if the eggs have been sat on three or four days only,

then it has a good chance of being hatched and the young bird reared

along with its foster brothers.

4. One female often lays several eggs in the same nest, instead of

laying only one, as does, according to Wilson, the Molothrus pecoris of

North America. I conclude that this is so from the fact that in cases

where the eggs of a species vary considerably in form, size, and mark-

ings, each individual of the species lays eggs precisely or nearly alike.

So when I find 2, 3, or 4 eggs of the Cowbird in one nest all alike in

color and other particulars, and yet in half a hundred eggs from other

nests can not find one to match with them, it is impossible not to

believe that the eggs found together, and possessing a family likeness,

were laid by the same bird.

5. Several females often lay in one nest, so that the number of eggs
in it frequently makes incubation impossible. One December I col-

lected ten nests of the Scissortail, ilf?7t'«/*/s tyranuus, from my trees;

they contained a total of 47 eggs, 12 of the Scissortails and 35 of the

Cowbirds. It is worthy of remark that the Milvuliis breeds in October
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or early iu November, rearing only one brood; so that tliese ten nests

found late in December were of birds that bad lost their first nests.

Probably three-fourtbs of the lost nests of Milvulus are abandoned in

consequence of the confusion caused in them by the Cowbirds.

6. The Cowbirds, male and female, destroy many of the eggs in the

nests they visit, by pecking holes iu the shells, breaking, devouring,

and stealing them. This is the most destructive habit of the bird, and

is probably possessed by individuals in different degrees. I have often

carefully examined all the parasitical eggs iu a nest, and after three or

four days found that these eggs had disappeared, others, newly laid,

being in their places. I have seen the female Cowbird strike her beak

into an egg and fly away with it; and I have often watched the male

bird perched close by while the female was on the nest, and when she

quitted it seen him drop down and begin pecking holes in the eggs. In

some nests found full of parasitical eggs every egg has holes pecked in

the shell, for the bird destroys indiscriminately eggs of its own and of

other species.

Advantages posskssed by M. boxariensis over its dupes.

After reading the preceding notes one might ask, if there is so much
that is defective and irregular in the reproductive instinct of 21.

honariensis, how does the species maintain its existence, and even

increase to such an amazing extent, for it certainly is very much more
numerous, over an equal area, than other parasitical species. For its

greater abundance there may be many reasons unknown to us. The
rarer sjiecies may be less hardy, have more enemies, be exposed to

more perils in their long migrations, etc. That it is able to maintain

its existence in spite of irregularities in its instinct is no doubt due to

the fact that its eggs and young possess many advantages over the

eggs and young of the species upon which it is parasitical. Some of

these advantages are due to those very habits of the parent bird which

at first sight appear most defective; others to the character of the egg
and embryo, time of evolution, etc.

1. The egg of the Cowbird is usually larger, and almost invariably

harder shelled than are the eggs it is placed with ; those of the Yellow-

breast, Psendoleistes virescens, being the one exception I am acquainted

with. The harder shell of its own egg, considered in relation to the

destructive egg-breaking habit of the bird, gives it the best chance of

being preserved; for though the Cowbird never distinguishes its own
eggs, of which indeed it destroys a great many, a larger projiortiou

escape in a nest Avhere many eggs are indiscriminately broken.

2. The vitality or tenacity of life appears greater in the embryo
Cowbird than in other species; this circumstance also, in relation to

the egg-breaking habit and to the habit of laying many eggs in a nest,

gives it a further advantage. I have examined nests of the Scissor-

tail, containing many eggs, after incubation had begun, and have been
surprised at finding those of tbe Scissortail addled, even when placed
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most advantageously in the nest for receiving heat from the parent bird,

while those of the Cowbird contained living embryos, even when
under all the other eggs, and as frequently happens, glued immovably

to the nest by the matter from broken eggs spilt over them.

The following instance of extraordinary vitality in an embryo Molo-

thrus seems to show incidentally that in some species protective habits,

which will act as a check on the parasitical instinct, may be in the

course of formation.

Though birds do not, as a rule, seem able to distinguish parasitical

eggs fnmi their own, however different in size and color they may be,

they often do seem to know that eggs dropped in their nest before they

themselves have began to lay ought not to be there? and the nest, even

after its compljetion, is not infrequently abandoned on account of these

premature eggs. Some species, however, do not forsake their nests;

and though they do not throw the parasitical eggs out, which would

seem the simplest plan, they have discovered how to get rid of them
and so save themselves the labor of making a fresh nest. Their method
is to add a new deep lining, under which the strange eggs are buried

out of sight and give no more trouble. The 8iso2)ygis ieterophrys, a

common Tyrant Bird in Buenos Ayres, frequently has recourse to this

expedient, and the nest it makes being rather shallow the layer of

fresh material, under which the strange eggs are buried, is built

upward above the rim of the original nest, so that this supplementary

nest is like one saucer placed within another, and the observer is gen-

erally able to tell from the thickness of the whole structure whether

any parasitical eggs have been entombed in it or not. Finding a very

thick nest one day, containing 2 half-fledged young birds besides 3

addled eggs, I opened it, removing the upper portion, or additional

nest, intact, and discovered beneath it three buried Molothrus eggs,

their shells encrusted with dirt and glued together with broken egg-

matter spilt over them. In trying to get them out without pulling the

nest to pieces I broke them all. Two Avere quite rotten, but the third con-

tained a living embryo, ready to be hatched, and very lively and hungry
when 1 took it in my hand. The young Tyrant Birds were about a

fortnight old, and as they hatch out only about twenty days after the

parent bird begins laying, this parasitical egg with a living chick in

it must have been deeply buried in the nest for five or six weeks.

Probably after the young Tyrant Birds came out of their sliells and
began to grow, the little heat from their bodies jDenetrating to the

buried egg, served to bring the embryo in it to maturity; but when I

saw it I felt (like a person who sees a ghost) strongly inclined to doubt
the evidence of my own senses.

3. The comparatively short time the embryo takes to hatch gives it

another and a great advantage; for, whereas the eggs of other small

birds require from fourteen to sixteen days to mature, that of the Cow-
bird hatches in eleven days and a half from the moment incubation

commences; so that when the female Cowbird makes so great a mistake
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as to drop an egg with others that have already been sat on, unless

incubation be very far advanced, it still has a chance of being hatched

before or contemporaneously with the others; but even if the others

hatch first, the extreme hardiness of the embryo serves to keep it alive

with the modicum of heat it receives.

4. Whenever the Molothrus is hatched together with the young of

its foster parents, if these are smaller than the xJarasite, as usually is

the case, soon after exclusion from the shell they disappear, and the

young Cowbird remains sole occupant of the nest. How it succeeds in

expelling or destroying them, if it indeed does destroy them, I have not

been able to learn.

5. To all these circumstances favorable to the Molothrus may be added

another of equal or even greater importance. It is never engaged with

the dilatory and exhaustive process of rearing its own young, an.d for

this reason continues in better condition than other species; and, more-

over, l^eing gregarious and practising promiscuously sexual intercourse,

must lay a much greater number of eggs than other species. In our

domestic fowls we see that hens that never become broody lay a great

deal more than others. Some of our small birds rear two, others only

one brood in the season, building, incubation, and tending the young
taking up much time, so that they areusually from two to three months
and a half employed. But the Cowbird is like the fowl that never incu-

bates, and continues dropping eggs during four months and a half.

From the beginning of September until the end of January the males

are seen incessantly wooing the females, and during most of this time

eggs are found. I find that small birds will, if deprived repeatedly of

their nests, lay and even hatch four times in the season, thus laying,

if the full complement be 4, 16 eggs. I^o doubt the Cowbird lays a

much larger number than that; my belief is that every female lays from

60 to 100 eggs every season, though I have nothing but the extraordi-

nary nuTuber of wasted eggs one finds to judge from.

Before dismissing the subject of the advantages the Molothrus pos-

sesses over its dupes, and of the real or apparent defects of its instinct,

some attenti(m should be given to another circumstance, viz, the new
conditions introduced by land cultivation and their effect on the spe-

cies. The altered conditions have in various ways served to remove
many extraneous checks on the parasitical instinct, and the more the

birds inu]ti]tly the more irregular and disordered does the instinct

necessarily become. In wild districts where it was formed, and where
birds building accessible nests are proportionately fewer, the instinct

seems different from what it 1i"oes in cultivated districts. Parasitical

eggs are not common in the desert, and even the most exposed nests

there are probably never overburdened with them. But in cultivated

places, where their food abounds, the birds congregate in the orchards

and plantations in great numbers, and avail themselves of all the nests,

ill-concealed as they must always be in the clean, opeu-foliaged trees

planted by man.
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DivEKSiTY IN Color of Eggs.

There is an extraordinary diversity in the color, form, and disposi-

tion of nuirkiugs, etc., of the eggs of M. honariensis; and I doubt

whetUer any otlier species exists hiying eggs so varied. About half

the eggs one finds, or nearly half, are pure unspotted white, like the

eggs of birds that breed in dark holes. Others are sparsely sprinkled

with such exceedingly minute specks of pale pink or gray as to appear

quite spotless until closely examined. After the pure white, the most

common variety is an egg with a white ground, densely and uniformly

spotted or blotched with red. Another uot uncommon variety has a

very pale, tiesh-colored ground, uniformly marked with fine characters,

that look as if inscribed on the shell with a pen. A much rarer variety

has a pure white shell Avith a few large or variously sized chocolate

spots. Perhaps the rarest variety is an egg entirely of a fine deep red;

but between this lovely marbled egg and the white one with almost

imperceptible specks there are varieties without number, for there is

no such thing as characteristic markings in the eggs of this species,

although, as I have said before, the eggs of the same individual show

a family resemblance.

Habits of the Young of M. Bonariensis.

Small birds of all species, when first hatched, closely resemble each

other. After they are fledged the resemblance is less, but still com-

paratively great. Gray, interspersed with brown, is the color of most

of them, or at least of the uj^per exposed plumage. There is also a

great similarity in their cries of hunger and fear—shrill, querulous,

])rolonged, and usually tremulous notes. It is not, then, to be won-

dered at that the foster parents of the young MoJothrus so readily

respond to its cries, understanding the various expressions denoting-

hunger, fear, pain, as well as when uttered by their own offspring.

But the young Molothrus never understands the language of its foster

jjarents as other young birds understand the language of their real

parents, rising to receive food when summoned, and concealing them-

selves or trying to escape when the warning note is given. How does

the young Molothrus learn to distinguish, even by sight, its foster

parent from any other bird approaching the nest? It generally mani-

fests no fear even at a large object. On thrusting my fingers into any
nest I find the young birds, if still blind or but recently hatched, will

hold up and open their mouths, expecting food; but in a very few days

they learn to distinguish between their^ parents and other objects

approaching them, and to show alarm even when not warned of danger.

Consider the different behavior of three species that seldom or never

warn their offspring of danger : The young of SynaUaxiH ,spi,ri, though in

a deep, domed nest, will throw itself to the ground, attempting thus to

make its escape; the young of Mimusjyatagonicus sits close and motion-

less, with closed eyes, mimicking death; the young of our common
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Zenaida^exen before it is fledged, will swell itself np and strike angrily

at tbe intruder with beak and wings, and by making so brave a show of

its iueftieient weapons it probably often saves itself from destruction.

But anything- approaching the young Molothrus is welcomed with lint-

teriug wings and clamorous cries, as if all creatures were expected to

minister to its necessities.

December 24.—To-day I found a young Molothrus in the nest of

Spermophila ccerulescens. He cried for food ou seeing my hand approach

the nest. I took him out and dropped him down, when, finding himself

on the ground, he immediately made off, half flying. After a hard

chase I succeeded in recapturing him, and began to twirl him about,

making him scream, so as to inform his foster parents of his situation,

for they were not by at the moment. I then put him back in, or rather

upon, the little cradle of a nest, and plucked half a dozen large

measure worms from an adjacent twig. The worms I handed to the

bird as I drew them from the cases, and with great greediness he

devoured them all, notwithstanding the ill treatment he had Just

received, and utterly disregarding the wild, excited cries of his foster

parents, just arrived and hovering within 3 or 4 feet of the nest.

Last summer I noticed a young Cowbird in a stubble field, jierched

on the top of a slender, dry stalk. As it was clamoring at short inter-

vals, I waited to see what bird would come to it. It proved to be the

diminutive Hapalocercus flaviventris, and I was much amused to see

the little thing fly directly to its large foster oft'spring and, alighting on

its back, drop a worm into the upturned open mouth. After remaining

a moment on its singular perch, the Flycatcher flew away, but in less

than half a minute returned and perched again on the young bird's

back. I continued watching them until the Molothrus flew off, but not

before I had seen him fed seven or eight times in the same manner.

In the two foregoing anecdotes may be seen the ])eculiar habits of

the young Molothrus. As the nests in which it is hatched, from those

of the little Serpo^jhaga and Wren to those of Miiuus, vary so much in

size and materials, and are placed in such different situations, the

young 2[olothrus must have in most of them a somewhat incongruous

appearance. But in the habits of the young bird is the greatest incon-

gruity or inadaptation. When the nest is in a close thicket or forest,

though much too small for the bird, and although the bird itself can

not understand its foster parents and welcomes all things that, whether

with good or evil design, come near it, the unfitness is not so api)areut

as when the nest is in open fields and plains.

The young Molothrus differs from the true offspring of its foster

parents in its habit of ([uitting the nest as soon as it is able, trying

to follow the old bird, and placing itself in the most conspicuous place

it can find, such as the summit of a stalk or weed, and there demand-

ing food with frequent and importunate cries. Thus the little Fly-

catcher had acquired the habit of perching on the back of its charge to

H. Mis. 184, pt. 2 39
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feed it, because parent birds invariably perch above their young to feed

tliem, and the young Cowbird prevented this by always sitting ou the

summit of the stalk it perched on. The habit is most fatal on the opeu

and closely cropped pampas inhabited by the Cachila, Anthtis corren-

dera. In December, when the Cachila Pipit rears its second brood,

the Milvago chiniango also has young, and feeds them almost exclu-

sively on the yonng of various species of small birds. At this season

the Chimango destroys great numbers of the young of the Cachila and

of SynaUa.ris hudsoni. Yet these birds are beautifully adapted, in

structure, coloration, and habits, to their station. It thus happens that

in districts where the Molothrus is abundant their eggs are found in a

majority of the Cachilas's nests; and yet to hnd a young Cowbird out

of the nest is a rare thing here, for as soon as the young birds are able

to quit the nest and expose themselves they are all or nearly all carried

off" by the Ghimangos.

Conjectures as to the Origin of the Parasitic Instinct in M. BoNARiENsig.

Darwin's opinion that the "immediate and final cause of the Cuckoo's

instinct is that she lays her eggs not daily, but at intervals of two or

three days" (Origin of Species), carries no great appearance of proba-

bility with it; for might it not just as reasonably be said that the para-

sitic instiiKit is the immediate and final cause of her laying her eggs at

long intervals? If it is favorable to a species with the instinct of the

Cuckoo (and it probably is favorable) to lay eggs at longer intervals

than other species, then natural selection would avail itself of every

modification in the reproductive organs that tended to produce such a

result, ami make the improved structure permanent. It is said (Origin

of Species, Chap. Vii) that the American Cuckoo lays also at long inter-

vals, and has eggs and young at the same time in its nest, a circum-

stance manifestly disadvantageous. Of the Coccyzus melanocoryphus,

the only one of our three Coccyzi whose nesting habits I am acquainted

with, 1 can say that it never begins to incubate till the full complement

of egfts are laid—that its young are hatched simultaneously. But if it

is sought to trace the origin of the Euroi)ean Cuckoo's instinct in the

nesting habits of American Coccyzi^ it might be attributed not to the

aberrant habit of ])erhaps a single species, but to another and more dis-

advantagecms habit common to the entire genus, viz, their habit of

building exceedingly frail platform nests, from which the eggs and young

very frequently fall. By occasionally dro])ping an egg in the deep,

secure nest of some other bird an advantage would be possessed by the

birds hatched in them, and in them the habit would perhaps become
hereditary. Be this as it may (and the one guess is perhaps as wi<le of

the truth as the other), there are many genera intermediate between
CucnlnH and Molothrus in wliich no trace of a i)arasiti(! habit ai)pears;

and it seems more than i)robable that the aiudogous instincts originated

iu different ways in the two genera. As regards the origin of the
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instinct in Molothrns, it will perhaps seem premature to found specula-

tions on the few facts Lere recorded and before we are acquainted with

the habits of other members of the genus. That a species should totally

lose so universal an instinct as the maternal one, and yet avail itself of

that afteetion in other species to i)ropagate itself, seems a great mystery.

Nevertheless, I can not refrain from all conjecture on the subject, and
will go so far as to suggest what may have been at least one of the many
concurrent causes that have produced the parasitic instinct. The a])iKir-

ently transitional nesting habits of several species, and one remarkrable

habit of .1/. hotutriemis, seem to me to throw some light on ai)oint bear-

ing intimately on the subject, viz, the loss of the nest-making instinct

in this species.

Habits vary greatly; were it not so, they would never seem so well

adajtted to the conditions of life as we find them, since the conditions

themselves are not unchangeable. Thus it happens that while a spe-

cies seems well adapted to its state in its habits, it frequently seems

not so well adapted in its relatively immutable structure. For exam])le,

without going away from the pampas, we find a Tringa with the habits

of an upland Plover, a Tyrant Bird, ntangiis helUcosus, preying on

mice and snakes, another Tyrant Bird, Myiotheretes rujiventris, Plover-

like in its habits, and linally a Woodpecker, Colaptes campestris, that seeks

its food on the ground like a Starling; yet in none of these—and the list

might be greatly lengthened—has there been anything like a modifica-

tion of structure to keep pace with the altered manner of life. But, how-

ever much the original or generic habits of a species may have become

altered—the habits of a species being widely difterent from those of its

congeners, also a want of correspondence between structure and habits

(the last being always more suited to conditions than the first) being-

taken as evidence of such alteration—traces of ancient and disused

habits frequently reappear. Seemingly capricious actions, too numerous,

too vague, or too insignificant to be i ecorded, improvised definite actions

that are not habitual, apparent imitations of the actions of other species,

a peri^etual inclination to attempt something that is never attempted,

and attempts to do that which is never done—these and other like

motions are, I believe, in many cases to be attributed to the faint

promptings of obsolete instincts. To the same cause many of the occa-

sional aberrant habits of individuals may possibly be due—such as of

a bird that builds in trees occasionally laying ou the ground. If recur-

rence to an ancestral type be traceable in structure, coloration, language,

it is reasonable to expect something analogous to occur in instincts.

But even if such casual and often aimless motions as I have mentioned

should guide us unerringly to the knowledge of the old and disused

instincts of a species, this knowledge of itself would not enable us to

discover the origin of present ones. But, assuming it as a fact that the

conditions of existence and the changes going on in them are in every

case the fundamental cause of alterations in habits, I believe that in
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many cases a knowledge of the disused instincts will assist us very

materially in the inquiry. I will illustrate my meaning- with a suppo-

sititious case. Should all or many species of Cohimhidw manifest au

inclination for haunting rocks and banks, and for entering or peering

into holes in them, such vague and purposeless actions, connected with

the facts that all doves build simple platform nests (like Columha liria

and others that build on a flat surface), also lay white eggs (the rule

being that eggs laid in dark holes are white, exposed eggs colored), also

that one species, C. liria, does lay in holes in rocks, would lead us to

believe that the habit of this species was once common to the genus.

We should conclude that an insufficiency of projjer breeding places,

i. e., new external conditions, first induced doves to build in trees.

Thus C. liria also builds in trees where there are no rocks; but, when

able, returns to its ancestral habits. In the other species Ave should

believe the primitive habit to be totally lost from disuse, or only to

manifest itself in a faint, uncertain manner.

!N'ow, in Molothnis b(>)iarienfiis we see just such a vague, purpose-

less habit as the imaginary one 1 have <lescribed. Before and dur-

ing the breeding season the females, sometimes accompanied by the

males, are seen continually haunting and examining the domed nests

of some of the Bendrocolaptida'. This does not seem like a mere

freak of curiosity, but their persistence in their investigations is

precisely like that of birds that habitually make choice of such

breeding places. It is surprising that they never do actually lay in

such nests, ex(;ept when the side or dome has been accidentally

broken enough to admit the light into the interior. AVhenever I set

boxes up in my trees the female Cowbirds were the first to visit them.

Sometimes one will spend half a day loitering about and inspecting a

box, repeatedly climbing round and over it and always ending at the

entrance, into which she peers curiously, and when about to enter

starting back as if scared at the obscurity within; but after retiring

a little spa(;e she will return again and again, as if fascinated with the

comfort and security of such an abode. It is amusing to see how per-

tinaciously they hang about the ovens of the Ovenbirds, apparently

det rmined to take jiossession of them, flying back after a hundred

repnlses, and yet not entering them even when they have the oppor-

tunity. Sometimes one is seen following a wren or a swallow to its

nest beneath the eaves, and then clinging to the wall beneath the hole

into which it disappeared. I could fill many pages with instances of

this habit of .1/. bonariensis, which, useless though it be, is as strong

an affection as the bird possesses. That it is a recurrence to a long-

disused habit 1 can scarcely doubt; at least, to no other cause that I can

imaguie can it be attributed; and, besides, it seems to me that if M.
bonarieiifiis, when once a nest builder, had acquired the semiparasiti-

»m1 habit of breeding in domed nests of other birds, such a habit

might conduce to the formation of the instinct which it now possesses.
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1 aiay lueutiou tliat twice 1 have seen birds of tliis species attempting

to build nests, and that on both occasions they failed to complete the

work. So universal is the nest-making instinct that one might safely

say tlie M. honariensis had once possessed it, and that in the cases I

have mentioned it was a recurrence, too weak to be eliicient, to the

ancestral habit. Another interesting circumstance may be adduced as

strong presumptive evidence that M. honariensis once made itself an

open exposed nest as M. hadius occasionally does, viz, the difference

in color of the male and female, for while the former is rich purple

the latter possesses an adaptive resemblance in color to nests and to

the shaded interior twigs and branches on which nests are usually

built. How could such an instinct have been lost? To say that the

Cowbird occasionally dropped au egg in another bird's nest, and that

the young hatched from these occasional eggs possessed some (hypo-

thetical) advantage over those hatched in the usual way, aud that the

parasitical habit so became hereditary, sui)planting the original one, is

an assertion without anything to support it, and seems to exclude the

agency of external conditions. Again, the want of correspondence in

the habits of the young parasite and its foster parents would in reality

be a disadvantage to the former; the unfitness would be as great in

the eggs and other circumstances, for all the advantages the parasite

actually possesses in the comparative hardness of the eggshell, rapid

evolution of the young, etc., already mentioned, must have been

acquired little by little through the slowly accumulating process of

natural selection, but subsequently to the formation of the original

parasitical inclination and habit, I am inclined to believe that M,

honariensis lost the nest-making instinct by acquiring that semipara-

sitical habit common to so many South American birds of breeding in

the large covered nests of the Dendrocolaptidw. We have evidence

that this semiparasitical liabit does tend to eradicate the nest-making

one. The SynaJlaxes build great elaborate domed nests, yet we have
one species [S. wgithaloides) that never builds for itself, but breeds in

the nests of other birds of the same genus. In some species the nest-

making habit is in a transitional state, Machetornis rixosa sometimes

makes an elaborate nest in the angle formed by twigs and the bough of

a tree, but prefers, and almost invariably makes choice of, the coverec;

nest of some other species or of a hole in the tree. It is precisely the

same with our Wren, Troglodytes furvus. The Yellow House Sparrow,

Sycalis lyehelnii, invariably breeds in a dark hole or covered nest. The
fact that these three species lay colored eggs, and the -first aud last

very darkly colored eggs, inclines one to belive that they once invari-

ably built exposed nests, as M. rixosa still occasionally does. It may
be- added that those species that lay colored eggs in dark places con-

struct and line their nests far more neatly than do the species that

breed in such places but lay white eggs. As with M. rixosa and the

Wren, so it is with the Bay- winged Molothrus; it lays mottled eggs, and
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occasionally builds a neat, exposed nest; yet so great is the partiality

it has acquired for large domed nests, that whenever it can possess

itself of one by dint of lighting it will not build one for itself. Let us

suppose that the Oowbird also once acquired the habit of breeding in

domed nests, and that through this habit its original nest-making

iustiuct was completely eradicated. It is not difrtcult to imagine how
in its turn this instinct was also lost. A diminution in the number of

birds that built domed nests would involve 3/. bonariensis in a struggle

for nests, in which it would probably be defeated. In Buenos Ayres

theWhite-rumped Swallow, the Wren, and the Yellow Seed-tinch prefer

the ovens of the Furnarius to any other breeding i)lace, but to obtain

them are obliged to struggle with Progue trtprra. for this species has

acquired the habit of breeding exclusively in the ovens. They can

not, however, compete with the Prague, and thus the increase of one

species has, to a great extent, deprived three other species of their

favorite building place. Again, Maclietornis rixosa prefers the great

nest of the Annmhius, and when other species compete with it for the

nest they are invariably defeated. I have seen a pair of Machetornis,

after they had seized a nest, attacked in their turn by a Hock of or 8

Bay-wings, but, in spite of the superior numbers, the fury of the

Machetornis compelled them to raise the siege.

Thus some events in the history of our common Mohthrus have per-

haps been accounted for, if not the most essential one—the loss of the

nest-making instinct from the acquisition of the habit of breeding in

the covered nests of other birds, a habit that has left a strong trace

in the manners of the species, and perhaps in the pure white unmarked

eggs of so many individuals; finally, we have seen how this habit.may
also have been lost. But the parasitical habit of the M. honariensis may
have originated when the bird was still a nest builder. The origin of

the instinct may have been in the occasional habit, common to so many
species, of two or more females laying together; the progenitors of all

the species of Molothrus may have been early infected with this habit,

and inherited with it a facility for acquiring their present one. M.

pecoris and M. honariensis, though their instincts differ, are both para-

sitic on a great number of species; i\[. rufoaxiUaris on M. badim; and
in this last species two or more females frequently lay together. If we
suppose that the 71/. honariensis, wheu it was a nest builder or reared

its own young in the nests it seized, possessed this habit of two or

more females frequently laying together, the young of those birds that

oftenest abandoned their eggs to the care of another would probably

inherit a weakened maternal instinct. The continual intercrossing of

individuals with weaker and stronger instincts would prevent the

formation of two races differing in habit; but the Avhole race wouhl
degenerate, and would only be saved from final extinction by some
individuals occasionally (Iropi)ing their eggs in the nests of other

species, perhaps of a Molothrus, as M. rufoaxiUaris still does, rather than
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of birds of other genera. Certainly in this way the parasitic instinct

may liave originated in M. honariensis withont that species ever having

acquired the habit of breeding in the covered dark nests of other birds.

I have supposed that they once possessed it only to account for the

strange attraction such nests have for them, which seems like a recur-

rence to an ancestral habit.

MOLOTHRUS RUFOAXILLARIS, Cassiii. Screaniinjj Cowbird.

Molothrus rtifoaxiUarifi, SCL. et Salv., Nomencl. p. 37; Hudson, F. Z. S. 1874, p.

161 (Buenos Ayres); Durnford, Ibis, 1877, p. 174 (Bueuos Ayres) ; White,
/'. Z. S. 1882, p. 601 (Catamarca) ; Barrows, Bull. Nutf. Orn. CI. viii, p.

134 (Entrerios); ScL Cat. B. xi. p. 338.

Description.—Silky black, washed with purple; wings and tail with

a slight greenish gloss; a chestnut spot on the axillaries; bill and feet

black; whole length 8 inches, wing 4.5, tail 3.3. Female similar, but

somewhat smaller.

Habitat.—Argentina and Uruguay.

This bird has no vulgar name, not being distinguished from the

common Cowbird by the country people. The English name of Scream-

ing Cowbird, which I have bestowed on it, will, I think, commend
itself as appropriate to those who observe this bird, for they will always

and at any distance be able to distinguish it from the species it resem-

bles so nearly by listening to its impetuous screaming notes, so unlike

anything in the language of the common Cowbird.

The Screaming Cowbird is larger than the allied species. The female

is less than the male in size, but in color they are alike, the entire

plumage being deep blue-black, glossy, and with purple reflections;

and under the wing at the joint there is a small rufous spot. The beak
is very stout, the plumage loose, and with a strong, musky smell; the

oesophagus remarkably wide.

It is far less common than the other species of ^[olothrus, but is not

rare, and ranges south to the Buenos-Ayrean pampas, where a few

individuals are usually found in every large plantation; and, like the

3f. badius, it remains with us the whole year. It is not strictly grega-

rious, but in winter goes in parties, never exceeding five or six indi-

viduals, and in the breeding season in i^airs. One of its most note-

worthy traits is an exaggerated hurry and bustle thrown into all its

movements. When passing from one branch to another, it goes by a

series of violent jerks, smiting its wings loudly together, and when
a party of them return from the fields they rush wildly and loudly

screaming to the trees, as if pursued by a bird of prey. They are not

singing birds, but the male sometimes, though rarely, attempts a song,

and utters, with considerable effort, a series of chattering uumelodious
notes. The chirp with which he invites his mate to fly has the sound
of a loud and smartly-given kiss. His warning or alarm note when
approached in the breeding season has a soft and pleasing sound; it
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is, curiously enough, his only mellow expression. But his most com-

mon and renuirkable vocal performance is a cry beginning with a hol-

low-sounding internal note, and swelling into a sharp metallic ring;

this is uttered with tail and wings spread and depressed, the whole

l)lumage raised like that of a strutting turkey cock, whilst the bird

hops briskly ui)and down on its perch as if dancing. From its pufied-

out appearance, and from the peculiar character of the sound it emits,

I believe that, like the pigeon and some other species, it has the fac-

ulty of tilling its crop with air, to use it as a "chamber of resonance."

The note I have described is quickly and invariably followed by a

scream, harsh and impetuous, uttered by the female, though both notes

always sound as if proceeding from one bird. When on the wing the

birds all scream together in concert.

The food of this species is chiedy minute seeds and tender buds;

they also swallow large caterpillars and spiders, but do not, like their

congeners, eat hard insects.

I became familiar, even as a small boy, with the habits of the Scream-

ing Cowbird, and before this species was known to naturalists, but

could never find its nest, though I sought diligently for it. I could

never see the birds collecting materials for a nest, or feeding their

grown-up yonng like other species, and this might have made me sus-

pect that they did not hatch their own eggs ; but it never occurred to

me that the bird was i^arasitical, I suppose because in summer they

are always seen in pairs, the male and female being inseparable. Prob-

ably this is the only parasitical species in which there is conjugal

fidelity. I also noticed that, when approached in the breeding season,

the pair always displayed great excitement and anxiety, like birds

that have a nest, or that have selected a site on which to build one.

But year after year the end of the summer would arrive, the birds

reunite in i)arties of half a dozen, and the mystery remain unsolved.

At length, after many years, fortune favored me, and while observing

the habits of another species {Molofhrus hadius), I discovered by chan.ce

the procreant habits of the Screaming Cowbirds, and as these observa-

tions throw some light on the habits of M. badius, I think it best to

transcribe my notes here in full.

Ai^air of Lenateros {Anumhius ucutkaudatuH) have been nearly all

the winter building a nest on an acacia tree 00 yards from the house;

it is about 27 inches deep, and 10 or 18 inches in circumference and
appeais now nearly finished. I am sure that this nest will be attacked

before long, and I have resolved to watch it closely.

September 28.—To-day I saw a Bay-wing (J/, badius) on the nest; it

climbed over it, deliberately inspecting every j^art with the critical air

of a proprietor who had ordered its construction, taking up and rear-

ranging some sticks and throwing others away from the nest. While
thus engaged two common Cowbirds (.1/. bonariensis), male and female,

came to the tree. The female dropped on to the nest and began also to

examine it, peering curiously into the entrance and quarreling with the
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first bird. After a few niiiintes she flew away, followed by her glossy

escort. The Bay-wiiig contiuued its strange, futile work until the

owners of the nest appeared, whereupon it hopped aside in its usual

slow leisurely manner, sang for a few moments, then flew away. The

similarity in the behavior of the two birds struck me very forcibly. In

the great interest they take in the nests of other birds, especially in

large covered nests, the two species are identical. But when the

breeding season comes their habits begin to diverge; then the common
Cowbird lays in nests of other species, abandoning its eggs to their

care, while the Bay-wings usually seize on the nests of other birds and

rear their own young. Yet, as they do occasionally build a neat, elab-

orate nest for themselves, the habit of taking possession of the nests

of other birds is, most likely, a recently acquired one, and probably its

tendency is to eradicate the original building instinct.

October 8.—This morning, while reading under a tree, my attention

was aroused by a shrill note as of a bird in distress issuing from the

neighborhood of the Lenatero's nest; after hearing it repeated at

intervals for over twenty minutes I went to ascertain the cause. Two
Bay-wings flew up from the ground under the nest, and on searching in

the rank clover growing under the tree I discovered the female Lefiatero,

with plumage wet and draggled, trembling and appearing half dead

with the rough treatment she had experienced. I put her in the sun,

and after half an hour, hearing her mate calling, she managed to

flutter feebly away to join him. The persecutors had dragged her out

of the nest and would, no doubt, have killed her, had I not come so

opportunely to the rescue.

Since writing the above, I have continued to watch the nest. Both

the Bay-wings and Leilateros left it for some days. Six days after

picking up the ill-treated female, the Lenateros came back and resumed

possession. Four days later the Bay-wings also came back; but on

finding the nest still occupied, they took possession of an unfinished

oven of an Ovenbird on another tree within L'O yards of the first, and

immediately began carrying in materials with which to line it. When
they had finished laying I took their 5 eggs, at the same time throwing

down the oven, and waited to see what their next move would be.

They remained on the spot singing incessantly, and still manifesting

anxiety when approached. I observed them four days, and then was

absent from home as many more; on returning I found that the

Lenateros bad once more disappeared and that the nest was now held

by the Bay- wings. I also noticed that they had opened an entrance

very low down at the side of the nest which they were using; no

doubt they had killed and thrown out the young Lenateros.

It was now early in November, the height of the breeding season,

and numbers of common Cowbirds constantly visited the nest; but I was

particularly interested in a pair of Screaming Cowbirds that had also

begun to grow fond of it, and I resolved to watch them closely. As
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they spent so iiuicli of tlieir time near the nest, sliowino- great solicitude

wlien I approached it, I strongly hoped to see them breed in it, if the

Bay-wings could only be got i id of. The Screaming Cowbirds would

not, or dared not, attack them; and, as I always think that the worst

possible use one can put a little bird to is to shoot it, I could not help

them by destroying the Baywings. I therefore resolved to take their

eggs, hoping that that would cause them to leave in disgust.

When I was satisfied from their movenients that they had finished

laying, I got up to the nest and was astonished to find 10 eggs instead

of 5 as I had confidently expected; for, though the common Cowbirds

Lad paid a great deal of attention to the nest, I knew the Bay-wings

would not allow them to lay in it.

The 10 eggs in the nest were all unmistakably Bay-wings' eggs, and

having observed before that several females do occasionally lay together,

I concluded that in this case two females had laid in the nest, though

1 had only seen two birds—male and female. After taking the 10 eggs

the Bay-wings still remained, and in a very short time they appeared

to be laying again. When I had reason to think that the full comple-

ment was laid, I visited the nest and found 5 eggs in it; these I also

took and concluded that the second female had probably gone away,

after having been deprived of her first clutch. During all this time

the Screaming Cowbirds remained in the neighborhood and occasion-

ally visited the tree; but to my very great surprise the Bay-wings still

stubbornly remained, and by-and-by I found that they were going to

ay again—the fourth time! When I next visited the nest there were

2 eggs in it; I left them and returned three days later, expecting to

find 5 eggs, but found 7—certainly more than one female had laid in

the nest on this occasion. After taking these last 7 eggs the Bay- wings

left, and though the Screaming Cowbirds continued to make occasional

visits to the nest, to my great disappointment they did not lay in it.

April 12.—To-day I have made a discovery, and am as pleased with

it as if I had found a new planet in the sky. The mystery of the Bay-

wings' nest twice found containing over the usual comjdement of eggs

is cleared up, and I have now suddenly become ac(piainted with the

procreant instinct of the Screaming Cowbird. I look on this as a great

piece of good fortune, for I had thought that the season for making

any such discovery was already over, as we are so near to winter.

The Bay-wings are so social in their habits that they always appear

reluctant to break up their companies in the breeding season. Xo sooner

is this over, and while the young birds are still fed by the parents, all

the families about a plantation unite into one tlock. About a month

ago all the birds about my home had associated in this way together

and went in a scattered flock, frequenting one favorite feeding spot

very much, a nu'adow about fifteen minutes' walk from the house. The
flock was composed, I believe, of 3 families. 10 or IS birds in all.

The young birds are indistinguishable from the adults, but 1 knew
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tliat most of these birds were yoiiiio-, liatclied late in the season^

from their incessant strident hnnger notes. I lirst observed them about

the middle of March. A week ago, while riding- past the meadow where

they were feeding, I noticed among them 3 individuals with ])urple

S])ots ou their plumage. They were at a distance from me, and I

naturally concluded that they were young common Cowbiids {M. bona-

riensis) casually associating with the Bay wings. I was suriirised to

see them, for the young nuile M. honurioisis always acquires the pur-

ple plumage before March, so that these individuids were changing

color five weeks after the usual time. To-day, while out with my gnu,

I came upon the flock, and noticed 4 of the birds assuming the purple

plumage, 2 of them being almost entirely that color; but I also noticed

with astonishment that they had bay or chestnut-colored wings, also

that those with least purple on them were marvelously like the Bay-

wings in the mouse colored plumage of the body and the dark tail. I

had seen these birds before the pur[)le plumage was acquired, and there

was then not the slightest difference amongst them, the adults and their

supposed offspring being alike; now some of them appeared to be under-

going the process of a transmutation into another species. I at once

shot the 4 spotted birds, along with 2 genuine Bay-wings, and wa&
delighted to find that the first were young Screaming Cowbirds.

I must now believe that the extra eggs twice found in the nest of the

Bay-wings were those of the Screaming Cowbird ; that the latter species

lays chiefly in the nests of the former; that the eggs of the two species

are identical in form, size, and color, each bird also laying 5; and that,

stranger still, the similarity is as perfect in the young birds as it is in

the eggs.

Ap7'il 15.—This morning I started in quest of the Bay-wings, and

observed 1 individual, that had somehow escaped detection the day

before, assuming the purjde dress. This bird 1 shot; and after the

flock had resettled a short distance oft" I crept close u]) to them, under

the shelter of a hedge, to observe them more narrowly. One of the

adults was closely attended by 3 young birds; and these all, while I

watched them, fluttered their wings and clamored for food every time

the old bird stirred on its perch. The 3 young birds seemed pre-

cisely alike; but presently I noticed that 1 of them had a few minute

purple spots, and on shooting this one I found it to be a young ]\L

rnfoaxillaris, while the other 2 were true young Bay-wings.

The hungry cry of the young M. hadius (Bay-wing) is quite different

from that of the young M. l)on((Hensis. The cry of the latter is a long\

shrill, two-syllabled note, the last syllable being prolonged into a con-

tinuous squeal when the foster ])arent ajiproaches with food. The cry

of the young ^^. baditis is short, reedy, tremulous, and uninflected. The

resemblance of the young M. rufoaxillans to its foster brothers in

language and idumage is the more remarkable when we reflect that the

adult bird m its habits, gestures, guttural notes, also in its deep purple

l)lumage, comes much nearer to M. bonariensis than to 21. baditis. It
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seems impossible for mimicry to go further than tliis. A slight differ-

ence m size is quite iniperc'e])tible when the birds are flying about,

while in language and i)luniage the keenest ornithologist would uot be

able to detect a difference. But it may be questioned whether this is

really a case of an external reseniblan(;e of one species to another

acquired by natural selection for its better preservation. Possibly the

young .1/. rufoaxillaru in the first stage of its plumage exhibits the

ancestral tyi)e—that of the ])rogeuitor of both species. If M. badius

belonged to someother group

—

Sturnclla or rseudolchtes, for iustance—
it would scarcely be possible to doubt that the resemblance of the young

M. riifoaxiUaris to its foster brothers resulted from mimicry; but as

both species belong to the limited, well-defined group Molothrus, the

resemblance may be ascribed to community of descent.

Formerly I believed that, though M. badius is constantly seen rearing

its own young, they also occasionally dro])ped their eggs in the uests

of other birds. 1 could not doubt that this was the case after having

witnessed a couple of their young following a Yellowbreast and being

fed by it. I must now alter my opinion, for what then appeared to be

proof positive is now no proof at all, lor those two birds were probably

the young of M. ritfoa.villaris. There are, however, good reasons for

believing that- ^1/. rufoaxillaris is parasitical almost exclusively on M.

badius. 1 have spoken of the many varieties of eggs M. bonarieH,sis

lays. Those of M. badius are a trifle less in size, in form elliptical,

densely and uniformly marked with small spots and blotches of dark

reddish color, varying to dusky brown ; the ground (;olor is white, but

sometimes, though rarely, pale blue. It is not possible to confound the

eggs of the two species. Now, ever since I saw, many years ago, the

Yellow breast feeding the supposed young Bay-wings, I have looked

out for the eggs of the latter in other birds' nests. I have found hun-

dreds of uests containing eggs of ^[. bonariensis, but never one with

an egg of M. badius, and, I may now add, never one with an egg of

31. rufoaxillaris. It is wonderful that M. rufoaxillaris should lay only

in the uests of M. badius, but the most mysterious thing is that M.

bonariensis, indiscriminately i)arasitical on a host of species, never, to

my knowledge, drops an egg in the iiest of M. badius, unless it be in a

forsaken nest. rerhai)S it wdl be difficult for naturalists to believe

this, for if the M. badius is so excessively vigilant and jealous of other

birds approaching its nest as to succeed in keeping out the subtle,

silent, gray-i)lumaged, omnipresent female 21. bonariensis, why does it

not also keep ott' the far rarer, noisy, bustling, conspicuously colored

il/. rufoaxillaris f I cannot say. The only explanation that has occurred

to me is that M. badius is sagacious enough to distinguish the eggs of

the common parasite, and throws them out of its nest. But this is

scarcely probable, for 1 have hunted in vain under the trees for the

ejected eggs, and I have never found the eggs of il/". badius with holes

pecked in the shells, which would have been the case had ilf. bonariensis

intruded into the nest.
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With the results just recorded I felt more than satistied, though so

much still remained to be known, and 1 looked forward to the next

summer to work out the rich mine ( n which 1 had stumbled by chance.

Unhappily, when spriug came around again ill health kept me a prisoner

in the city, and finding no improvement in my condition, I eventually

left Buenos Ayres at the close of the warm season to try whether

change of climate would benetit me. Before leaving, however, I spent

a few days at home and saw enough then to satisfy me that my conclu-

sions were correct. Most of the birds had finished breeding, but

while examining some nests of Annmbius I found one which Bay-wings

had tenanted, and which for some reason they had forsaken, leaving 10

unincubated eggs. They were all like Bay-wings' eggs, but I have no

doubt that 5 of them were eggs of ilL rufoaxillaris. During my rides

in the neighborhood I also found two flocks of Bay-wings, each com-

posed of several families, and among the young birds I noticed several

individuals beginning to assume the purple plumage, like those of the

previous autumn. I did not think it necessary to shoot more specimens.

The question why M. hadius permits M. rufoaxillaris to use its nest,

while excluding the allied parasite, M. bonariensis, must be answered

by future observers; but before passing from this very interesting

group {Molothrns), I wish to make some general remarks on their habits

and their anomalous relations to other species.

It is with a considerable degree of repugnance that we regard the

parasitical instincts in birds. The reason it excites such a feeling is

nuinifestly because it presents itself to the mind as—to use the words

of a naturalist of the last century, who was also a theologian, and

believed the Cuckoo had been created with such a habit—"a monstrous

outrage on the maternal affection, one of the first great dictates of

nature." An outrage, since each creature has been endowed with this

all-powerful affection for the preservation of its own, and not another,

si)ecies; and here we see it, by a subtle process, an unconscious iniq-

uity, turned from its puri)ose, perverted and made subservient to the

very opposing agency against which it was intended as a safeguard.

The formation of such an instinct seems, indeed, like an unforseen con-

tingency in the system of nature, a malady strengthened, if not induced,

by the very laws established for the preservation of health, and which

the vis medicairix of nature is incai)able of eliminating. Again, the

egg of a parasitical si)ecies is generally so much larger, differing also

in coloration from the eggs it is placed with, while there is such an

unvarying dissimilarity between the young bird and its living or mur-

dered foster brothers, that, unreasoning as we know instinct, and

especially the maternal instinct, is, we are shocked at so glaring and

flagrant an instance of its blind stupidity.

In the competition for place, the struggle for its existence, said with

reason to be most deadly between such species as are most nearly

allied, the operations are imperceptible, and the changes are so gradual
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that tbe (liiniuution and final disappearance of one species is never

attributed to a corresponding increase in another more favored species

over tlic same region. It is not as if the regnant species had invaded

and seized ou the province of another, but appears rather as if they

liad ([uietly entered on the possession of an inheritance that was theirs

by riglit. Mighty as are tlie results worked out by such a process, it

is only by a somewhat strained metaphor that it can be called a strug

gle. But even when tlie war is open and declared, as between a

raptorial species and its victims, the former is manifestly driven by

necessity. And in this case the species preyed on are endowed with

peculiar sagacity to escape its persecutions, so that the war is not one

of extermination, but, as in a border war, the invader is satisfied with

carrying off the weak and unwary stragglers. Thus the open, declared

enmity is in reality beneficial to a species, for it is sure to cut off all

such individuals as might cause its degeueration. But we can conceive

no necessity for such a fatal instinct as that of the Cuckoo and Cow-

bird destructive to such myriads of lives in their beginning. And
inasmuch as their preservation is inimical to the species ou which they

are i)arasitical, there must also here be a struggle. But what kind of

a struggle? Not as in other species, where one perishes in the combat

that gives greater streugth to the victor, but an anomalous struggle in

which one of tlie combatants has nuide his adversary turn his weajjons

against himself, and so seems to have an infinite advantage. It is

impossible for him to suffer defeat; and yet, to follow out the meta-

phor, he has so wormed about and interlaced liimself with his oppo-

nent that as soon as he succeeds iu overcoming him he also must

inevitably perish. Such a result is, perhaps, impossible, as there are so

many causes operating to check the undue increase of any one species j

consequently the struggle, nnequal as it appears, must continue for-

ever. Thus, in whatever way we view the parasitical habit, it ajipears

cruel, treacherous, and vicious in the highest degree. But should we
attempt to mentally create a perfect parasitical instinct (that is, one

that would be thoronghly efficient with the least possible prejudice to

or injustice toward another species—for tlie ])reservation of the spe-

cies on which the parasite is dependent is necessary to its own) by

combining in imagination all known parasitical habits, eliminating

every ofi'ensive quality or circumstance, and attributing such others

in their place as we should think fit, our conception would probably

still fall short in simplicity, beauty, and completeness of the actual

instinct of M. rufoaxillaris. Instead of laying its eggs promiscuously

in every receptacle that offers, it selects the nest of a single species; so

that its selective instinct is related to the adaptive resemblance in its

eggs and young to those of the species ou which it is parasitical. Such
an adaptive resemblance could not, of course, exist if it laid its eggs
in the nests of more than one species, and it is certainly a circumstance

eminently favorable to preservation. Then, there not being any such
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incongruity and unfitness as we iiud in nests into wliicli other para-

sites intrude, there is no reason here to regard the foster parents' aftec-

tion as blind and stupid, tlie similarity beiug close enough to batSe

the keenest sagacity. Nor can the instinct here appear in the light of

an outrage on the maternal affection, for the young 71/. rufoaxillaris

possesses no advantage over its foster brothers. It is not endowed
with greater strength and voracity to monopolize the attentions of the

foster parent or to eject the real offspring; but being in every particu-

lar precisely like them, it has only an equal chance of being preserved.

To this wonderful parasitical instinct we may well ai)ply Darwin's

words, when speaking of the architecture of the hive bee, "Beyond
this stage of perfection natural selection could not lead."

MOLOTHRUS BADIUS, Vieill. liay-winyed C'owbird.

Mololhrus hadiiis, Bukm., La-Plata Ueise, n, p. 495 (Parana and Tiicixmau). ScL.

et Salv., Nomenel., p. 37; Hudson, P. Z. S., 1874, p. 163 (Bueuos Ayres)

;

DuRNKORD, Ibis, 1877, p. 174 (Buenos Ayres); Scl., Cat. B., xi., p. 338.

Description.—Dull gray, beneath rather paler; wings chestnut; tips

of primaries, inner portions of secondaries, and tail blackish; bill and

feet black; total length, 7.5 inches; wing, 3.a; tail, o. Female similar.

Habitat.—Argentina, Paraguay, and Bolivia.

In this species the sexes are alike; the plumage of the body is gray-

drab color, with a black spot between the eye and beak; tail dark, the

quills cinnamon color; beak and legs black. Azara, describing it under

the name of Tordo pardo ro.iiso, says it is a rare bird, so that it has

probably increased since his time, as it is now quite common in the Plata

district.

The Bay-wings usually go in small flocks, numbering from 10 to 30

individuals, and are not migratory, but in winter they travel about a

great deal from place to place without extending their journeys more
than a few miles in any direction. They are fond of coining about
houses, and are frequently seen pecking at the fresh meat hanging out

of doors; and, like otlier birds of the same tribe, feed chiefly on the

ground. They spend a great portion of their time on trees, are familiar

with man, and inactive, and in their motions singularly slow and delib-

erate. Their hmguage is varied. Curiosity or alarm is expressed by
trilling notes, and before <iuitting a tree all the birds of a flock cere-

moniously invite each other to fiy with long clear notes, powerful enough
to be heard a (juarter of a mile away.
They also sing a great deal m all seasons, the song being composed

of soft, clear, rather sweet notes, variously modulated, uttered in a
leisurely manner, and seeming to express a composed frame of mind,

all the birds in a flock singing m concert. During the cold season the

flock always finds some sheltered sunny spot on the north side of a
wood pile or hedge, where they spend several hours every day, sitting

still and singiiig in their usual quiet, soft style.
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Their extreme sociability affects tlieir breeding habits, for sometimes

the flock does not break up in spring, and several females lay in one

nest together; but whether the birds are paired or practice a pro-

miscuous intercourse, I have not been able to discover. They have a

great partiality for the large domed nests made by the Aiiiimhins

acHiicaudatus, called Leilatero in the vernacular. One summer a flock

of about 10 Bay-wings took i^ossession of a LenaUro's nest on one of

my trees, and after a few cays I took 14 eggs from it. Though the

birds hopped, chirping around me, numifesting great solicitude, the

eggs were quite cold, and had I left them many more would have been

laid no doubt; but as they were piled up 3 or 4 deep in the nest they

could never have been hatched.

As a rule, however, the flock breaks up into pairs, and then a neat,

well made nest is built in the fork of a branch, lined with horsehair;

or, oftener still, a Lertater<>\s nest is seized, the Bay-wings fighting with

great spirit to get i)OSsession, and in it, or on it, their own nest is made.

Like their relations, the common Cowbird, they seem strongly attracted

by domed nests, and yet shrink from laying in the dark interior. As a

rule, when they have captured a Le)latrro\s nest they break a hole in

the side and so admit the light and form an easy entrance One sum-

mer a pair of Bay-wings attacked a Le)lafeyo\s nest on one of my trees,

the fighting was kept up for three or four days, and then at the foot of

the tree I found .") young LenaUros, fully fledged, which had been

pecked to death and thiown out of the nest.

The eggs of the Bay-wing are 5 in number, nearly round, and densely

marked with dusky reddish brown.

Once I observed 2 young Bay wings following a Yellow-breast,

Fseudoleistes riresceiis, with their usual peculiar hungry cry, and while

I watched them they were fed several times by their foster parents

Naturally I concluded that the Bay-winged Cowbird is sometimes para

sitical on other species, but I never saw anything afterward ^o comfirm

nie in that belief, and I believe now that I was mistaken, and that the

young Bay-wings were not real Bay-wings, but the young of MolutJirus

ru/oaxUlaris.



PPJMITIYE AMERICAN ARMOR.

WALTER HOUGH, Ph. D.

Department of Ethnology, U. S. National Museum.

H. Mis. 184, pt. 2 40 625





PRIMITIVE AMERICAN ARMOR.

By Walter Hough, Ph. D.,

Department of Ethnology, U. S. National Museum.

" Cornelius Tacitus doth pleasantly quip and Jest at the men of war of our ancient Gaules, so armed,

only to Tuaiutaine themselves, as thej- that have no means either to be offended or to raise them-

selves being overtbrowne." Montaigne, Of The Parthian Amies.

In the U. S. I^ational Museum there are many examples of primitive

American armor. These defensive weapons may be classed as parrying

armor, or the shield, and body armor, for the defense of the head,

trunk, legs, and arms. The subject will be treated under form, mate-

rial, structure, decoration, function, mythology, and distribution.

I. Shield.

The shield is the first defensive weapon both in point of time and of

usefulness. While the shield on first thought may seem merely

intended as a covering for the vulnerable points of the body, its impor-

tance is far greater in parrying. Therefore, with this idea in view, the

shield may be as simple as the plain parrying stick of the Australians,

which begins the classic series of Lane Fox.

If one bears in mind that defensive weapons are the concomitants of

offensive weapons, the development of the shield becomes clear. Thus,

where missile weapons are used, the i)arrying stick is a natural and
adequate defense. Where missiles are given greater velocity with the

throwing strap, the throwing stick, or the bow, the shield must cover

the body better. It would seem that the broad shield is the counter-

growth of the bow.

The circular shield characterizes the Western Hemisphere. The
North American shield is convex and from 12 to 26 inches in diameter.

The Mexican area is perhai)S an exception, though the Codices almost

invariably depict the round shield, and the surviving Mexican shields,

on which Mrs. Zelia Nuttall is authority, are circular.* The Nahua
shield was " sometimes rounded and sometimes oval, sometimes rounded
on the lower side." Some shields were of an ordinary size; others were
intended to cover the entire body and were constructed so that when
not in use they could be folded up and carried under the arm.t Latitau

conveys the idea that the Iroquois had shields of difterent shapes.^

As to material, nearly all American shields are made of thick raw-

hide, that of the buffalo and elk being most available. Shields worked

*Nuttall, Zelia, ou Aucient Mexican Shields. luteruat. Archiv. fur Ethnologie,

Leideu, Vol. v, pt. i, 1892, pp. 34-53.

tBaiKToft, H. H., Native Races of the Pacific, Vol. ii, p. 407.

I Lafitau, Mceurs des Sauvages Ain«riquains, Vol. ii, p. 197, Paris, 1724.

627



628 REPORT OF NATIONAL MUSEUM, 1893.

out from a single piece of wood, like those of the Dyaks are found on

the Kio Maranon in South America (tig. 1).*

The Viroinia Indians used " targets made of barcks."t The ^ava-

ioes made a shield of cedar rods twined together with cord (Cat. No.

8401 U S N.M.), which may be connected with the rod armor of the

Athamsc'ans and the similar cane shields of the Nahuas of Mexico.

Among the Ceris and Chicoratos of New Mexico, "Another kind of

shield was matle of small laths closely interwoven with cords, in such a

manner that, when not required for use, it could be shut up like a fan,

and was carried under the arm." |

" In Tobasco and along the coast, tortoise shells inlaid with gold,

Fig. 1.

WOODEN SHIELD.

Cat. No. 7.ViSl U. S. N. M. Peru. Gilt o( the TrocaJero Mu.euin. Pans,

Silver, or copper were commonly used as shields," § as the Malay spec-

imen from Singapore. Reeds, grass, hides, or Miequeu-cloth coated with

India rubber served to protect an Aztec common soldier.
||

The I ne-

blo tribes "carried round shields of basketry, of heavily and closely

netted cotton, or of thick rawhide, symbolically^amted.^^1]
^

*7roode^s/.i;/i:=Ilat^lisir^ni^^ in.tbe center, forming a step.

Two bent wood handles wrapped witli bark are sprung into holes .n the rear o the

shield. Decorated with triangnlar fignres in red and yellow, resemblmgt^nts. Diam-

eter, 33 inches. (Cat. No. 7.5881, U. S. N. M. Indians of the Upper Amazon (Kio

Maranon) Peru. Gift of the Trocadero Museum, Pans).

t Hariot, Thomas, Virginia, p. 24.

t Bancroft, op. cH.,Vo\. i, p. 579.

VUiancroft, H. H., op. cit., Vol. ii, p. 407.

II
Bancroft, loc. cit. ,

HCushiug, F. H., article "Pueblos, ' in Johnson's Cyclopedia, from advanced

sheets in new edition, now in press.
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The construction of the North Americau shield is given in detail by
George Oatlin. The ingenious

process of contracting and

hardening the hide by fire was

common.

Sioux shield made of the skiu of

the buffalo's iieek, hardened with

glue extracted from the hoofs aud

joints of the same animal. The pro-

cess of "smoking the shield" is a

verj' curious as well as important

one, in their estimation. For this

purpose a young man about to con-

struct for him a shield digs a hole

of 2 feet in depth in the ground,

and as large in diameter as he

designs to make his shield. In this

he builds a fire, and over it, a few

inches higher than the ground, be

stretches the rawhide horizontally

over the fire, with little pegs driven

through holes made near the edges

of the skin. The skin is at first

twice as large as the size of the

required shield ; but having got his

particular and best friends (who are

invited on this occasion) into a ring

to dance and sing about it and solicit

the Great Sph'it to instill into it

the power to j)rotect him harmless

against his enemies, he spreads over

it the glue which is rubbed aud dried

in, as the skin is heated; and a

second busily drives other and other

pegs, inside of those in the ground,

as they are gradually giving away
and being pulled up by the contrac-

tion of the skin. By this curious

process, which is most dexterously

done, the skin is kept tight whilst

it contracts to one-half of its size,

taking up the glue and increasing

in thickness until it is rendered as

thick and hard as required (and his

friends have pleaded long enough

to make it arrow, and almost ball,

proof), when the dance ceases and
the fire is put out. When it is

cooled and cut into the shape that

he desires, it is often painted with

his medicine or totem upon it, the

figure of an eagle, an owl, a buffalo,

or other animal, as the case may be,' •' ' Cat. No
which he trusts will guard and pro-

tect him from harm. It is then frin<jred with

Fig 2.

ABAPAHOE SHIELD.

,
I'. S. N. M. Daknta. Collected hi

eagles' quills or other ornaments he
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may have chosen and slung with a broad leather strap that crosses his breast.

These shields are carried by all the warriors in these regions, for their protection

in battles, which are almost invariably fought from their horses' backs *

The shield was invariably held on the left arm,t usually by a simple

thong- of buckskin attached to the interior. Wooden handles, believed

to have belonged to Pima Indian shields, were found in a cave with

war clubs on Superstition Mountain in Arizona, by Dr. E. Palmer.

(Cat. No. 7C028, U. S. N. M.)

It is the custom of most tribes to put one or more covers of dressed

buckskin over the shield, the covers being decorated.| (See. pi. i and

fig. 2.)

The decoration of the North American shield forms one of the most

fruitful sources for the religious beliefs and practices of the Indians.§

The decoration was inspired by a revelation through a dream, follow-

ing among the Crows the teriible initiation ceremony and among all

tribes following an ordeal. The protection of the shield has largely

become fetichistic and in many cases the survival of this ancient means

of defense has been brought about by its cult relations.

The warrior fraternities of the Moki and Zuni tribes have an elabo-

rate ceremonial of the shield.|| In the Moki ceremony, held at the

* Catlin. George, North American Indians, 7th ed. Lond., 1848. Vol. i, p. 241.

t See the paper by Mr. Gushing on Manual Concepts., American Anthropologist, V,

1892, p. 290.

t DESCRIPTION OF FIGURE 2 AND PLATE I.

Fig i? shield.—Made of rawhide with cover of muslin symbolically painted in

green, Vellow, red, and black. The background above is yellow and below green

The fio-nres are on the yellow portion and represents two dragon flies, the sun and

moon.^an owl, and a circle in red outlined with green. Two eagle claws are fastened

at opposite sides. A bunch of eagle feathers is fastened at the upper edge, and trom

it depends a flannel band with rows of large eagle feathers having horsehair cemented

to their ends. The thongs for holding have disappeared ;
there remains a thong tor

suspension. Diameter 18 inches (Cat. No. 129871, U.S.N.M. Arapahoe Indians,

Dakota. Collected by H. M. Creel.)
"

, . , .

Flate I, shield with 2 corers.-The shield proper is of hardened buftalohide of con-

vex form, plain in front with four perforations through which the thong forming the

handle is passed, (lower figure). To the triangular handle are attached long cow tails

(floureto right). The inner cover is of buckskin, gaudily decorated, and edged

with a band of flannel bordered with eagle feathers and having a woven band hang-

ing down, (figure to left; back view of same, upper figure to the right). The outer

cover, which is to protect the inner cover and the feathers are also painted and

whitened with pipeclay. Four charms are attached to it, viz, a curl of cow s tail,

an eagle feather, and two tufts of shredded cloth with a bit of brass chain, the

covers are gashed around the edge and supplied with a gathering string for securing

the cover tightly over the shield. The complete shield is shown in the upper figure

to the left. A third painted cover for this shield has been discovered. Diameter of

shield proper, 15i inches ; of shield with covers, 17+ inches. (Gat. No. 8443, U. S. N
.

M.

Comanche Indians, Fort Griftin, Texas. Collected by Dr. H. McElderry, U. S.
A^J

^ Mr. James Mooney is preparing a paper upon this branch of the subject. Mrs.

Nuttall has treated on this aspect of the ^Mexican shield; loc. cit., ante, p. 1.

11 See Zuni Fetiches, Gushing, 2d An. Rept. Bu. Ethnol., Pis. x, xi, p. 40.
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Rawhide Shield with Covers.
Cat. No. 8443, U. S. N. M.





PRIMITIVE AMERICAN ARMOR. 631

winter solstice by the warrior societies, the sun is represented by a

shield, and attack and defense is graphically dramatized. The shields

of the sun warrior fraternities are decorated with the totems of the

individual societies. A description of this ceremony will soon be pub'

lished by Dr. J. Walter Fewkes.

The various feathers, hoofs and horns, and skins of animals, etc.,

hung to shields, are also personal fetiches.

The distribution of the shield shows that most of the American
tribes possessed the shield, and a majority appear to have had no other

weapon of defense. There is strong presumption, however, that the

use of body and shield armor was widespread in America, as historical

notices show.

Charlevoix, writing of the Iroquois, observes that while the western

tribes use bucklers of buffalo hide, "it is pretty siu'prising that other

Indian nations never use them."* Lafitau and the earlier mission-

aries, however, credit the Iroquoian people with the shield in the

following words:

Their shields were of ozier or bark covered with one or many peaux pass^es; there

are some made of very thick skin. They had them of all sizes and all sorts of figures.

t

Some South American tribes who use body armor are said to be
unacquainted with the shield. Likewise the Eskimo seem to be desti-

tute of this weapon.

There are probably fifty American shields in the National Museum,
some collected as early as 1830. Several have been handed down from

father to sou for a period of sixty-five years.

These shields are from the tribes of the western portion of the con-

tinent and include the Crows, Sioux, Comanches, Kiowas, Navajoes,

Utes, Apaches, Pimas, Zunis, Mokis, etc.

II. Body Armor.

The aboriginal armor of North America was intended to protect the

vital organs and to allow free movement of the limbs. The form

assumes that of a sleeveless jacket, coat, or wide band going around
the trunk, suspended from the shoulders. The selection of defensive

materials and their adaptation to defensive covering for the body form
an interesting study in native invention, while the evidence in North
America of the migration of inventions awakens no less interest.

Thus we find that at the period of the disuse of armor by the aborig-

ines there were six types of body armor found on the North Amer-
ican Continent and contiguous regions, viz:

Plate armor.—Eows of overlapping plates, perforated and lashed.

Eskimo and Chukchis.

"Charlevoix, F. X. de, Journal of a Voyage to North America. Vol. i, p. 338.

Lond., 1761.

t Lafitau, loc. cit., ii, p. 197.
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Slat armor.—Wooden slats twined together, Sitkans, Shastas,

Iroquois, Virginia Indians.

Rod armor.—Wooden rods twined together. Aleuts, Sitkans, Colum

bia Elver tribes, Klamaths, Hupas, Irociuois, Virginia Indians, etc.

Band armor.—Bands of skin arranged in telescoping fashion.

Clmkchis.

S]ci)i armor.—Coats of hardened hide. Tlingits, HaidaSj Hupas,

Chinooks, Navajoes, Mohawks, Shoshones, Pawnees, Comanches,

etc.

Cotton-j)added armor.—Mexicans, Isthmians, and Peruvians.

Three well-defined areas, including the above-mentioned types of

North American body armor, will be now considered, viz:

(1) Bering Strait area, the American shore of Bering Sea, and the

islands as far north as Cape Prince of Wales, inhabited by the Eskimo,

and the Asiatic side, inhabited by the Coast Chukchis. (Plate

armor.)

(2) Western area, extending from Sitka through northern California

and the central basin to Mexico. (Slat, rod, and skin armor.)

(3) EaHtern area, extending from southeastern Canada to Virginia,

inhabited by Algonkian and Iroquoian tribes. (Slat, or rod, and skin

armor.)

The first two areas are known by actual specimens, while the third

area is historical. In the interior of the continent, according to his-

torical notices, several stocks used armor. There is, therefore, suffi-

cient testimony to show that if not universal the use of armor was at

least general among the North American tribes.

1. BERING STRAIT AREA.

The National Museum possesses a number* of examples of Eskimo-

Chukchis plate armor from Cape Prince of Wales, Diomede Island, St.

Lawrence Island, Alaska, and Cape Wankarem, Siberia.

The most perfect specimens are from Cape Prince of Wales and Dio-

mede Island. (See pis. 2 and 3.)
*

* DESCBIPTIOX OF PLATK 2.

Fig. 1, plate armor.—Made of three rows of walrus-ivory plates, averaging 1 inch

in width and 6 inches in length. Each plate contains 6 holes, through which pass

rawhide thongs, thus lashing the plates together. These plates are slightly imbri-

cated, as are also the different rows, so as to ward off more effectually the weapons

of the enemy. The lower row contains 43 plates, and the middle 38. The upper

row consists of two sections; one containing 10 plates, protecting the breast, the

other 8 plates, protecting the upper part of the back. A rawhide strap passes over

the shoulders and sup])ort8 the armor. This armor very closely resembles that of

.lapan. Length when spread out, 44 inches. (Cat. No. 153491, U.S.N.M. Eskimo

of Cape Prince of Wales, Alaska. Collected by H. R. Thornton).

Fig. 2, plate armor.—Fragment consisting of 9 iron plates similar to those on

Japanese armor, and bound with three lashings of rawhide. This specimau was
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This type of armor consists of small, flat, oblong plates of ivory or

bone pierced near the edges with from 4 to or more boles. They are

laslied in series with rawhide thongs passing through the holes, form-

ing what is known as the " clove hitch." The longer edges of the

plates are chamfered to admit of overlapping and curving the armor

around the body; it could thus be rolled up in small compass when not

in use.

The coat would be formed of from 3 to 5 imbricating rows of plates

so constructed, having offsets under the armpits and straps for the

shoulders. Sometimes a yoke of skin fitting the neck and shoulders

formed a support for the rows of plates, as in specimens from St. Law-

rence Island. The coat is fastened at the back, being tied with thongs

or having a toggle and loop.

Iron armor plates were dug up in a marsh at Cape Prince of Wales
(see pi. 3), and plates of iron and copper were found on St. Lawrence

Island.

There is an interesting statement from Lisiansky, who wrote his voy-

ages in 1805, that the Tlingits,on the introduction of iron and firearms,

adopted a new form of protection, consisting of a buckskin strip around
the neck with iron plates attached pendant down the breast.

Nordenskkjold figures a suit of armor like that of the Eskimo from

the Chukchis.* In the Museum there are 4 plates of fossil ivory from

the Chukchis of Cape Wankarem.
The hoop or band armor mentioned as type 4 (pi. 4, fig. 2) is found

only on the Siberian side of this area and, as well as the plate armor,

recalls well-known forms in Japan. This hoop armor is interesting as

showing the reproduction of plate armor types in skin, being made of

horizontal bands of sealskin instead of rows of ivory i)lates, the rings

telescoping together when the armor is not in use. This type may be
compared with the banded mail of the Middle Ages, about which there

dug up in a bog near where the ivory armor on this plate was found. Length of

each plate, 41 inches; width, 1^ inches. (Cat. No. 1.53492, U.S.N.M. Eskimo of Cape
Prince of Wales, Alaska. Collected by H. R. Thornton).

DESCRIPTION OF PLATE 3.

Plate armor.—Made of five imbricating rows of plates of walrus ivory of unequal
size in the different rows, pierced with from 6 to 13 holes, lashed with sealskin thongs.
The vertical edges of the plates are chamfered. The upper row has 40, 3 by 1|-

inches; second row, 49 plates, 5 by 1 inch; third row, 28 plates, 3^ by If inches;

fourth row, 31 plates, by 1^ inches; fifth row, 16 plates, 6 by 1^ inches. Two
pointed plates cut from a tusk aie laslied to one side, forming a clasp. This armor
was wrapped around the body after the manner of a cuirass and is said to have been
an efficacious protection against arrows. In the form, lashing, and adjustment of
the plates it is identical with certain types of Japanese armor. Width extended, 49

inches; height, 24 inches. (Cat. No. 64290, U.S.N.M. Eskimo of Diomede Island,

Alaska. Collected by E. W. Nelson).

* Nordenskjold, A. E., Voyage of the Vega, ii, p. 478.
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lias been much discussion.* The upper portion of this war panoply

(pi. 4,t fig. 1) is unique.

It serves as a shield and resembles the neck fender of the Kingsmill

Island armor; designed, without doubt, to protect the warrior from

attack in the rear, a common occurrence in all savage warfare.

The whole armor is very heavy and clumsy. The method of wearing

the suit is shown in plate 5.| Captain Hooper says:

Their war spears aud those used in huuting bears are made of steel, with a handle

about 6 feet lonj;-. The blade is kept very sharp and h-ighly polished. These weapons

are often beautifully iulaid with brass ornamented figures, and are purchased from

the Russian traders at Gazhaga.^

The Chukchis of Plover Bay formerly wore a cuirass made of long

strips of baleen, reaching from the neck to the middle of the thigh.

The thickest baleen was not selected for making the armor. The

strips were- arranged vertically, en echelon^ and tied through perfora-

tions on the edges. Over the joints were applied other strips of

whalebone, as in a thatch fastened by thongs, passing through perfora-

tions at their edges and in the middle of the foundation strips. Owing
to the material aud construction this armor was somewhat elastic.

When spread out it was in shape of a band with cuts below the

armpits and having suspending straps going over the shoulders, resem-

bling the Hupa armor. (See pi. 15.) The coat was tied at the back

with cords, requiring the assistance of another person.

The Chukchis told my informant, Capt. E. P. Herendeen, that this

* Hewitt, John, Ancient armor, p. 270; also hoop armor, id. p. 256.

tDKSCRIPTlON OF PLATE 4.

Fig. 1, armor.—Upper portion of 2437. Made of sea-lion skin stretched over

plates of wood. Back, shield shaped, formed of 2 vertical pieces of three-eighth

inch board lashed together with whalebone and covered with hide, which extends

continuously over the wings, being a very large skin turned over and sewed on
the upper edge. The wings consist of 4 wooden plates on one side and 5 on the

other, growing shorter toward the front and terminating on the left side in a section

without wooden lining. The plates are movable, the hide being creased at the joints

and in the crease is laid a rounded thong which is held at intervals by loops of whale-

bone passing through the edges of the plates. On the back are two whalebone tog-

gles for attachment to the lower portion. A more clumsy contrivance than this fen-

der can scarcely be imagined. Width, 72 inches; height, 28 inches. (Cat. No. 2436,

U.S.N.M. Chukchis, Eastern Siberia. Collected by Commodore John Rogers, U. S. N.
Fig. 2, hoop armor.—Made of seven bands of sea-lion skin, 5^ inches wide, doubled

and whipped together at the edges. These bands are connected by heavy thongs
and hang in an enlarging series, like an inverted telescope drinking cup, from a
frame of whalebone covered with hide. The free ends of the bands overlap in front.

A square breastplate of doubled hide protects the neck. This armor is the lower
portion.of No. 2436. Diameter, 36 inches ; height, 20 inches. (Cat, No. 2437, U.S.N.M.
Chukchis, Eastern Siberia. Collected by Commodore John Rogers, U. S. N.

X DESCRIPTION OF PLATE 5.

Chukchis ivarrior and famil I/.—From an aquarelle made by W. Alexander in 1797,
showing, after the interpretation of the artist, the method of wearing the armor
figured in pi. 4.

§ Cruise of the Corwin, 1881, Washington, 1884, p. 31.
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Eskimo Plate Armor.

Fig. 1. Front view.
Fig-. 2. Back vi.^\v.
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Chukchis Hoop Armor.
Fig. 1. Upper portion. Cat. No. 24:J6, U. S. N. M.
Fig. 2. Lower portion. Cat. No. 2-13,", U. S. N. M.
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Chukchis wearing Hoop Armor. Plover B;
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armor was used in going over to trade with the hostile Eskimo of St.

Lawrence Island, which was dangerous and compelled sleepless caution.

Capt. Herendeen also saw the band armor (pi. 4) among the Chukchis.

Ivory was not observed by Capt. Herendeen, as that material is very

scarce on the Asiatic side; but, no doubt, the materials for plate armor

were procured bybarter with

Eskimo. In any event, fossil

ivory plate armor was made

by the Chukchis.

Driftwood is also very rare

on the Siberian coast, while

on the islands and American

shore it is abundant. The

quest for this indispensable

material must have been a

strong incentive for the

Asiatic migrants to cross the

straits.

As far as known the Chuk-

chis did not use either hel-

mets or shields.

Of interest in comparison

with the Eskimo-Chukchis

armor is that used by the

Giliaks of Siberia. This is

composed of plates of iron

lashed together (fig. 3).*

They also wear an ingeniously constructed conical helmet with a neck

cover. The Giliak coat of plaited thongs, figured in the same work,

does not occur in America, but has its counterpart in the cocoanut-fibcr

armor of the Polynesians and the plaited armor of the Malays.

The Kamtschadales have bows, arrows, spears, and a coat of mail

made of mats or jilaited thongs.t

The Kalmucks have coats of mail bought from their neighbors.^:

They use lances.

Descending the coast toward Japan, which seems to be the origin of

the plate armor ranging from that country into the American continent,

we notice that the Colletske make use of a leather coat covered with

lilates of iron about 6 inches long and a pot-shaped helmet of smaller

plates having neck covers.

*Schrenck, L. V., Reisen und Forschungen im Amur-Lande, 1854-56. St. Peters-

burg, 1891. PI. XLiv.

Description ofJig. 5.—Hehiiet and detail of armor ofthe Giliaks of the Amoor, Siberia..

In the perforations and arrangement this armor resembles the armor of the Eskimo.^

Drawing from Reisen und Forschungen im Amur-Lande, 1854-'56, by Dr. Leopold V»-

Schrenck. St. Petersburg, 1891.

t Grieve, Hist, of Kamtschatka, Gloucester, 1764, p. 202

X Pallas, 1, p. 143.

Fig. 3.

GILIAK HELMET AND BODY ABMOR. SIBERIA.

After Schrenck.
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2. WESTERN AREA.

In the western area the slat type of wooden armor seems to be cen

tral among theKoluschans in the north, Avhile the rod type runs south-

ward and is central among theTinne of British Columbia.

The slat armor has some resemblances to the Eskimo coat, and might
be regarded as the working out of the plate-armor idea in a region

where wood is abundant and twined weaving common.

The slat coat or coat of slats and rods combined is always made in

two sections, one for the front and the other for the back, while the rod

coat is in a single \nece.

Plate 6* shows the front and back of the slat coat, and Plates 7

and 8* show the combined rod and slat armor. These specimens

are very old. The woodwork shows great skill, especially the inter-

locking joinery at the edges. The hardest wood procurable was
selected, and usually sinew cord was employed to join the slats.

Plate J>,* taken from Niblack after Lisiansky, shows the parts and
method of wearing the slat armor.

* DESCRIPTIONS OF PLATES 6-9.

Plate 6, slat armor.—Made of 32 slats of cedar aud other wood woven together
by line weaving of line sinew and otlier cord. A baud of weaving of 3 inches width
is carried along the front at the top and the weaving is continued, downward in two
places, meeting a baud crossing the bottom and forming a geometrical figure.

The middle series of slats, 8 in number, extends below the other 4 inches, 3 of which
are intact, while 2 on either side are united, forming a swallowtail aud allowing the
free bending of the thighs.

The front and back are distinct, joined by elk-skin cords at the sides. A section
of short slats, 8 in number, is placed in front of the throat, and a similar row, 7 in

number, protects the back of the neck. The armor is held in place by a broad
baud of elk skin over the right shoulder, aud fastened on the left side by a loop and
thong. A toggle on the left side of the collar in front was probably for suspension
of tlie (luiver. Height, 21^ inches; width, 20 inches. (Cat. No. 9243, U. S.N. M.
Tliugit Indians, Sitka, Alaska. Collected by Dr. A. H. Hott", U. S. A.)

Plates 7 and S, slat armor {back and front).—Made of slats aud rods of hard wood
li to li inches wide, five-sixteenths inch thick, woven together by means of fine
sinew cord so as to admit of considerable flexibility. The rods and slats are pared
down to form channels for the reception of the cord weaving. The front and back
portions are woven separately, being connected by cords of leather on the left side
aud on the right side by a loop and toggle. The rods on the border of the rear of
armor are neatly " toed in." The neck portions are made up of short slats and sewed
on by means of a strip of rawhide 1^ inches wide. The shoulder supports are of
very thick elk hide, the one on the right being fastened by a slash and toggle.
Width of rear i)()rtion, 24 inches ; height, 20 inches ; width of front portion, 18 inches

;

height, 19 inches. (Cat. No. 74437, U. S. N. M. Tlingit Indians, Sitka, Alaska.
Collected by J. ,J. McLean.)

Plate 9.—Wooden helmet secured to the head by straps fastened under the chin
(figure in upper left coruer) ; wooden mask or visor, side view, showing holes for
eyes (middle figure); body armor (lower left-hand figure); mask or visor, show-
ing buckle, which is held in the teeth to keep the visor in place (Cat. No. 71343,
U.S.N. M.), Tlingit, (lower right-hand figure) ; sketch showing the method ofwearing
the armor; (upper right-hand corner).
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Tlingit Slat Armor.
Cat. No. 934.3, U. S. N. M.

Fig. 1 . Front view.
Fig. 2. Back view.
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Tlingit Slat and Rod Armor.

Cat. No. 74437. U. S. X. 31.

Front view.
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Tlingit Slat and Rod Armor.
Cat. No. 74437, U. S. N. M.

Back view.
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Tlingit Helmets and Slat Armor.
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As representative of the northwestern coast culture the Tlingits and
Haidas are most prominent. Captain Cook noticed that

—

They iucase almost the entire body in a wooden or leathern armor.. They make a
breast plate of wood and an arrow-proof coat of thin flexible strips bonnd with
strings like a woman's stays. They wear helmets with curiously carved visors.*

A kind of jacket, or coat of mail, made of thin laths bound together with sinews

which makes it quite flexible, though so close as not to admit an arrow or dart.t

It seems, therefore, necessary to treat the Northwest Coast as one cul-

ture area, where the arts of the ethnic units can scarcely be ditteren-

tiated. A close study as marked out by Xiblack and shown in the care-

ful collections of Lieut. G. T. Emmons, U. S. Navy, may disentangle

the borrowings of the stocks of this area.

There are 4 suits of this type in the Museo Arqueologico in Madrid.
'J hey were collected by the Malespina Expedition of 1791. The exact

locality is not stated and an account of Malespina's exploration was
not published, as far as I can learn.

If one may judge by the Spanish names which have remained on the
map, such as Malespina Island, CapeMuzou, Cordova Bay, and others,

the Malespina Expedition explored the north side of Dixon Entrance
and came in contact with the Haidas as well as the Tlingits. Although
there is some probability of these armors being Haidan, I incline to

believe them to beTliiigit.

During the course of this study, one piece of armor of unknown
function in the National collection was found to be a greave, or armor
for the lower leg (pi. 10). f This unique piece discloses the hitherto

unnoticed fact that the Northwest Coast warriors were more completely

armed than had been imagined. This greave leads to the inference

that a similar protection was extended to the upper legs and the arms.

With heavy wooden helmet, the slat coat and armor for the limbs, we
have a picture of an Alaskan warrior armed cap-a-pie. In no way was
this armor inferior to that employed in ancient or feudal times or at a

late period among the Japanese. The resemblance of the specimen in

question to the Japanese greave is striking.

It is made up of 12 slightly tapering hard wood slats and 8 rods

woven together with sinew cord. The portion not covered with

weaving bears a totemic painting. When curved around the leg,

* Bancroft, op. cit. 1, p. 105.

tCook, Capt. James, Third Voyage, Vol. ii, p. 372.

t Description of Plate 10.—Greave made up of 12 slightly tapering hard wood slate

and 8 rods woven together with twisted sinew cord. The weaving is diversified in

the central portion by carrying the threads in pairs alternately over the rods. The
portion not covered with weaving bears a totemic painting. When the greave is

curved around the calf of the leg, the hollowed out portions, which are also beveled,

accommodate the instep and knee joint. Tied at the front with thongs. The holes

along the upper edge are probably for attaching the greave to the armor for the
upper leg. Length, 15 inches ; width of upper edge, 17+ inches ; width of lower edge,

16i inches. (Cat. No. 74438, U. S. N. M. Tlingit Indians, Alaska. Collected by J. J.

McLean.
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tlie hollowed oat portions accommodate the instep and knee joint. It

was secured by thongs and probably with a band or garter. The holes

along the upper edge are probably for attaching the greave to the

cuissard.

Charlevoix, in speaking of the Iroquois, says

:

Tbey had even formerly a kind of mail for the arms and thighs made of the same

material,* i. e., small pliable sticks pretty well wrought.!

The resemblance between the culture of the west and east coasts of

North America is striking in other instances.

Many of the figures in the Mexican codices and sculptures wear a

covering around the calf of the leg, which may be the greave. In the

sculptures from Yucatan this greave or legging seems to be of horizontal

bands and square plates.

The rod type of armor of the western area is well represented by

specimens in the National Museum. All the examples extant range

from Sitka to northern California in a region comparatively lately

explored.

The rod and slat types are mixed; in the method of twining together

the elements they are identical. In some localities the broad band of

rods is alone found, while among the Tlingits, or around Sitka, occur

rod armor, slat armor, and a combination of both types in the same

piece, as well as skin armor.

In form the Aleut armor, instead of following the Eskimo type,

belongs with the rod type of the Indians. The perforation of the

rods, however, and the method of lashing, show Eskimo handiwork.

D'Orbigny says : ^'Les amies defensives consistaient en une cotte de

joncs tresses qui leur couvrait tout le corps." |

Dr. W. H. Dall, during his exploration of the caves of the Aleutian

Islands, found the armor figured in pis. 11 and 12.§ " Under the

* Charlevoix, F. X. de, Vol. i, p. 338, Lond., 1761.

i Id., Letters to the Duchess of Lesdiguieres, p. 143, Lond., 1763.

i D'Orbigny, Voyages, p. 579.

§ DESCRIPTION OF PLATES 11 AND 12.

Plate 11, rod armor.—Made up of two series of cedar rods, one-half inch in diame-

ter and different lengths, painted red. The lower series containing 68 rods; the

upper series, two side sections of 10 rods and a curved piece each, and a central sec-

tion containing 22 rods with curved side pieces. The rods are perforated through
either end and held in series by a sewing of finely plaited sinew cord, the cord being

brought through the hole in the first rod, leaving two long ends. These are brought
past each other froni opposite sides through the hole in the next I'od, and so forth.

The sections are joined by a rickrack lashing, engaging with the horizontal sewing.

The rods are perforated from side to aide and a thin rod of whalebone drawn
through, rendering the armor llexible. At the lower and upper edges of the armor
the ends of the rods are chamfered. There are two wooden toggles on the right side.

Plate 12, rod armor.—Same coat as shown in pi. 11, doubled together, showing the

position upon the body in wearing the armor. This view shows also a portion of
the inner side and the projecting ends of the whalebone binding strip which has
been broken. Width, 40 inches; height, 25 inches. (Cat. No. 17249, U.S.N.M.
From a burial cave in the Island of Amaknak. Collected by E. Hennig.)
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Prehistoric Aleutian Rod Armor.

Cat. No. 17:249, U. S. N. M.
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net was inserted a piece of wooden body armor (17249) composed of

small, round rods of proper size, united by sinew cords and with nicely

carved wooden pieces about the arraholes. This is the only piece of

this aboriginal armor known to be iu existence. It was fastened behind

with two loops of sinew, into wliich wooden buttons were inserted. The

small rods of which it is composed were about three-fourths of an inch

in diameter, painted red.

" The armor, slight as it was, must have been a tolerably good pro-

tection against the bone and stone arrowheads of the natives."*

In the northern portion of this area, except in the Aleutian Islands,

Fig. 4.

SHOWING DETAIL OF WEAVING ROD AND SLAT ARMOR OF THE NORTHWEST COAST.

the rod armor is an oblong band composed of peeled rods of uniform

length and diameter held in series by bauds of weaving (pi. 13).t

Lieut, ^iblack says, in describing this armor, that

—

The threads are sometimes single and sometimes in pairs, and are made to pass

over and under the rods in pairs, but in such manner that the overlappings alter-

nate from one row to the nest. This is shown in detail in fig. 4, where la and

'Dall, W. H., Remains of Later Prehistoric Man in the Caves of the Aleutian

Islands, p. 18, Smithsonian Contrib. to Knowledge, No. 318.

t DESCRIPTION OF PLATE 13.

Eod armor.—Composed of 72 jieeled rods of uniform length and diameter, held in

vertical series by alternate bands of weaving of woolen and sinew cord. The rods

are bunched in the middle of the band. The ends of the rods are neatly hollowed

out, forming cup cavities, and there are 4 equidistant vertical bands of red paint.

This band was probably worn with a skin coat, both specimens having been secured

from the same native. There appears to be no device to prevent the rod band slip-

ping down. Width, 30 inches ; height, 23.V inches. (Cat. No. 168158, U.S.N.M. Taku
Indians;, southeastern Alaska. Collected by Herbert G. Ogdeu.)



640 REPORT OF NATIONAL MUSEUM, 1893.

U represent the part of one cord, and 2a and 26 represent those of another. The
view represents the upper left-hand corner of the weaving and two upper threads,

showing 7 rods in both plan and section. As stated, this method of running the

cords or twine is varied by occasionally running them in pairs. *

Bands of rods of this character are intended to be worn under or

over the skin armor, encircling the body below the armpits, and there

are no shoulder straps to prevent the armor slipping down over the hips.

To the southward the rod band assumes a more effective form. It is

cut out for the arms and has shoulder straps. Just where this form

begins it is not possible to say with exactness, probably witli the

Tinne. The specimens are from the Shastas, Hupas, and Klamaths of

Oregon and California (pis. 14 and 15).

t

The following references may be of interest:

Western Tinnr: '-While on the warpath they also wore a kind of

armor or cuirass consisting of dried sticks of the same kind of wood,

Amelanchier alnifolia, arranged in parallel order and kept together

with babiche lines interlaced in several places.

J

The Chinooks wear "a kind of vest, made of small round sticks of

the size and shape of arrows 12 inches long; they are laid side by side,

and then sewed together and fixed on the body like a waistcoat."§

* The Indians of the Northwest Coast, Niblack, A. P. Report of Smithsonian Inst.,

Part II, 1888, p. 269.

t DESCRIPTIOX OF PLATES 14 AND 15.

FJate 14, rod armor.—Made of 74 strips of wood formed by splitting branches,

woven with native cord of wild hemp. The checkered portion in black is woven
with cord made of human hair. Short rods are worked in below the armpits. All

the rods are split at either end, the finishing cords drawn into the split to secure

the weaving. In addition the armor is bound on the upper and lower edges with

skin sewed with sinew. The shoulder straps are of otter ( ?) fur. The surface of the

armor shows 4 horizontal bauds of red paint. Width, 38 inches; height, 30 inches.

(Cat. No. 2928, U. S. N. M. Shasta Indians, northern California and Oregon. Col-

lected by Lieut. G. T. Emmons, U. S. N.)

Plate 15, fig. 1, rod armor {Klnig-klicyst-e-cue-it-tvnl).—Made of 118 peeled rods,

woven together with native twine, bound with buckskin on upper and lower edges

and armholes. Shoulder straps of leather; 6 horizontal stripes of red cord cross

the front of the coat. "It is tied across the breast from left to right. The red lines

denote the number of enemies slain or captives taken; also the rank of the wearer.

This class of armor was in common use among the Natanos and Keuuueks before the

introduction of firearms, but it is now obsolete, nearly. This is the only complete

suit that Lieut. Ray could obtain." (The Ray Collection, Smithson. Rept., 1886,

1, p. 230.) Width, 41 inches; height, 21 inches. (Cat. No. 126909, U. S. N. M. Huap
Indians, California. Collected by Capt. P. H. Ray, U. S. A.)

Plate 15, fig. 2, rod armor {Tal-hick).—Modern. Made up of 44 oval rods of pin j

wood. The cord is of native hemp and cords made from sisal, the latter probably

derived from ropes. The weaving is diversified by using cords colored red and yel-

low; bound with buckskin painted red; shoulder straps of buckskin; tying straps

at the sides. Width, 38 inches ; height, 21 inches. (Cat. No. 2094, U. S. X. M. Kla-

math Indians, Oregon. Collected by L. S. Dyar.)

tMorice, A. G., the Western D^nes. Proc. Cauad. Inst., Vol. xxv, 1889, p. 140.

^ Ross, Alexander, adventures, etc., on the Oregon and Columbia rivers, Lond.,

1849, p. 89.



Report of National Museum, 1893.— Hongh. Plate 13.





Report of National Museum, 1833—Hough Plate 14.

Shasta Rod Coat.
Cat. No. 3*28, U. S. N. M.
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Among tlie Hupas " there is another kind of armor made of wattles

and twine, woven and bound with buckskin. This is worn in battle

to protect the body; it is tied across the breast from left to right. The
red lines denote the number of enemies slain or captives taken; also

the rank of the wearer. This class of armor was in common use among-

the Natano and Kenuck Indians before the introduction of firearms^

but it is now nearly obsolete."*

The rod coats were put on like a vest and were tied in front. The
rear i^ortion, being- a little longer, protected the back of the neck.

On the western slopes of the Rocky Mountains and on the Great Plains

the natural defensive i)rotection of the great land and sea mammals,
transferred byman to his own body, becomes, in turn, his efticient armor.

The skins of the elk and moose on the northwest coast and the bison

in the interior to the south furnish excellent material for defensive

clothing. These skins are invariably tanned to render them flexible,

and are often coated with glue and sand over certain portions.

Father Morice, in his clear description of the process, says

:

Another sort of armor, indigenous to the Dene nation, was tbe peoesta (wheveiu
one sits). Tliis h^.d the form of a sleeveless tunic falling to the knees, so that ifc

afforded protection to the whole body save the bead—in hard tights the D(^ues invari-

ably sbot kneeling. The armor or cuirass was of moose skin, which, when sewed
according to tbe proper pattern, was soaked in water, then repeatedly rubbed on tbe

sandy sbores of a stream or lake and dried with the sand and small pebbles adhering
thei'eto, after whicb it was thoroughly coated witb a species of very tenacious glue,

the principal ingredient of which was boiled isinglass, obtained from the sturgeon.

Being again, before drying, subjected to a thorough rubbing over sand, it received a
new coating of the aforesaid glue. When this process had been repeated three or four

times, it formed an armor perfectly invulnerable to arrows over the parts which were
thus protected.!

The skin coats were always made in one piece folded over, sewed above
the shoulders, leavingan orifice for the head and with a hole cut out of the

left side for the left arm, the right side of the garment remaining open.

The skin was often doubled, but more freciuently the coat was reinforced

with pieces of thick hide. Sometimes shoulder guards were added.

It will be seen that the leather coats from Sitka are short and follow

the tyi)e of slat armor. This will be noticed in the "swallowtail" for

the protection of the pubic region, or which assumes this shape by the

cutting away of portions of the skirt over the groins (pis. 16 and 17). f
Sometimes a slash was made over the thigh and in front of the thix)at.

* Mason, O. T., The Ray Collection, Rep. Smithsonian Institution, 1886, p. 230.

t Morice, A. G., The Western Dones, Proc. Canad. Inst., Vol. xxv (Oct., 1889), p. 140.

\ DESCKirXIOX OF PLATES 16 AND 17.

Plate 16, Fig 1, skin armor.—Made of two thicknesses of caribou hide, scarfed
rregularly to secure flexibility. Hewed around the border with rawhide. Padded
in the truncated portion with heavy pieces of hide. The garment has been patched
at the edges eaten away by rats. Formerly worn as an undergarment for protection
against daggers, spears, and arrows. Outside was worn a rod band as a further pro-
tection. This specimen is very ancient and primitive, worn before the iutroductioa

H. Mis. 184, pt. 2 41
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The shoulder guards were worked out of the hide at the left arm-

hole or added over one or both shoulders. On the front are one or two

loops of buckskin, probably for the attachment of the bow and quiver

or dagger.

On the right side the armor was usually fringed, and m some cases

a band of lighter skin was sewed along the same side. This baud was

often decorated.

To the southward the coat seems to become longer and simpler in

outline (pis. 18, 19).
*

offire arms. Width; 21 inches ; l&ngth, 28 inches. (Cat. No. 130587, U.S.N.M". Tlingit

Indians, Alaska. Lent by Max B. Richardson.

)

Fig 2, skin armo?-.—Made of tanned hide; two thiclcnesses; sewed along the upper

edge. The "swallowtail" portion is reinforced with two extra thicknesses, making

four in all. The coat is very heavy. The .sewing is done with sinew. Width, 25

inches; height, 33 inches. (Cat. No. 60239, U.S.N.M. Tlingit Indians, Alaska. Col-

lected by .T. J. McLean.)

Plate 17, skin armor.—Made of one piece of heavy elk skin apparently smoke-

tanned, lined inside with another piece sewed around the lower portion. Ample

cuts for arm holes. Over the left shoulder is fastened an epaiiliere, made of a heavy

piece of folded hide. For convenience in putting on or off the armor, the baud over

the right shoulder is buttoned over a wooden toggle. Fastened with thongs on the

right side. Two loops in front are probably for the bow. Width, 20|^ inches ; height,

29 inches. (Cat. No. 60240, U.S.N.M. Tlingit Indians, Alaska. Collected by J. J.

McLean.)
* DESCRIPTION OF PLATES 18 AND 19.

Plate IS, Fig. 1, skin armor.—Front view. Made of very heavy hide, with cor-

rugated appearance, single thickness. A strip of lighter leather, cut from a

painted garment, has been sewed to the left side. A double shoulder protector has

been sewed to the left side of the neck opening, and the skin has been cut and

enlarged by gussets to protect the right shoulder. A slit cut in the skirt of the coat

admits of free movemeut of the knee. The fringe is wrapped with strips of grass,

tied, by thongs, on the left side.

Fig. 2, skin armor.—Rear view of armor. Curiously, this armor must have been

worn by a left-handed man, as it is put on in the reverse of the other coats described.

Width, 30 inches ; height, 37A inches. (Cat. No. 130588, U.S.N.M. Alaska. Lent by

Max B. Richardson.)

Plate 10, Fig. 1, skin armor.—Made of tanned caribou skin folded in the usual way
ami reinforced. Fringed on the right side. The coat is longer than those worn to the

North. The leather has apparently been stiffened with glue. The feature of this

coat is that two very heavy pieces of hide go over the shoulders and form a slit in

front of the neck. The buckskin loops in front are for the attachment of the quiver.

Width, 32 inches; height, 37 inches. (Cat. No. 46464, U.S.N.M. Chilcat Indians,

Alaska. Collected by Dr. T. H. Bean.)

Fig. 2, skin armor.—Made of thick tanned elk or moose skin folded twice into

oblong form like a sheet of note paper. Sewed over the shoulders and strengthened

inside by hinge pieces. Open along right side the edges cut into coarse fringe. A
short slit down left side below the shoulder leaves a passage for the left arm.

About midway near the right side is fastened a wooden toggle, by which, probably,

was suspended the dagger. The front of the coat is discolored and dented as though
an attempt had been made to render the leather more dense by hammering. The
leather has perhaps also been treated with glue, as described by Father Morice among
the Tinnd. Inside the armor at the back is a finely drnwn and painted totem in a

circle lOi inches in diameter. Width, 26 inches ; height, 36 inches. (Cat. No. 168159,

U.S.N.M. Taku Indians, Southeastern Alaska. Collected by Herbert G. Ogden.)
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Alaskan Skin Armor with Shoulder Guards.

Cat. No (50-240, U. S. N. JI.
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The long- coat culminates among the Hupas and Klamaths, although
some Alaskan tribes Nvore long- coats identical with the ceremonial
coats (pi. 20).*

Two modern armors from Sitka, in form of a waistcoat, are curious.
Both open in front and are fastened by lappets and brass buttons of
English manutacture. One is plated over the entire front and a por-
tion of the back with Chinese coins, like the penny armor of Europe;
the other is plain. The derivation of these coins is not known, but the
collector supposes the work to be that of Chukchis. These are cur-
rent Chinese coins like those brought to this country by the Chinese
to be used in gambling. There are a few Japanese coins on this coat.
The armor was collected in 1870 (pi. 21). f

Decoration of the war armor was infrequent. The fringe has been
mentioned. Applied bands of quill work on leather fringe have been
observed. The slat armor often bore totemic devices, and the rod
armor was diversified by bands of weaving of different colored cords
or by painted bands. In the interior of two coats from southern
Alaska (Takus and Tlingits) are elaborate colored totemic paintings.
Since the painting is not seen, it can not be for ornament. Perhaps it
is a fetichistic protection.

Two very heavy, long, wide skin coats from the Northwest Coast in

* DESCRIPTIOX OF PLATE 20.

Skin armor (Cue it «'«Z).-Ma(le of a large elk skia, tauned, folded on itself. The
outer portion falls as a skirt to the ankles, while the inner portion reaches only to
the knees, and the hard neck portion of the hide comes in iront and acts as a plastron
to protect the belly and thighs. Joined over the shoulders by leather straps worked
through a series of slashes. Zigzag cut for the left arm. Fringed at the side and
tying thongs on the right. The front and back decorated with cusps, dots, circles
and lines m red and blue paint. It is worn so as to covei^the left side, with the
left arm through the slit, the head through the opening. The suit has been worn
by several generations and in some of the modern battles with the whites iu which
the bullet marks were received. There are also arrow cuts which were received in
battle. The cusps and triangular figures are intended to denote the number of ene-
mies slain and captives taken. (See "The Ray Collection," Report of the Smith
soman Instituti.m, 1886, 1, p. 205.) Width, 26 inches; height, 47 inches (Cat. No.
126908, U.S.N.M. Hupa Indians, California. Collected by Capt. P. H. Ray, U. S. A.)

t DESCRIPTIOX OF PLATE 21.

Fig. 1, Skin armor.-Miide of tiiree layers of tanned hide, hardened. Two layers
are formed by folding and the third is inserted between them. In general shape it
18 that of a waistcoat, with collar sewed on with thongs, but not formed of pieces
ike the similar armor. Fastened in front with 4 lappets and sailors' buttons of
brass. On the right side is a loop of buckskin, probably for the dag-er. Heic^ht
23 inches. (Cat. No. 18927, U.S.N.M. Sitka, Alaska. Collected by James G. Swan )Fig. 2, skin armor.-Made of thick tanned hide iu imitation of an old-fashioned
waistcoat, the resemblance being exact in particulars of cut and sewin- Plated
over the front and shoulder of the back with Chinese coins sewed on with sinew
cord. Four lappets for fVistening in front with brass buttons of English manufac-
ture. Dr. Hoff believes this coat to be the work of Chukchis. Height ''Si inches
(Cat. No. 9284, U.S.N.M. Sitka, Alaska. Collected by Dr. A. H. Hoff U s"a )
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the national collection are of problematic purpose. They were sent m
as armor by the collector, and from the thickness, weight, and other

points are evidently defensive. There is, however, no armhole on the

left side nor projection for the shoulder. In one suit the neck opening

is large and is surrounded with a

leather-covered collar made of short

Avooden slats, slightly interlocking,

held together with a cord twining.

In the other suit the collar is of

hide (pi. 22).*

If these objects are defensive they

could scarcely be used by a man on

all fours for stalking, as they are

too wide and long, and the arms

would be completely hampered.

They would be most useful as armor

for some animal. While one tribe-at

least (the Shoshones of the Upper

Missouri) is known to have protected

their horses with armor,! the North-

west Coast tribes did not have

horses. A further suggestion is

that they were ceremonial.

These objects are noticed here

with the view of ascertaining their

functi<jn.

Padded armor, which was used

in Mexico and Central America, is

the remaining type. No specimens

of Mexican padded armor are extant.

In some of the sculptures quilted

armor is perhaps represented by a

groundwork of small squares. A
search ofthe codices and an examina-

tion of the sculptures will doubtless throw much light upon this subject.

* DESCRIPTION OF TLATK 22.

Fig 1, xkin rohe.-0{ hide, ronglily curried in tanning. The collar is a sliglit cut

on the left side wliicli does not penetrate the inner fold. A painted, fringed band

has been neatly sewn to the right side. On the inside is an elaborate totenuc paint-

ing. Length, 52 inches; width, 36 inches. Northwest coast.

Fig -2, .sAin robe.—Made of a large tanned elk, or caribou, hide, doubled, the short

fold being inside. A collar composed of short interlocking slats of wood, woven

together with cord in the manner of the slat armor and covered with leather, is

sewed to the neck. Fringed at the sides. Four bands of friuged buckskin decorated

with colored grass are sewed on one side. Length, .54 inches; width, 32 inches.

(Cat. No. 74440, U.S.N.M. Alaska. Collected by J. J. McLean.)

t See page 646.

Fig. 5.

ANCIENT KOREAN COTTON ARMOR.

Cat. No. 12»3tt. U.S.M.M. Korea. Deposited by

Dr. G. Brown Goode.
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HuPA Elk-skin Armor.

Cat. No. 1369()S, U. S. X, M.
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Padded armor has beeu of widespread adoption. In Mongolian

conntries it survived to a recent date. Tlie Korean armor (fig. 5*)

will give an idea of this type.

Prescott says, in reference to the Peruvian armor:

Men's bodies were protected by casques made either of wood or the slcins of wild

animals, and sometimes richly decorated with metal and with precious stones sur-

mounted by the brilliant plumage of the tropical birds. * * * Men's defensive

armor consisted of a shield, or buckler, and a close tunic of quilted cotton, in the

same manuer as with the Mexicans.!

Probably not very different from the cuirass of hide of the northern

tribes.

Hansard tells us the Spaniards invented felt covering for their horses

as a protection against Floridan arrows. | He also states that

—

The Spaniards, who fight on horseback with the Indians of those provinces, carry

a doublet well lineil with cotton wool. ^

It may be surmised that the Simniards introduced this style of

armor both into Mexico and Peru.

Dr. Brinton, in his "American Kace," says ofthe Tarascos ofMichoacan

:

Nowhere else do we find such complete defensive armor. It consisted of helmet,

body pieces, and greaves for the legs and arms, all of wood, covered neatly with

copper or gold plates, so well done that the jiieces looked as if they were of solid

metal.

The following excerpts, arranged geographically, describing armor

from other tribes not represented by extant specimens, are introduced

here to show the range of armor in America.

The Nass Indians of the Tsimsbiau stock follow the other stocks on

the Nortliwest Coast in that

—

Their war garments were formed of 2, 3, or more folds of the strongest hides of

the land animals they were able to procure. In the center was a hole sufiicient to

admit the head and left arm to pass through, the mode of wearing them being over

the right shoulder and under the left arm. The left side of the garment is sewed
up, but the right side remains open ; the body is, however, tolerably well protected,

* This consists of a coat, helmet, and wide belt made up of many thicknesses of

coarse cotton cloth covered with yellow stuft'. The coat is made up of two wide

flaps connected by a band which passes over the left shoulder. These flajjs are cut

out to fit the neck, and are tied at either side. A plastron of cloth is hung over the

chest. The surface of portions of the coat is printed with Sanscrit dharani, or

prayers for victory. A belt resembling those worn by Korean women at the present

time, but much thicker, is tied around the waist. The helmet is padded, and is

stili'ened by four perpendicular bands of iron riveted through the cloth and termi-

nating in a brass ball at the apex. Visor, small; wide and heavy d^paules, one at

either side at the back. The helmet has also Sanscrit dharani written upon it.

Length ol coat, 34 inches; width, 30 inches; length of belt, 54 inches; width, 11

inches; height of helmet, 12 inches. (Cat. No. 128344 U. S. N. M. Korea. Deposited

by Dr. G. Brown Goode )

t Prescott, Conquest of Peru, 1, i>. 67.

t Hansard, History of Archery, p. 23.

§Benzoui, History of the New World, HakUiyt Soc, p. 8.
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and both arms are left at liberty for action. As a farther security, on the part which

covers the breast they sometimes fix on the inside thin laths of wood.*

On Vancouver Island the Nootkas make use of—

A thick tanned leather mantle, doubled, and appears to be the skin of an elk or

buffalo. This is so contrived as to cover the breast quite up to the throat, part of it

falling down to the heels. This garment is sometimes very curiously painted, and

is not only strong enough to resist, but, as we understand from them, spears could

not penetrate it. So it may be considered their complete defensive armor, t

The Cliiuooks of the Oohimbia River use skin and rod armor. Eoss

says, in reference to the former, their war garments are of two kinds;

one is termed denial, of elk skin, dressed and worked to the thickness

of nearly half an inch, and arrow proof. The denial nearly covers the

whole body, with an opening" left on the right side to allow the arm free

action in combat. (Ross, Alex., Advent., etc., on the Oregon or Colum-

bia River. Lond., 1849, i3. 89.)

Franchere says of the Columbian River tribes:

For defensive armor they wear a cassock or tunic of elk skin, double, descending

to the ankles, with holes for the arms. It is impenetrable for their arrows, which
can not pierce two thicknesses of leather; and as their heads are also covered with

a sort of helmet, the neck is almost the only part in which they can be wounded.

They have another kind of corselet made like the corsets of our ladies, of splinters

of hard wood interlaced with nettle twine. The warriors who wear this curious

dress do not use the tunic of elk skin. He is consequently less protected, but a good

deal more free, the said tunic being very heavy and very stiff.

t

Passing eastward, Lewis and Clarke, when speaking of the Shoshoni

of the Rocky Mountains, at the head of the Missouri River, remark

:

They have a kind of armor, something like a coat of mail, which is formed by a

great many folds of dressed antelope skins, united by means of a mixture of glue

and sand. With this they cover their own bodies and those of their horses, and find

it imjiervious to the arrow.

§

Mr. Dorsey informs me that there is reason to believe that the Pawni
formerly employed a kind of hide cuirass and a defensive helmet, and

as Da Pratz states that the Padoucas (Comanches) "cover their horses

with dressed leather (probably bison hide), hanging down quite round,

which secures them from darts," it is perhaps permissible to infer that

their riders were protected in the same way.

In that wonderful origin-epic of the Navajoes the Indian singer chants

to Dr. Matthews of " suits of armor made of several layers of buckskin.

The warriors in those days wore such armor, but they wear it no

longer."
||

"* Vancouver, Voyage, Vol. ii., p. 339.

t Cook's Voy., Vol. ii., p. 246.

t Franchere, Gabriel, Narrative of a Voyage to the Northwest Coast of America.

New York, 18.54, p. 253.

^ Lewis and Clarke, Allen ed.. Vol. i, 425, 1814.

II
Matthews, Washington, The Mountain Chant. Annual Report of the Bureau of

Ethnology, 1883-'84, p. 73.
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Among the Pueblo tribes "they also wore cuirasses of elk or bison

skin, or of padded cotton and yucca, and carried round shields of

basketry of heavily and closely netted cotton, or of thick rawhide,

symbolically painted." *

Coming- to the great civilizations of ancient Mexico, Bancroft says of

the Xahua Iiidians of Mexico

:

The chimalli, or Mexican shield, was made of various materials and of divers

forms, sometimes rounded and sometimes oval; sometimes rounded on the lower side.

It was commonly constructed of flexible bamboo canes bound firmly together and

covered with hide. The face of the shield was ornamented according to the rank

and taste of the wearer; that of a noble was generally covered with thin plates of

gold, with a heavy boss in the center. In Tabasco and along the coast tortoise shells

inlaid with gold, silver, or copper were commonly used as shields. Reeds, grass, hides,

or 'nequen cloth, coated with India rubber, served to protect an Aztec common soldier.

Some shields were of an ordinary size; others were intended to cover the entire body,

and were c*istrncted so that when not in use they could be folded up and carried

under the arm. The body armor of the nobles and higher grades of warriors con-

sisted of a breastplate made of quilted cotton, one or two fingers in thickness, called

"ichcahuipilli." Over this was a thick cotton coat which covered part of the arms

and thighs, made in one piece, fastened behind and decorated with feathers of the

color of the company's uniform. The cotton armor was completely arrow proof.

Arm and leg guards made of wood, covered with leather or gold plates and trimmed

with feathers, and of the same material, shaped and painted to represent the head of

a tiger, serpent, or monster with mouth open and teeth bared, complete the

defensive armor.

t

Again, in treating of theToltecs, Yeytia relates:

The body armor worn by the principal warriors was made of double cloth padded

with cotton. It difl^ered from that of the Aztecs, reaching down the ankles, and was

worn over a thin white tunic. The private soldier painted the upper part of the

body to represent armor, but from the waist to the thighs they wore short drawers,

and over them fastened around the waist a kind of kilt that reached to the knee,

and availed them somewhat for defense. Across the body was a sash made of

feathers that passed from the right shoulder to the left side of the waist, t

Cotton-padded armor seems to have been the principal type used in

Mexico. Among the Mayas of Mexico

—

In addition to shields the Mayas had for defensive armor garments of thickly-

quilted cotton, called escawpiles, which covered the body down to the lower part of

the thigh, and wei-e considered impervious to arrows.^

There are a few references among the Isthmian tribes of the use of

armor where the skin and rod types persist. Gabb says that the Bri

Bris and Tiribis, Costa Rica, use " an iron-headed lance with shaft

barely 4 feet long. Round shields were carried on the arm, made of

the thickest part of the hide of the tapir."
||

* Extract from article "Pueblos," by F.H. Gushing, to be published in Johnson's

Cyclop;edia.

+ Bancroft, H. H., Native Races of the Pacific States, Vol. ii., p. 407.

t Veytia, Hist. Ant. Mej., Tom. i, pp. 289-90.

$ Bancroft, op., cit., i, p. 655.

II
Gabb, A. M., Indians of Costa Rica, p. 516, Proc. Am. Philos. Soc., Aug. 20, 1875.
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The Mosquito Indians of Honduras also employed armor. Bancroft

says:

Armor is made of plaited reeds covered with tiger skins aud ornameuted with

feathers; besides this they employ a breastplate of twisted cotton.*

Entering- tbe continent of South America we find that

—

The Abipoues are unacquainted with shields and targets, but they cover greatest

part of their bodies with a sort of defense made of an undressed anta's hide, a tiger

skin being sewed either in the in or outside; it is open in the middle, that the head

may come through, and extended on each side iis far as the elbows and middle; it is

impenetrable to common arrows, but not to spears and bullets.

t

In the vast continent of South America there are only scattering

references to the use of armor. In the southern extremity, where the

phase of life assumes a resemblance to that of our North American

tribes, we find well-known forms of armor. The cavalry of the Arau-

canians is "armed with swords and lances; formerly used bows and

slings. The soldiers are not clothed in uniform, according to the

European custom, but all wear beneath their usual dress cuirasses of

leather, hardened by a i)eculiar mode of dressing; their shields and

helmets are also made of the same material."!

The Patagonians also wear a helmet with coat of mail, made of sev-

eral folds of hide, and have a shield of bull's hide for use on foot.§

Their weapons are bows, lances, bolas, and clubs.

3. EASTERN AREA.

There is sufficient historical evidence that the defensive weapons of

the east coast were similar to those of the west coast. The lakes and

rivers with short portages rendered communication easy across this

vast distance, and points out a great line of migration both of peoples

and inventions. This is shown by the following reference:

Some sixty or seventy years ago a party of Iroquois, having crossed the Rocky

Mountains, reached L. Tathaiu two wooden canoes, which at once excited the covet-

ousness of a band of Carriers, who killed the strangers for the sake of their canoes.

These having been brought here (Stuart's Lake) served as models for the building of

the first home-made "dugouts."
|I

On the Atlantic slope there is abundant evidence to show that the

Iroquois used body armor. Cartier (Hakluyt Voy.,Vol. in, London,

1810), speaking of the Toudamani (Iroquois, probably Onondaga and

Seneca) says:

Also they showed us the manner and making of their armor; they are made of

cordes and wood, finely and cunningly wrought together.

* Bancroft, op. cit., i, p. 723.

tWaitz. Anthropologic, Vol. ii, p. 361.

^Thompson, G. A. Alcedo's Geogr. and Hist. Diet, of America. Lond., 1812, Vol.

I, p. 407.

§ Falkuer. Description of Patagonia, p. 129.

IIMorice, A. G. Proc. Canadian Inst., Oct., 1889, p. 131. The Carriers previously

had birch-bark canoes.
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Lafitau, whose famous work "Moeurs des Sauvages Ameriquains,"

was published in 1724, gives a more detailed account of the defensive

armor of the tribes of the northeastern part of the present United States

and of Canada, probably referring chiefly to the Iroquois and Huron,

with whom he was most faujiliar. He says (Vol. ii, p. 107)

:

Their cuirasses were a tissue of wood, or of small sticks of reed cut of proportionate

lengths, strongly pressed against each other, woven and enlaced very neatly with

small cords made of deer skin. They had cuissards and brassards (defensive cover-

ings for the thighs and arms) of the same material. These cuirasses were proof

against arrows armed with bone or stone, but not against those mounted with iron.

Charlevoix says of the Iroquois

:

Most had no defensive weapon, but when they attacked any intrenchmeut, they

covered their wh(de body with small, light boards. Some have a sort of cuirass or

breastplate of small, pliable rings, very neatly worked. They had even formerly a

kind of mail for the arms and thighs, made of the same materials. But as this kind

of armor was found not to be proof against firearms, they have renounced them

without putting anything in their place.*

Sagard says that the Hurons (Iroquois) had armor made of wood.t

Champlain also describes the Iroquois' armor as made of wood and

thread.l A plate in the same volume shows a warrior in armor. Wooden
breastplates were worn.§ Copper breastplates have been found, like

the gold breastplates of Peru.|| One has been described as a plate of

rich copper, in length a foot, in width half a foot, for a breastplate. 1]

Lucian Carr thinks these breastplates were for ornament, like those

found in the Ohio mounds. The size of the New England breastplates,

however, would render them a tolerable protection if used as a i^lastron-

The only reference to eastern skin armor is of the Mohawks, who
" wear sea horse skins and barks of trees made by their art as impene-

trable, it is thought, as steel, wearing a headpiece of the same."**

In reference to the Virginia Indians, Hariot says:

They are a people clothed with loose mantles made of Deere skms, and aprons of

the same rounde about their middles; all e^se naked; of such a dift'erence of statures

only as wee in England; having no edge tooles or weapons of yron or Steele to ofteud

us withall, neither know they how to make any: those weapos that they have are

onlie bowes made of Witch hazle, and arrowes of reeds; flat edged truncheons also

of wood about a yard long, neither have they any thing to defend themselves but

targets made of barcks; and some armours made of stickes wickered together with

thread, ft

* Charlevoix, P. F. X. de. Vol. i, 338. Loud., 1761.

t Voyage des Hurons, i, p. 144.

t Champlain, i, p. 201. Paris, 1830.

$ Hakluyt's Voyages, iii, p. 305.

II Breastplate of Gold. Peru. J. Anthrop. Inst., Vol. xviii. No. 3. Feb., 1889.

H Archer account, Griswold's Voyages, p. 75 in Vol. vni, 35 Mass, Historical Col-

lection.

** New England Prospect, p. 65.

ttA brief and true report of the new-found land of Virginia, Thomas Hariot, 1585,

De Bry, p. 24.
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I have not met with accounts of armor among the southern tribes, as

the Muskoki group and others, but should hesitate to conclude that the

idea of a defense for the body against arrows and spears, other than

the shields, had not occurred to these progressive tribes.

As a rule, the helmet is the most striking and prominent portion of

body armor.

War bonnets and various head coverings of the American aborigines,

in many cases, may be classed with helmets. The function of the hel-

met, after protection, is to adorn the head, but an almost constant fea-

ture is that of inspiring fear by grotesque or horrid construction. Thus

the helmet is connected with the mask.

There is a large series of Northwest Coast helmets in the National

Museum. (See pi. 0.) They are always of wood, fitting the head,

carved above to represent animals, grotesque faces, etc., always painted

and sometimes carved with a rim like a hat. There is in the collection

one helmet of wood covered with leather. Another fine helmet (Cat. No.

168157) from the Taku Indiaus of southeru Alaska is carved from solid

wood in form of the Japanese type, called Kabuto or pot helmet. The

front is finely worked out into the form of a grotesque face, with deep

furrows across the nose, cheeks, and forehead, like New Zealand tattoo-

ing, and painted green, red, and black. The ears at the side of the mask

are accurately executed. The mask projects above the crown of the

helmet and the upper ridge is studded with wooden pegs, which once

held a fringe of sea-lion whiskers or bristles. Pegs are also seen on the

chin and lips. The rear and rim of the helmet bear a totemic-painted

carving in low relief.

Through the inner edge of the rim of the helmet four slanting holes

have been bored. These were probably for the passage of thongs

which held a mask-visor before the face.

Visors were worn, carved to represent a face, or bowed visors ingen-

iously made by cutting deep scarfs in the wood, allowing it to bend-

On the interior of this style of visor was a projecting grommet which

was taken between the teeth, holding the visor in place. Other mask-

like visors were suspended from the helmet with cords and a couvre de

nuqne was often attached to the back.

The only other survival of helmets in North America is among the

Pueblo Indians, where they appear in ceremonies, in the form of mask

helmets.

A few historical notices have been given of the helmets used by the

eastern Indians.

A summary of the main conclusions which may be drawn from the

foregoing paper will show

:

(1) That a majority of the American tribes had advanced to the stage

where they made use of body armor—that is, were sedentary tribes.

(2) This also implies differentiation of weapons rendering armor

necessary, or the migration of the invention, or independent inventioiu
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The coat of thick skin which has appeared at all times and places-

may have arisen independently, following the prime idea of the con-

comitance of weai)on and autiweapon, but

—

(3) Plate armor in America is a clear case of the migration of inven-

tion, its congeners having been traced from Japan northeastward

through the Ainos, Giliaks, and Chukchis, across Bering Strait by the

intervening islands to the western Eskimo. Here the armor spread

southward from the narrowest part of the strait, passing into the slat

armor of the Northwest Coast, which is possibly a development of the

plate idea. The plate armor also may have spread to the eastern coast

of l!^orth America. Hence it appears to be conclusive that plate armor

in America had Asiatic origin. The date of this introduction is not

considered.
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A more accurate, if not a better, title for this article would perhaps

be " Some weapons of birds, " for the weapons to be considered are

mainly such as are very evidently designed for ofteiisive i:>urposes, and
a peaceably disposed bird might very well disi^ense with.

This paj)er does not treat of the beaks, claws, and ordinary spurs of

birds, not only because they are pretty well known, but because peculiar

modifications of bills and claws usually have more to do with preserv-

ing than destroying life, being related to some peculiarity of food or

feeding.

The toothed beak of the falcon has, of course, a double purpose: to

preserve the life of the falcon by destroying that of its prey, aiid the

same is true of the spear-like bill of the heron, but the curious, crossed

mandibles of the crossbill, the bent beak of the crook-billed jdover, and
the open bill of Anastomiis all have to do with the mere procuring of

food. Neither will we say anything of the ostrich, cassowary, and other

big birds which strike with their feet, for although the feet are formi-

dable Aveapons, they are designed rather for running than for fighting,

except in the case of the cassowary, whose long, straight, sharp inner

toe can inflict a serious wound. Leaving out all these birds, we are

practically restricted to such as carry their weapons on their wings, and
not only fight " tooth and claw," but buffet an adversary abont the head,

and have their spurs where they seem best adapted to do mischief.

Rather strangely, it does not appear that birds with wing spurs are any
more combative than those without, for, while the jacanas are said to

fight well, Hudson, who studied them long and carefully, describes them
as noisy birds, more given to scolding than to actual fighting.* Neither
are the spur-winged plovers, which are also querulous and vociferous,

said tobe particularly pugnacious, although Gould says that io^iraweZto
personatus uses its wing spur with good effect to repulse the attacks of

birds of prey.t By no means all birds which fight with their wings
have spurs upon them. The swan has none, audyet beis a famous fighter,

and can deliver a tremendous blow, although the force and effect of a
stroke of his pinions have undoubtedly been much exaggerated.

* Hudson, W. H., The Naturalist in La PLita.

i Birds of Australia, II, p. 221.
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The common pigeon is anotlier bird which nses its wings with good

efi'ect, and althongh the dove is lield np as the type of gentleness, there

are few birds of more quarrelsome disposition, and more given to pick-

ing upon their weaker neighbors. The company manners of thepigeon

are unobjectionable, and the members of a flock will tly irnd feed abroad

in harmony, but, once within the shelter of their own loft, woe betide

the bird which dares put foot on his neighbor's territory, for he will be

set uj)on and cuffed without mercy.

The pigeon, too, is a skilled boxer, feinting and guarding with one

wing and striking with the other, the blow being delivered by the wing

farthest from his opponent, the intention being that the wrist, which

is the most effective part of the wing for striking a blow, shall strike

the adversary about the head. While this mode of combat is not

peculiar to pigeons, it is eminently characteristic of the group, so that

they may be called pugnacious in the strictest sense of the term; the

Latin verb j>«y/ho meaning sjiecially to tight with blows of the fist, or,

as we say, to come to fisticuffs.

Pigeons, according to our ideas, do not fight quite fairly, and if they

have no positive spur upon their wings, they certainly come very near

it. If one will carefully part the feathers on the outer edge of a

pigeon's wing near the bend, commonly called shoulder, but really the

wrist, he will find a small bare spot and a blunt, well-marked promi-

nence, often covered with integument so thick and hard that it can

almost be called horn. In some wild pigeons this tubercle or boss is

well developed, especially in the curious Samoan DidunciiJns, while at

least one extinct species was provided with a sort of natural slung-

shot that must have added not a little to the effectiveness of a blow.

This bird was the fat and flightless Solitaire, of Rodriguez, a near

relative of the dodo, and, like it, a great, ungainly, aberrant member
of the pigeon family, taller than a turkey.

All that we know about the Solitaire has been gathered from the

journal of Francois Leguat, who tells us that, while the birds were

nesting, they would not sufl'er any other bird of the same species to

approach within 200 yards of the jilace. He writes

—

But what is singular the male will uever drive away the females, only when he

perceives one he makes a noise with his wings to call the female, and she drives the

unwelcome stranger away, not leaving it till it is without her bounds. The female

does the same to the males and he drives them away. The combats between them
on this occasion last sometimrs pretty long, because the stranger only turns about

and does not tly directly from the nest.

Leguat says, furthermore, that ''the bone of their wing grows greater

toward the extremity and forms a little round mass under the feathers

as big as a musket ball. That and its beak are the chief defense of

this bird."

"As big as a musket ball " very aptly describes the swollen bone at the

base of the metacarpus (fig. 1), and this, swung by the short, stout little
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wing, must have beeu capable of hitting a pretty liard blow, even if, as

is probable, it was surrounded by thick, callous skin. The outer end

of the forearm (radius) is also rough and swollen, and it looks very

much as if this enlargement of the bone had originally been brought

about by the solitaire's combative habits, the wrist joint having beeu

banged and bruised until that diseased outgrowth known as exostosis

Fig. 1.

PART OK WIN(J OF SOLITAIKE, PEZOPUAPS SOI.lTAKllS.

Showing outgrowth of bone on radius auil iiietacarims (natural size).

C.it. .No. IMliSl, U. S. N. .M.

took place, and tinally became a constant character of the bird. Dr.

Weismann might object to this, but to a Xeo-Lamarckian the thing

seems quite i)lausible.

The true game birds, fowls and pheasants, which have spurs on their

legs, have none on their wings, although, as everyone knows who has

seen a quarrel in the barnyard, they use their wings in fighting. Some
of their Australian cousins, however, the mound-builders, or megapodes,

which have no leg S])urs, have blunt tubercles on their wings, very much
like those found among pigeons.

Although the swan, as we have seen, has no wing spurs and trusts

to the sheer force of its wing stroke, some of its near relatives, the

Fig. 2.

OUTEK POKTIliN OK WIN(J OK SPUR-WINGED GOOSE, PLECTItOI'TEKt'S OAMBENSIS.

KedlK't'll.

African Spur-winged Geese {Plccfropteri), have a very peculiarly armed

pinion. The peculiarity lies in the fact that while in most spur-winged

birds the spur does not occur n\)on the wrist itself, but upon the meta-

carpus, or next row of bones, in the Spur-winged (loose (fig. 2) that

one of the wrist bones known as the radiale projects quite beyond the

other bones and is capped with a sharp spur.

The majority of spur-winged birds are plovers, nearly related to the

common Lapwing, Vanellus cristatKs, and ])laced by different system-

atists in various genera and subgenera named from tlieir spurs or the

H. :\lis. 184, ])t. 2 42
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face wattles which occur xu some si>ecies, Hojdopterus, Belonoptems,

Lohi vanel Ins, and Sarciopliorus. A curious fact about the wattled species

is that there is a direct relation between the size of the wattles and

the size of the spurs (fig. 3); when the spur is long the wattles are

large, and when the spur is short the wattles are small. There is also

in those species where the spur is small-an increase in its size during the

breeding season, so that it then becomes fully available as a weapon.*

There are no wattled lapwings in the l!Tew World, and only one

species straggles northward beyond the latitude of the Himalayas.

Africa, south of the Sahara claims half a dozen species, while seven

Fig. 3.

WATTLED PLOVER, LOBIVANELLUS ALBICEPS.

Rediicefl.

more are found between southern Asia and New Zealand. Spur-winged

plovers without wattles occur in South America, Africa, and parts of

Asia, but none come from Australia. A small and quarrelsome species

[HopJopterus.spinosus) belonging to this latter group is very abundant

in northeastern Africa, and its restless habits—for night and day it is

continually on the move—are explained by the Arab tradition that on

account of former laziness it was condemned to live in a state of

perpetual unrest.

The largest and finest of the South American spurred plovers is

BelonopieruH chiJensis (fig. 4), a species ranging southwards to Patago-

nia, and armed with a. long, vicious-looking spur just at the base of the

metatarsus. I was about to say "thumb," but it seems quite probable

* Jordan, Birds of India, iii, 648.
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METACARPUS OF SPUR-WINGED PLOVER,
BELONOPTERUS CHILENSIS.

Cat. No. IS.Wti, U. .?. N. M.

that birds long ago lost tlieir thumbs, and that the middle finger lias

come to do duty in its place. However, this digit has been termed thumb

for a long time, and since it is one by analogy, we will still call it so.

There is a curious instance among the gigantic extinct group of rep-

tiles, well named Dinosaurs,* where the thumb itselfhas become changed

in function, and instead of aiding the

other digits to lay hold of things, has

become transformed iuto a long, sharp

sjjike. This occurs in the Iguanodons

(fig. 5), and among them the species

particularly noticeable is I(juano<Jon

heruissartensis, one of nearly two score

that were haj)pily swept iuto a con-

venient Jurassic gully and there re-

mained for long ages, until brought to

light by the picks of the coal miners of

Bernissart. That in this case the spike did duty as a weapon is a little

uncertain, and it may have served no more harmful purpose than that

of ripping oft" the husk of some fruit or vegetable which formed part of

the food of these great herbivorous reptiles.

When these pointed thumb-spikes were first found, they were not

associated with the fore limbs, and so in restoring

the Iguanodon he was figured with the spike on

the end of his nose, something like a rhinoceros.

The late Dr. W. K. Parker, in a memoir on

the morphology of the duck and auk tribes,

rather hints that the thumb of Iguanodon and

the spur of Chauna chavaria are, morphologically,

not so far apart, t

Another group of spur-winged birds is the

Jacamdfv, a family of small birds related to the

rails, having such long slender toes that they

run as easily over lily pads and tloating vegeta-

tion as other birds do over drv land. These little

birds, which are found in th6 warmer parts of

America, Africa, southern Asia, and Australia,

like the spur-winged plovers, have a spur on the

metacarpus, although it is not so large as in those

l)irds. As in the spur-winged i^lovers we find

si^urs associated with wattles for the African and
Asiatic species which have no wattles, have only

while the American species which have wattles

FOREARM OF IGUANODON.
IGUANODON KERNISSARTEN-

SIS.

Rediiced.

rudimentary spurs

have well-developed spurs

* Dollo, Note 8ur les Diuosaurieiis de Bernissart.

Beige., 1882-1884, 1. 1, PI. ix, t. ii, PI. viii.

t The ^Morphology of the Duck aud Auk Tribes.

Roj-al Irish Academy. No. vi, pp., 55, 95.

Bull. Mils. Rov. d'Hi.st. Nat.

Cnnuiiigham Memoirs of the
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Till' Jacuiiii, like the Iloactziu and Mouud Builder, acquires its full

activities at an early date, and Hudson says

:

While I was looking- rlosely at one of the eggs lying in the iialni of my hand, all

at once the cracked shell parted, and at the same moment the yonng bird leaped

from my hand and fell into the water wliere it swam rapidlj' to a small mound and
escaping from the water, concealed itself in the grass, lying close and perfectly

motionless like a yonug jilover.

lam quite sure that the young bird's sudden escape from the shell was the result

of a A'iolent effort to free itself, inspired by the loud persistent screaming of the

parent birds Avhich it heard while in the shell.

In the jacanas belonging to the genus Metopidius the spur is much
reduced in size, but the bone of the wing itself is so modified as to

become available as a weapon,

being flattened and widened so

as to be a scimeter on a small

scale (fig. 6). The apparent draw-

back to this weapon lies in the

fact that, like a two-edged sword,

it must cut both ways, and unless

the skin immediately over it is

particularly dull and insensible

rig*5- Metopidius can not strike an
FOREARM OF AFRICAN TACANA, METOpmius jidvcrsary Avithout feeling theAh RIC ANUS. *' C3

Katinalsize. ctiectS Of the blOW hiuiSClf.

CM. N„. 18785, 1, s. N. M. Whether or not this tends to pro-

mote peacefulness we do not

know, but from what we know of bipeds, who claim to be higher in

the scale of life, it may be presumed that Metopidius does not mind
being hurt himself provided the "other fellow" is hurt still more.

Largest and most formidable of all spur-winged birds are the Screamers

{Anhimida;), three species of birds related to the ducks, although they

do not look it, and restricted to South America.*

These birds have two si)urs, instead of one, upon the outer part of the

wnig (fig. 7), the outermost a short affair, the inner an ugly three-sided,

stiletto-like blade, about an inch and a quarter long and almost as sharp

as a needle. In fact, it is not unlike part of one of those large needles

used by sail-makers known as roping needles, and it would seem quite

capable of being driven completely through a man's hand by a stroke of

the screamer's i)owerful wing. And yet we are told that the screamers

are peaceable birds, associating amicably in large flocks, so that this

array of spurs, like our modern ironclads, is strictly in the interest of

peace.

* South America is particularly rich in anomalous birds, remnants or relics, one
luiglit say, of a bygone avifauna. The Hoactzin, Opisthocomiis cristatus, forms au
order by itself, and the three species uf screamers, Anhbna anhima, Chaiina chaiuuia

and C. derbhia form another. So do the Tinamous (Crypfuri), while the Trumpeter
(Psophia crepitans), Cariama (Cariama cristata). and Guacharo Bird {Stcatontis cari-

pensis) each and all are isolated forms.
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From spurs to claws is an easy transition, since tlie only difference

between them is in their location, claws being at the ends of toes and

fingers, while spurs are placed on or near the ankle and wrist. While

the claws on a bird's wing, for claws as well as spurs are found there,

serve no purpose as weapons and are seemingly of no use at all in old

birds, they have a great deal of interest attached to them.

One who has had the good fortune to see the purple gallinule in its

native swamps may have seen the little ones climbing out of their nest

and scrambling over the branches very much like four-footed animals.

Or, if not the purple gallinule, he may perhaps have seen the young of

its humble relative, the Florida gallinule, pulling itself up some little

incline by its wings, something as a bat hooks himself along.* If the

Fig. 7.

OUTER PORTION OF WING OF SCREAMER, ANHTMA ANHIMA.

Reduced.

observer has investigated he will have found on the outermost finger

of the wing a small, sharp claw, and may have wondered what this

claw was doing there.

Tliis claw is of very common occurrence, and is especially frequent

among water birds, or those which are lowest or most generalized in

their structure. Sometimes this claw is so small as to almost escape

detection, and again, as in the turkey buzzard, it may be so large that

it can be found at once. Occasionally, very occasionally in fact, there

is a second minute claw, or rudiment of a claw, hidden among the

feathers at the very end of the wing bone, but this needs to be care-

fully looked for. Without a knowledge of fossil birds, it might be diffi-

cult to satisfactorily explain the presence of this useless claw, but if

we regard rudimentary organs in existing forms as shadows of the past

and vestiges of complete useful parts in extinct animals, the reason for

its presence is clear, and we will look upon the little wing claws of mod

ern birds as reminiscences of well-clawed ancestors. The earliest bird

with which we are at present acquainted is the well known Arclmop-

teryx, from the lithographic states of Solenhofen, Bavaria, and this form

seems not only to have had wings for flight, but hands for climbing.

*Nuttall Bulletin, 1882, p. 124, and The Ibis, 1889, p. 577.
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[Jnfortunately there is still some doubt as to the exact struetnre of the

wing of ArclKvoj^teryx, and it seems probable that it is misrepresented

in most text books.* One thing, however is undeniable, there were in

this wing 3 well-formed, clawed fingers, and if only 2 of them Avere free,

ArcJucopteryx could certainly climb about very readily.

It seems quite a transition from the long-tailed, toothed Archceopteryx,

with its three clawed fingers, to the ordinary birds of to-day, the more

that very few of the intermediate stages have been brought to light.

Fortunately, however, there is a bird still living, and not uncojnmou,

in parts of South America, which goes some distance toward bridging

over the gap between gallinule and Archwopteryx. This bird, which

on account of its many peculiarities,

stands quite alone among modern
birds, and is looked upon as the sur-

vivor of a great grouj) of birds which

has become extinct, is Opisthocomns

cristatns. From the unpleasant odor

of its liesh, acquired from its food of

wild arum leaves, the bird is more
commonly known as the stink bird,

or stinking pheasant, while what
Dr. Cones would term its "book"
name is Hoactzin or Hoatziu.t

The adult birds not only have no claws upon their wings, but their

thumbs, even, are so poorly develoi)ed that one would hardly suspect

that in the nestlings we have the nearest approach to a quadruped
found among existing birds. Mr. J. J. Quelch, who studied them in

British Guiana, f tells us that soon after the hatching of the eggs the

nestlings begin to crawl about by means of their wings and legs, the

well-developed claws on the pollex and index being coustantljnn use for

holding and hooking to the surrounding objects (fig. 8). If they are

drawn from the nest by means of their legs, they hold on firmly to the

twigs both with their bill and wings ; and if the nest be upset by means
of a rod liushed uj) from below, they hold on to all objects with which

they come in contact by means of bill, feet, and wings, making con-

siderable use of the bill, not only to reach objects above them, but also,

with the help of the clawed wings, to raise themselves to a higher level.

When the parent bird is driven from the nest, owing to the close

approach of a boat, then the young birds, uidess they be only quite

recently hatched, crawl out of the nests on all fours, and rapidly try to

hide in the thicker bush behind.

WING OF YOUNCi HOACTZIN, OPISTHGCOJICS
CRISTATL-S;

Natural size.

Mt. No. isftM. r. s.

* Biological Theories, vii. The Digits in a Bird's Wing: A Study of the Origin
and Multiplication of Errors, by C. Herbert Hurst, Ph. D. Natural Science, Octo-
ber, 1893, pp. 275-281. Also, The Wing of Archa-opteryx. W, P. Pycraft, M. B. O. U.
Natural Science, November and December, 1891, pp. 353-360, 437-148.

t Given to the bird by Buft'on, who considered it to be the bird mentioned under,
that name by the Spanish writer Hernandez.

X The n)i8 "for 1890, pp. 327-335.
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Young Hoactzins.
Sliglitly reduced in size.

Cat. No. 18523, U. S. N. M.
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Oue curious feature noticed with a nestling whicli liad been upset into

the river was its power of rapid swimming and diving when pursued.

As soon as the hand was placed close to it, it rapidly dived into the

dark water, in which it was impossible to see it, and would rise at dis-

tances of more than a yard away. Owing to this power, the little

creature managed to evade all attempts to seize it, taking refuge

eventually far under the bushy growth where it was impossible to pur-

sue it. The prolonged immersion which a nestling will thus instinc-

tively and voluntarily undergo, or which an adult bird will bear in an

attempt to drown it, seems quite remarkable.

The nestlings, even when quite small, are frequently found far away

from any nest, climbing by the help of their clawed wings, after the

parent birds during their feeding time.

Not the least of the many interesting features of the Hoactzm is the

rapid change which takes place in the fore limb during the growth of

the bird by which the hand of the nestling with its well-developed, well-

clawed fingers, becomes theclawless wing of the old bird with its abor-

tive outer finger. It gives us, as it were, an epitome of the past history

of birds, and as the events of a century are summed up in a page of

history so the slow progress of birds from the Jurassic Archa'opteryx

to the thrush of to-day is represented by a few weeks in the life of the

Hoactzin.
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NOTES ON THE ETHNOLOGY OF TIBET

[Based on Collections ln the U. S. National Museum.]

By William Woodnille Rockhill.

aiBET—ORIGIN OF THE NAME—LIMITS—HISTORY OF ITS CIVILIZA-

TION DERIVED FROM TIBETAN AND CHINESE SOURCES.

The word "Tibet," also freiiueiitly though erroneously written Thibet,

represents two Tibetan words,* meaning " Upper Bod," by which name

the central and western portions of Tibet are occasionally called by the

natives, to distinguish them from the eastern portiou, which is some-

times referred to as Miin-Bod {Sman Bod), meaning " Lower Bod."

As to the meaning of the word Bod, different explanations have

been offered by European scholars—that which has been most gener-

ally accepted, though on insufticient grounds, I think, derives it from

the verb /tfcofZ-pa (pronounced hodpa)'-^ to call, to speak," and attention

has been called to the fact that the name Slav has a similar meaning.

t

Schiagintweit says the name is derived from a word meaning "force,"

aid Vigue (Travels in Kashmir, ii, p. 248) thinks it comes from the

turKic and means nothing less than "the mountains of the people pro-

fessing the Buddhist religion."!

However this may be, Tibetans from whatever part of the country

they come speak of themselves as Bod-pa, pronounced in some dis-

tricts Beuba, in otliors,Bopa, and even Gopa. In colloquial Tibetan

the country is called Beu lumba, Ben sa-ch'a or Beu yul, all meaning

"the Beu (ba) country.

'

The earliest mention I Lave found of the word "Tibet" is in the

Arab Istakhri's works (circa 590 A. D.), where it is used undertheform

Tohbat. Other Arab authors of a later date transcribe the word

Tobbat, Tiibbat, Tibbat, Tibat,iind Thabbat. The earliest use of the

* Stod and Bod (pronf)iinced Teu-beu).

tSee Amedee Thierry, Histoire d'Attila et de ses successiMirs, i, p. 284.

|Tbi.s paper also embodies the personal observations made by the author duriu^

two iouiuoys to Tibet in 1888-'«9 and 1891-'92.

669
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word by an European author is found in Piano Carpini's Historia Mon-

galorum (A. D. 1247), wliere it occurs under the form Thabet-, Kubruk

in his Itinerariuin uses the form Tehet, as does also Marco Polo. (See

H. Yule, Glossary of Anglo-Indian words, pp. 332, 698.)*

Mongols speak of Tibet as Tan</ut, and Tibetans they call Tan-

gutu, and this is the origin of another appellation for this people and

country sometimes used by European authors, Tangast (Tlieopliy-

lactus) and Taugut (Prjevalsky), which should, however, be discarded

as useless and misleading, as the people inhabiting this section of

country are pure Tibetans.

Tibet is geographically, roughly speaking, that section of central Asia

which extends between the 76° and 102° of east longitude and from

the 28° to 36° of north latitude, and, with the exception of its extreme

western, southwestern, and southern portions, it forms an integral por-

tion of the Chinese Empire.

Elisee Reclns (Geographic Universelle, vii, p. 20 et seq.) says that

Tibet forms a vast half circle with a radius of 800 kilometers, and that

it is one of the best defined natural regions in the world. He roughly

estimates its area, rightly including in it the Kokonor Tibetan region

on the northeast, and the other Tibetan-speaking countries on the west

and south, at about 2,000,000 square kilometers.

It would be premature at the present stage of our researches into

the question to give any opinion on the varied affinities of the Tibetans.

Philologically they belong to the same linguistic family as the Bur-

mese. Their national records have been so badly kept that they are of

little service to us in solving the problem of their early home, and the

Chinese annals do not enable us to go back earlier than the eighth

century, A. D., at which time the Chinese came in contact with tribes

of this race, then scattered throughout the northeast corner of Tibet

between the upper Yang-tzu kiang, the Kokonor, and the western

section of Kan-su and Ssu-ch'uan as far east as the river Min, in the

latter province.

The purest type of Tibetan is still to be found among the pastoral

tribes of that race, and when proper allowance has been made for foreign

influences, everything points to a time when the whole Tibetan race

lead a purely pastoral life, and it would seem that the early home of

the Tibetan nuist be sought, not as they claim, in the valleys to the

south of the city of Lh'asa, but to the northeast section of the country,

somewhere near the Kokonor, to which region they probably caiue, as

Chinese annals lead us to believe, from the east.

Reference has been made to Tibetan historical works as a guide in

the intricate question of their national origin, but it is believed that

these works are of little, if any, assistance. As a means of studying

^Thronshont this paper Tibetan words are written phonetically, consonants are

pronounced as in English and vowels have the sound of the corresponding Italian

cues.
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the growth of the country and its advance in civiUzatiou they are

fortunately of a little more use.

I will here briefly give the principal data bearing on the subject which

interests us, contained in a "Book of Kings," or Gyal-rabs sal-vai

m6-long (Dr.Emil Schlagiutweifs edition, 18G6), which it must, however,

be admitted is of comparatively modern origin and was unquestionably

compiled under Chinese influence.

From this work we learn that in the first century B. C. there

appeared in Tibet, in the valley of the Tsaugpo ch'u and to the south

of the city of Lh'asa, a marvelously endowed child whom the wild

natives thought heaven had sent to rule them, and whom they took as

their chief. This would point to intercourse with India during the

earliest days .of their national existence, but as the work goes on to

show that this prince was a direct descendant of the Buddha Gautama,

a descent than which none could be higher in the eyes of the devout

Tibetans, we may doubt the accuracy of the record on this point.

In the reign of this first prince's seventh successor, consequently

sometime in the second century A. D., it is stated that charcoal was

made for the first time, and iron, copper, and silver were extracted from

the ore, plows were introduced, and the irrigation of fields made known.

In the fifth century A. D., in the reign of Tri-nyan zung-tiin, fields

were for the first time fenced in, skin garments were made, walnut trees

were planted, and reservoirs dug to supply water for irrigating the

fields.

In the reign of his successor the yak was crossed with the domestic

cow and the valuable cross-breed called djo obtained. Mules were

imported into the country and the people were taught how to make

bundles of hay. From the fact that grass is still at the present day

twisted into heavy cables and allowed to dry in this shape and is so

kept, both in Kashmir (see W. Moorcroft, Travels, II, 153) and in Tibet,

it is probable that this method of bundling hay was learned from the

former country.

In the seventh century Srong-tsan gam bo ascended the throne of

Tibet and in his long reign the country made rapid strides in civiliza-

tion. Under his rule Tibet became an aggressive power and its armies

attacked all the neighboring countries, China not excepted.

The King sent T'onmi Samb'ota to India to there find a system of

writing applicable to the Tibetan language, and also to open negotia-

tions for his marriage with a ]S"epalese princess.

TV)nmi brought back an alphabet based on the nagari in use at the

time in Kashmir, and composed of 30 consonants, 34 of wliich repro-

duced more oi; less closely their prototypes, and G were invented for

sounds which did not exist in Sanskrit.

It is recorded m the Bodhimur (I. J. Schmidt, Geschichte der Ost

Mongolen, p. 329) that the King wrote a treatise on horse breeding,

besides several other lighter works.
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With the Nepalese (;oiisort he had takeu to himself, Buddhism, which

had probably beeu kuowu to, though not adopted to auy extent by,

the Tibetans prior to this date, became the state religion, and the form

of that religion obtaining in Nepaul was adopted by the Tibetans,

though a number of ceremonies and customs peculiar to tlieir national

Boubo religion were retained by them and incorporated in the new
foith.

With the Chinese princess who was married to Srong-tsan-gambo,

somewhere about 635 A. D., many Chinese customs and valuable inven-

tions found their way into Tibet. The Tibetan history from which most

of the preceding data are obtained says that rice wine {samshu) and

barley wine {eh''an(j), butter, and cheese then for the first time became
known in Tibet, the people learned how to make i^ottery, and water

mills and looms were introduced into the country.

Chinese history tells us that when the king took the princess Wen-
ch'eng to his capital, which he had but recently transferred to Lh'asa

from a point further south, at or near the capital of the first king, Nya-

tri tsanpo, he built her a ])alace in Chinese style.

But the princess, disliking tlie reddish-brown color Avitli which the people were

in the habit of coating- their faces, * the king forbade the practise throughout the

realm. He himself, discarding his felt and sheepskin garments, wore fine silks

and brocades, and gradually adopted Chinese customs. He sent the children of his

chief men to attend the schools of China, there to study the classics, and his official

communications to the Emperor were written in Chinese. He asked the Emperor to

send him silkworm eggs, wine ]tresses, paper and ink makers. These things,

together with the imperial almanack, were all sent him. (Wei-Tsang t'u chih, in

Jour. Roy. Asiat. Soc, n. s., xxui, p. 191.)

But more than anything else the introduction of, and the rapid con

quest of the country, by Buddliist missionaries from Nepal, Kashmir,

and China helped to mold the culture of the country into its present

foini, in which the arts and customs of India and China are found side

by side overlaying the rude native civilization, though the latter is

never entirely hidden from view.

Under the reign of the grandson of Srong-tsan gambo, Guug-srong

du-je by name, tea was introduced into Tibet from China, and earrings

and new modes of hairdressing were brought there from India.

A little later on it is said that works on astronomy and a>trology,

medicine and surgery, were translated from Sanskrit and Chinese into

the stilted, artificial literary Tibetan which had grown up since the

introduction of the alphabet and tJie adoption of Buddhism in the

country. (See W. W. Eockhill, Life of the Buddha, p. 201 et seq.)

At this point in the history of the civilization in Tibet, Chinese and

native works alike fail us, but enough has been got from them to show

* Tibetan women at the present day cover their faces with a black paste made of

catechu and grease, to protect the skin, which in such a dry and windy countrN \\()ul(l,

without it, l)e badly cracked. (See Jour. Roy. Asiat. Soc, u. s., xxiii, j). 225, and

W. W. Rockhill, Land of the Lamas, p. 214.)
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US that the present civilization and rather advanced degree of culture

is entirely borrowed from China, India, and, I may add, possibly Turke-

stan, and that Tibet has only contributed the simple arts of the tent-

dwelling herdsman. What history has partially disclosed to us will

be more fully demonstrated by an examination of the Museum's Tibetan

collections, and by a comparison of the habits and customs of the

country with those of the people living beyond its eastern and southern

borders.
II.

CHARACTER OF THE COUNTRY AND PEOPLE.

Tibet is naturally divided into three parts, according to the altitude

of the country above sea level and the trend of the valleys:

(1) The northern plateaux, extendiug over more than 12° of lougi-

tude (from east longitude 80° to 92°) and over 0° of latitude (from oOo

north to 30°), which are over an average altitude of 15,000 feet above

sea level and are inhabited by a scanty population of seminomadic

pastoral tribes called Drupa {Hbrog-pa.)

(2) Valleys which run either parallel to the southern edge of this

great northern i^lateau or which, having their heads on its eastern

edge, trend in an easterly direction for a few hundred miles, and which

nowhere descend below an altitude of 10,000 feet above the level of

the sea.

(3) Valleys trending approximately north and south in the eastern

portion of this country and which descend to an altitude of 0,000 feet

above the level of the sea.

In the country comprised in these last two regions permanent habi-

tations and cultivation are found up to an average altitude of about

13,500 feet, which is also apijroximately the height of the timber line

in this latitude.

The northern and southern trend of the valleys in the eastern portion

of this third region, opposing no barrier to the moisture-laden clouds

driven by the southwest monsoon, the region around the Kokonor

and all the country to the southwest of it has probably a much heavier

rainfall than any other i)art of Tibet, and the lower portions of all

the valleys in this region are consequently much more fertile than

others of the same altitude, but trendin g east and west, along the

northern slope of the Himalaya.

All these natural conditions have exercised marked influence on the

degree of culture and on the ijeopling of the different sections of this

country, and must not be lost sight of in any study of the inhabitants

and their relationship and intercourse with other tribes and peoples.

With the exception of the extreme northern and northeastern por-

tions of the region here called Tibet, the population belongs essentially

to one race, and, as elsewhere mentioned, the purest representatives of

this stock are to be found among the pastoral tribes, or Drupa, which,

H. Mis. 184, pt. 2^ 43



674 REPORT OF NATIONAL MUSEUM, 1893.

whether fouud around the Kokonor, in eastern, western, or central

Tibet, offer a uniform type which may be called the Brupa type.

The second type of the Tibetan race is found in those sections of the

country in which there are permanent habitations. It is a mixed race,

becoming more Chinese as one goes toward China, or more Indian

(Xepalese or Kashmiri) as one travels southward or westward. The
reason of the very pronounced departure of this portion of the present

Tibetan population from its original type is easily accounted for in the

custom of foreign traders, soldiers, pilgrims, or ofticials inhabiting

the country, of never bringing their wives into Tibet, but taking

native concubines, a custom, by the way, common in most parts of Asia.

In as small a population as that of Tibet, which does not probably

exceed 3,000,000 (Journ. Eoy. Asiat. Soc, n. s., xxiii, p. 14), where the

principal centers of population are and have been inhabited by com-

paratively large numbers of foreigners for several centuries at least,

this profound alteration of the primitive tyi)e is easily accounted for

in this manner.

Among the Drupa Tibetans the males measure about 5 feet 5 inches;

the feiiiales not appreciably less.* The head is brachycephalic ; the

hair, when worn, is nearly invariably wavy; the eyes are usually of

a clear brown, in some cases even hazel; the cheekbones are high, but

not as high as with the Mongols; the nose is thick, sometimes

depressed at the root, in other cases prominent, even aquiline, but

usually narrow, but the nostrils are broad; the teeth are strong, but

irregular; the ears, with tolerably large lobes, stand out from the head,

but to a less degree than with the ^Longols; the mouth is broad, the

lips not very full, and among the people in the lower regions decidedly

thin; the beard is very thin and, with the exception of the mustache,

which is sometimes worn, especially in central Tibet, it is carefully

plucked out with tweezers. Though 1 have seen a few men in central

Tibet, at Draya and Ch'amdo, for instance, with tolerably heavy beards

and hair all over their bodies, as a general rule Tibetans liave no hair on

their limbs or chests. The shoulders are broad, the arms normal; the

legs not well developed, the calf especially small. The foot is large,

the hand coarse.

The women are usually stouter than the men, their faces much fidler;

their breasts are not large, nor are they very pendent. They do not

appear to be very prolific; I have never seen in any one family more

than six or seven children; many are barren. They do not entirely

lose their good looks before 30 or 35. Thej^ are as strong, or perhaps

even strongerthan the men ; because, obliged to do hard work from child-

hood, their muscles are more fully developed than those of the men,

who neither carry water on their backs, work at the looms, nor tend

the cattle. The women's hair is long and coarse, but not very thick; it

remains black, or only mixed with a little white to extreme old age. I

have rarely seen one with white hair ; this remark applies also to the men.

*See Brian H. Hodgson, miscellaneous essays relating to Indian subjects, ii, p. 95.
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There is very little, if any, perceptible odor about the Tibetan's per-

son, save that which is readily traced to dirty clothes. Partial baldness

in both sexes is not uncommon. Their heads they keep tolerably clean by

frequently anointing the hair and scalp with butter, but vermin is com-

mon among them, especially with the women, and it is a very common
sight to see a number of them crouching before their houses in the sun

cleaning the head of a husband, a child, or a friend; all captures belong

to the original owner, who eats them with relish, saying, "As they

live on me, they can not be unclean food for me, though they might be

for anyone else," Washing the body is never, or hardly ever, indulged

in, except involuntarily when fording a stream or wiien drenched by the

rain.*

The skin of the Tibetan is coarse and greasy. Its color is a light

brown, frequently nearly white, except where exposed to the weather,

when it becomes a dark brown, nearly the color of our American

Indians. Eosy cheeks are quite common among the yimnger women.
The Tibetans' voices are powerful, those of the men deep; those of

the women full and not very shrill. Their hearing is good, and they

can converse freely from one side of a valley to the other, a distance

of fnllj^ a half a mile, without ever having to repeat phrases or jier-

ceptibly raise the voice. In singing their voices are pitched in a lower

key than is usual among Chinese or Mongols, and in their church serv-

ices the voices are always a deep bass. Their sight does not appear to

be exceptionally sharp, but I have seen few nearsighted persons among
them, though blindness, resulting generally from cataracts, is rather

common, also opthalmia, attributable in a great measure to their using

hats but rarely, and to the pungency of the smoke in their dwellings.

They can endure exposure without any apparent inconvenience. In

the coldest weather I have seen them slip the upper part of their

bodies out of their sheepskin gowns to i)erforin any kind of work requir-

ing freedom of motion. The women do nearly all their work with the

the right side of the body completely exposed, and they put no clothes

on very small children except in the coldest weather, allowing them to

move about naked, or with only a pair of boots on.

Hunger they can also endure, and they are at all times small eaters.

Eating a little whenever they drink their tea, they never take a hearty

meal, but stave off continually the pangs of hunger. Though the

nature of the food they use is such that they can not endure absolute

privation from all food for any considerable length of time, they can

with ease travel for long i^eriods on starvation rations.

The average length of life is not very much shorter in Tibet than

among the Mongols, though it is certainly lower than among the

Chinese. I have seen but few old men among them, and they were not

* Speaking of their neighbors, the Mongols, William of Eubruk remarks :
" Vestes

nimcinam lavant quia dicunt qiiod Dens tunc irascitnr, et quod fiat tonitrua si

8us])endantur ad siccandum. Immo lavantes, verberant, et eis auferunt." (Itinera-

rium, Edit. Soc. G4og. de Paris, p. 234.)
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over 80 years of age. A luan of 70 is liekl to be very old, and I liave

not seen a woman of that age. The age of ])nberty is reached in the

males about the fifteenth year, and among the girls possibly a little

sooner. The women bear until at least 35. The mothers never wean

their babies; a child continues to suckle until another comes to take its

place; I have repeatedly seen children of 4 years of age walk up to

their mother and take her breast. Anumg the natives married to

Chinese infanticide is sometimes practiced, as I have been assured by

the husbands themselves, but as a general rule the Tibetan women are

good mothers, and the fathers show great fondness for their offspring.

The most common abnormality I have noticed among Tibetan men is

a supplementary iinger, usually growing from the thumb, and in one

case from the side of the palm nearest the little finger. This is also a

common deformity in China. I have seen two cases of men having club

feet, or an imperfectly developed foot with a shortened leg. One case

of distortion of the spine and one of supernumerary teeth (or double

row of lower teeth), have also come to my notice, and Ashley Eden

(Eeport on the state of Bootan, p. 70) mentions three albinos in a family

of Tibetans in Bhutan.

Father Desideri, Avho lived in Tibet for thirteen years (A. D. 1716-

1729), says that "The Tibetans are naturally gentle, but uncultivated

and coarse" (Markliam's Narrative of the mission of George Bogle,

p. 306); and Father Horacio della Penna, another missionary to that

country in the eighteenth century, says:

The Tibetans, speaking as a rule, are inclined to viudictiveness; but they know
well how to dissemble, and when opportunity offers will not fail to revenge them-

selves. They are timid and greatly fear justice. * * * If, however, they are

protected by some great lord, they lay aside all fear and become arrogant and proud.

They are greedy of money ;
* * * they are also somewhat given to lust; ** * *

they are addicted to habits of intoxication .
* * * tliey are but slightly loyal to

their chiefs; * * * they are also dirty and nasty and without refinement. {Ibid,

p. 318.)

Father Desgodins, who has been living in Tibet since 1856, thus

describes the Til)etan

:

It appears to me that the Tibetan, no matter who he may be, is essentially a slave

to human respect. If he believes you great, powerful, and rich, there is nothing he

will not do to obtain your good will, your favors, your money, or even a simple mark

of your approval. If he has only something to hope for, he will receive you with all

the signs of the most profound submission or of the most generous cordiality, accord-

ing to circumstances, and will make you interminable compliments, using the most

fulsome and the most honied expressions that the human mind has been able to invent.

In this line he might give points to the most accomplished fiatterer of Europe. If,

on the contrary, he thinks you of low station, he Avill only show you stiffness, or at

the most, formal, unwilling politeness. Should your fortune change, have you

become a beggar in his eyes, abandoned and Avithout authority, he at once turns

against you, treats you as a slave, takes the side of your enemies, without being

ashamed at the remembrance of his former protestations of devotion and friendship,

•without listening to the dictates of gratitude. A slave toward the great, a despot

to the small, whoever they may be, dutiful or treacherous, according to circum-

stances, looking always for some way to cheat, and lying shamelessly to attain his

end. In a word, naturally and essentially a false character. Such is, I think, the

Tibetan of the cultivated countries of the south, who considers himself much more
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civilized than the shepherd or herdsman of the north, with whom I have had but

little intercourse, and of whom I do not pretend to draw the portrait.

One readily understands that with such a character, with dissolute habits, the

Tibetan becomes easily cruel and vindictive. Often discussion, begun in laughter

and usually while drinking, ends with drawn knives. If he has not appeased his

anger, he never forgives. Revenge alone can jiacify him if he believes himself

insulted. But he does not show it at tirst. On the contrary, he affects to live on

good terms with his enemy. He invites him, trades in preference with him, but he

wull put a ball in his chest after a good dinner, during which lie has shown himself

most friendly and has sworn the other lasting friend.ship.

Such are the principal faults of the Tibetan. What are his virtues? I believe his

mind is instinctively religious, and this leads him to willingly perform certain

external devotional practices and even to go on long and trying pilgrimages, which

cost him, however, but little money. As to religious convictions, he has absolutely

none, a result of the profound ignorance in which the lamas leave tlie people, either

on account of their incapacity to teach them, or perhaps so as to keep the business of

Avorship in their own hands, as it insures them a large revenue. The religious acts

of the i^eople are ouly performed through routine; they do not understand them or

care to understand them ; hence ignorance in the lower classes, scepticism and indif-

ference in the others, principally among the mandarins and lamas. The Tibetan's

other virtues are nearly all material ones, if I may use such an expression ; thus, he

bears with ease and for long periods cold, fatigue, hunger, and thirst; but if he

finds good compensation for his sulferings, he will never overlook it. He is generally

active, but less industrious than the Chinese, and arts have advanced much less in

Tibet than in Cliina. While at work, he sings without a care; at a feast, he goes

gossiping about and drinking with his friends; he sings, dances, and drinks during

the night without a recollection of the sorrows of the day before, or without think-

ing of the cares of the morrow. Such is the Tibetan as I have known him. (C. H.

Desgodius, Le Thibet, pp. 251-253.)

Though Father Desgodius has lived longer among Tibetans than any

other foreigner of whom I know, still the opinions of other travelers

must not be overlooked. Turner (Embassy to the Court of the Teshoo

Lama, p. 350) says:

The Tibetans are a very humane, kind people; I have personally had numerous

opportunities of observing their disposition.

Humanity, and an unartiticial gentleness of disposition, are the constant inheri-

tance of a Tibetan. I never saw these qualities preserved by any people in a more

eminent degree. Without being servilely officious, they are always obliging; the

higher ranks are unassuming; the inferior, respectful in their behavior; nor are they

at all deficient in their attentions to the female sex ; but, as we find them moderate

in all their passions, in this respect also their conduct is eiiually remote from rude-

ness and adulation.

Capt. Turner, it is not amiss to remark, attributes these pleasing

qualities of the Tibetan to the much-abused practice of polyandry.

Though I would not care to put up my opinion against men who have

had so much more exi^erience than I of the native character, I can not

but think that the Tibetan's character is not as black as Horace della

Penna and Desgodius have painted it. Intercourse with these people

extending over six years leads me to believe that the Tibetan is kind-

hearted, aflectionate, and law-abiding, and that many of the most objec-

tionable features in his character, those on which Desgodius chiefly

dwells, only appear in his intercourse with foreigners with whom he

has had hardly any relations, and whom he instinctively fears and
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mistrusts, in view of tlie open hostility shown them by the official class

throughout the country.

Let us finish this sketch of Tibetau character by quoting what they

say of themselves, and we need not judge them more harshly than the

author of the Mani Kambum

:

The earliest inhabitauts of Tibet descended from a king of monkeys and a female

hobgoVdin, aud the character of the race partakes of those of its first parents; from

the king of monkeys (he was an incarnate god) they have religions faith and kind-

heartedness, intelligence, and application, devotion to religion aud to religious debate

;

from the hobgoblin, their ancestress, they get cruelty, fondness for trade and money
making, great bodily strength, lustfulness, fondness for gossip, and carniverous

instincts. (Land of the Lamas, p. 359.)

III.

ORGANIZATION—CONSANGUINEAL—POLITICAL—INDT STRIAL.

Our preseut knowledge of Tibetan society is still too imperfect to

justify touching on this subject except with extreme caution.

As far as I have been able to ascertain during my residence among
the Drupaor tent-dwelling tribes of Tibet, which, as previously stated,

I am led to believe represent the purest type of that race, and in which

the earliest form of Tibetau civilization has been well j)reserved, all the

members of a clan have no family name excejit that of the chief or clan

which is prefixed to their own. Thus, there are the Konsa. Chamri,

Arik, ^Nyam-ts'o, Chu, Su, Na, etc., clans, and individuals of these clans

are spoken of as Chamri Solo, Nyam-ts'o Purdung, Konsa Arabtan, etc.

While a man may marry a woman either of his own tribal name or one

of another, he may not a relative within at least three degrees, and
chiefs do not marry, I think, in their clans. The looseness of the mar-

riage relations, the difticulty of identifying people who are only known
by -surnames, such as Lobzaug, Dorjc, Drolma, etc., all names of Bud-

dhist origin, together with the habit of never using a person's name
when addressing him or her, aud the very marked disinclination of

this peoi)le, in common with most Asiatics, I may remark, of speaking

of their families or family affairs, make researches on this subject

extremely difficult. The fact that throughout Tibet not only polyandry

but also polygamy obtains, adds wonderfully to the confusion in which

the question of consanguineal organization is involved.

Sarat Chandra Das (Narrative of a journey round Lake Yamdo, p.

73) says:

In Tibet there are no social restrictions or hindrances to marriage. The rich may
bestow their daughters on the poor, the daughter of a poor man may become the

bride of the proudest noble of the country.

The Annals of the T'ang Dynasty (T'ang shu, Bk., 221, quoted in

Land of the Lamas, p. 338) si^eaking of the T'ang-hsiang, a pure Tib-

etan tribe living in the seventh or eighth century, A. D., somewhere
near the western border of the Chinese province of Kan-su, says of

them

:
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A son may marry his deceased father's or uncle's wife (or wives); a younger

brother his deceased brother's wife, but he may not marry a person of the same cog-

nomen as himself.

Speaking of the Eastern Kingdom of women {Tung nil Tcuo), also a

principality of eastern Tibet of the same period, and of which the

people may have been Tibetans, the same work remarks that "the sons

take the family name of their mothers." (Land of the Lamas, p. 341.)

In the more highly civilized portions of Tibet there is no trace of

family or tribal organization, nor is there any of castes. Certain fami-

lies in each district, town, or city have acquired wealth, and numbers

of them have held official positions—some in the church, others in the

state—for many generations past. Around them, or on the land granted

them by the state {jaghirs, they call such grants in India), live numer-

ous tenants, serfs {misser), or slaves in some i)arts of the country, but

they are held as membei'S of the family they serve, and the misser at

least are not bound to the land, but may move where they please.

Butchers, those who cut up corpses, beggars, and criminals, are the

only persons at the present day who do not enjoy the same social priv-

ileges as are granted to the highest classes. Dyers and workers in

metal are also, in some localities, looked down on, and the ostracism of

these two latter classes is in all probability a result of continued inter-

course with India.

As further bearing on the subject of relationship, it is interesting to

note that, while the Tibetan language is comparatively rich in words

expressing "father," "mother," "brothers," in relation to age, or to

sisters, uncles, and aunts, it has only one word for " nephew" or "niece,"

and this is also used for "grandson" and "granddaughter," and it has

none to express "cousin," but the word pon (spun), "brothers," or

"brothers and sisters," is sometimes used to express this relationship.

(Land of the Lamas, p. 213.)

The following table gives all the names for the various degrees of

relationshij) that I have been able to note, in the Lh'asan and the east-

ern Tibetan dialects :

*

Enaiish. Lh'asan. East Tibetan.

Grandfather
Grandmother
Father
Mother
Father's brother.
Mother's brother.
Aunt
Stepfather
Stepmother
Son
"Daughter
Elder brother
Younger brother
Grandson
Granddaughter .

.

Husband
Wife

Cousin.

Aninyi
Amnyi ,

Ap'a
Ania
Akeu
Ajongzaugbo
Aue ,

Ane
Ane
Bu
Bumo
Punjya
Chung-wa
Tsabo
T.samo ,

Kyoga
Kyonia
Akeu-gi pugu (lit.

"uncle's child'').

An6gi pugu (lit.

"aunt's child").

Ap'a.
Ania.
Kuwo ch'e-wa.
Kuwo ch'e-wa.
Kuwo ch'e-wa.
P'aya.
Mava.
Bu'.

Bumo.
Bui.
Lo-ch'ung.
Yangtsa.
Yaugtsa.
Jyeba.
Jyemo or 2famo.

See, however, Jaeschke, Tib. Engl. Diet., s. v. clCung, et passim.
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Politically Tibet may be divided into three parts: (1) Country under

direct Lh'asau rule or influence; (2) country under Cliinese rule or

influence; (3) country under British or other rule or influence.

The first part comprises all central, western, most of the northern

portion of the country, and a few outlying districts in eastern Tibet,

such as Mark'ams, i^I^yarong, Ts'aroug, etc. The second part includes

all northeastern Tibet, most of eastern, and a long, narrow strip

called Jyade, extending nearly as far west as the Tengri nor. The
third part comprises iSikkim, Bhutan, Ladak, etc.

The spiritual and temporal ruler of the Kingdom of Lh'asa (Dcba

djong is the term usually employed by natives to designate this por-

tion of Tibet) is an incarnation of the god Shenrazig, the patron saint

of the land. He is called Jyal-wa Jyamts'o or Tale lama. Prior to 1720

the Tale lama was only spiritual ruler of Tibet, but at that date he was
also made temporal ruler of the country by the Chinese. (Journ. Roy.

Asiat. Soc, n. s., xxxiii, pp. 74, 285 et seq).

Under him is a regent, colloquially called " King of Tibet,'' or Desri,

who is also a lama, chosen in turn from one of the four great monasteries

{linf/) of Lh'asa, and whose appointment is made, like that of the Tal4

lama himself and of all otlier high dignitaries of the state, subject

to the approval of the Emperor of China. The Desri is president of

the- council of ministers, or Kalmi, who are five in number, one lama
and four laymen. These administer the country and act also in a

judicial capacity. (Journ. Roy. Asiat. Soc, loc. cit., p. 239.) The
country for administrative purposes is divided into 53 djong or "dis-

tricts," over which are Djong-pon, appointed by the Council of Minis-

ters; they are both civil and military chiefs of their districts. Besides

these there are a number of I>eha, some of whom are chiefs of the

pastoral tribes, or DruiJa, inhabiting the more elevated and open

parts of the country.

Certain tracts of land are assigned to officers of high rank for their

support, in lieu of salaries, and others are given as endowments to

lamaseries. On many, if not all, of these the beneficiaries have not

only all the revenues derivable therefrom, but exercise also judicial

rights over the people inhabiting these estates, who are their serfs, sub-

ject to all such corvees as they may see fit to order, such as working the

laud, going on caravans, on which they have also to supply pack ani-

mals or saddle ponies, supplying food to officers when passing through

their place of residence, etc., all such service being known as ula*

Although I do not believe that slavery exists in the greater part of

Tibet, and certainly not among the pastoral tribes, beyond, perhaps, a

* For further details on the organization, both ecclesiastical and civil, of this part

of Tibet, I must refer the reader to the following works: Sarat Chandra Das, Nar-

rative of a Journey to Lh'asa in 1881-'82, p. 175 et seq. ; Journal Royal Asiatic Society,

new series, XXIII, pp. 10-12, 238-242; Land of the Lamas, p. 289 et seq.; C. H. Des-

godins, Le Thibet d'apres la correspondence des niissiounaires, p. 263 et seq.; C. R.

Markham, Narrative of the Mission of George Bogle to Tibet, p. 319 et seq.
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mild form of domestic slavery or serfdom, in some of tlie outlying dis-

tricts where there is a large non-Tibetan population, as in the Ts'arong

province in southeastern Tibet, regular slavery prevails, persons becom-

ing slaves through birth, debt, or crime, and their offspring being

also slaves. (Land of the Lamas, pp. 285, 286.)

The second part of Tibet comprises that which is under Chinese rule

and influence. It consists of tlie 18 districts of eastern Tibet, whose
organization I have described elsewhere (Land of the Lamas, p.,218

et seg.), the Jyade or "Chinese Province," and the Kokonor Tibetan

districts. In the Jyade there are 36 chiefs or Debas, chosen from among
the most influential headmen of the country ; they receive their appoint-

ment from the imperial Chinese minister resident at Lh'asa. and are in

receipt of a yearly stipend from the Emperor of China of 100 ounces of

silver. Under them are numerous chiefs of clans whose charges are

hereditary. (Geographical Journal, in, p. 377.) The organization of

the Tibetan tribes living around the Kokonor is similar to that of Jyade,

but the chiefs receive their commissions from the imperial resident at

Hsi-ning (Kau-su). (Land of the Lamas, p. 73 et seq., and Diary of a

journey in Mongolia and Tibet, p. 122 et seq. and p. 288.)

The advantages to China of this organization are manifold, and have

been demonstrated during many centuries of its history. With a min-

imum ex])eiiditure of foi'ces and money, China attaches the frontier

tribes to it through small allowances made to the most powerful chiefs,

by granting the people certain advantages in trade (exemption from

duties at all Chinese towns along the border), and by giving them lib-

erty as to the administration of the internal aftairs of their country.

Whenever necessary a Chinese military ex])edition can vindicate the

supreme authority of the Emperor by a small display of force, whether

it be in Lh'asa or in the unruly districts of northeast Tibet.

T. T. Cooper (The Mishmee Hills, p. 131), speaking of the application

of this system to the wild Indian hill tribes, says

:

It is a curious fact that, while we have ouly for a few years adopted this system

of quieting some of tlie Indian hill tribes, the Chinese Government commenced several

centuries ago by a similar system the subjugation of the numerous triljes on her

western frontiers, which to-day form one of the iinest and most effectual frontier

guards formed by any country in the world. Along a hill frontier of over 600 milea

the tribes of western China form a complete barrier against ingress from the west.

The chief of every clan or tribe has a nominal rank conferred upon him, to which is

attached a trifling annual stipend. He is furnished with an ofdcial dress, which he
wears in the presence of all Chinese officials. He is allowed to visit the court of

Pekin every five years at his own expense, if he chooses, as a mark of homage to the

Emperor. Such visits, however, are properly discouraged by the Chinese officials,

though the nominal privilege of being allowed to go to Pekin is grateful to the pride

of the barbarians, and makes them feel that, although subjects paying tribute, they

are still persons of conse(iueuce and allies of a powerful empire.

Although incorrect as to some details, 1 think Cooper has accurately

weighed the value of this system to China.

The political organization of the third section of Tibet, which com-

prises Bhutan, Sikkim, and Ladak, is properly beyond the scope of this
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study. Suffice it to say that in Bliutau the dual organization noticed in

Lh'asa of a spiritual and temporal ruler is found in the Dharma Raja,

the spiritual head of the state, and the Deb Raja or temporal ruler;

there is also a council (or Lenchen) often members, which has under it

a certain number of district officers or Djongpon. (Ashley Eden, Report

on the State of Bootan, p. 108 et seq.)

In Sikkim and Ladak a similar form of government obtains, with

only slight differences, due to continued intercourse with or subjection

by people of different origin.*

Industrial organization.—In all parts of Tibet, whether among the

pastoral tribes or in the towns and villages, the women not only do most

of the household work, but they attend to much of the bartering, make
the butter, assist in milking the cows and looking after the flocks and go

on the ula. The men, aided by the women, work in the fields, or go on

distant journeys, hiring out their yaks or mules to carry freight, or

hiring themselves out as mule or yak drivers to merchants or to some

neighboring lamasery. Those who remain in their town or village some-

times follow a trade which occupies them during a small portion of their

time. Some are smiths, working silver, copper, or iron, and, when needs

be, becoming carpenters, gunsmiths, or locksmiths ; others, again, occupy

themselves, when industriously inclined, twisting yarn, weaving garters,

or making felt. In the towns nearly all shops are kept by women.

Although the division of labor between the sexes is very unequal,

much the greater part devolving upon the women, the position of that

sex is not affected injuriously thereby. The wife's opinion is always

asked in household matters and in questions of trade, and her author-

ity in the house is supreme. She joins with the men in all discussions

with perfect freedom and assurance, and in nearly every walk of life

she is held to be on a footing of perfect equality by the male sex. Thus

Turner (Embassy to the Court of the Teshoo Lama, p. o50) says

:

Comparatively with tlieir northern neighbors, tlie women of Tibet enjoy an ele-

vated station in society. To the privileges of unbounded liberty the wife here adds the

character of mistress of the family and companion of her husband. The company
of all, indeed, she is not at all times entitled to expect. Different pursuits, either

agricultural employment or mercantile speculations, may occasionally cause the

temjiorary absence of each
;
yet whatever be the result, the proht of the laborer

flows into the common store, and when he returns, whatever may have been his

fortime, he is secure of a grateful welcome to a social home.

Father Desgodins, speaking, however, more especially of eastern

Tibet, says (Le Thibet, p. 244)

:

It is not amiss to give here a further sketch of the condition of women in Tibet,

where they are not contined to their homes as in India and in China. Here the women
go about, look after their household affairs, or trade on the market place, work in the

field, spin before their doors while gossiping with their friends, go on long journeys

—

* See J. D. Hooker, Himalayan Journals, ii, p. 290 et passim; G. T. Vigne, Travels in

Kashmir, Ladak, Lskardo, II, p. 252 et seq.; W. Moorcroft, Travels in the Himalayan
Provinces of Hindoostan, ii, pp. 11, 15, 20, 42, etc.
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sometimes on foot, at others on horseback. In this resi)ect the Tibetan woman is

very free, but she is, nevertheless, the slave, the drudge of one or more husbands;

she is bought like any other goods without asking her consent. In this way she, by
right, becomes a kind of household chief, but she has to submit herself to all the

wishes, the caprices, the brutal passions of her husbands. * * * In all heathen

countries the woman is looked down upon as an inferior creature to man. The

Tibetans have even a word to designate her by, which m9,y be translated by "low

creature.""

Father Hue (Souveuirs d'uii voyage dans la Tartarie et le Thibet, ii,

p. 260) looks at the subject in a different light.

One thing which tends to make me believe that in Tibet there is possibly less

depravity than in certain other heathen countries, is the great freedom enjoyed by

the women. Instead of vegetating imprisoned in their homes, they lead a laborious

life full of activity. Besides having the care of their households, they monopolize

all the small commerce of the country. They peddle goods here and there, spread

them out in the streets, and keep nearly all the retail shops. In the country they

also take a large share in all family pursuits.

Chinese authors have found the cause of this superior position of

Tibetan woman over those of most other Asiatic countries in their

superior physique (Journ. Roy. Asiat. Soc, n. s., xxiii, p, 230, also

Land of the Lamas, p. 211), but it is probably in part due to Buddhism,
and still more to i)olyandry. The former by admitting women into the

sangha raised them materially in the- social scale ; the latter by the

important role it makes them play in the family life has had the same
effect.t

Inheritance.—Property is inherited by the sons or brothers of the

deceased. The daughters or wife get nothing. It is common, if not

usual, for a wife, on the decease of her husband, to shave her head and
become a nun or ani. This custom is also found among the Mongols.

According to Chinese authors (but I have been unable to corroborate

their statements), none of the personal property of a deceased person

is inherited by his relatives.

One-half of the property of the deceased is given away in charities and the other

half is sent to the Lamas, who are invited to read the sacred books to his intent and
entertained while so doing. It follows that all the (personal) property of the

deceased is disposed of, the parents, children, husband, or Avife retaining no part of

it whatever. (Journ. Roy. Asiat. Soc, n. s., xxiii, p. 232.)

The real estate remains, however, in the family, and, consisting

usually of a large house and some very small and not by any means
fertile fields, not sufficient to support several families, it is usual to

keep the estate undivided; all the children of the deceased live in the

house of their parent, the sons only taking one wife to themselves-

*Sman-ia (pronounced vmnla). This inferiority is not very noticeable among
pastoral or nomadic tribes.

Uaeschke, Tib. Engl. Diet., s. v. sptoi, says: "Several neighbors or inhabitants

of a village, who have a common Ih'a and thus become rus-pa-{ichi(j-chig , ' members of
the same family,' are called spun or brothers. This common tie entails on them the
duty, whenever a death takes place in their number, of caring for the cremation of

the dead body."
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(Laud of the Lainas, p. 211.) Amoug the pastoral tribes, the sons

divide the Hocks aud herds of their deceased father, after deductiug a

considerable portion for presents to the clergy, bnt among them, as in

the more civilized regions of the country, the widow does not inherit;

she goes back to her family, or, if she has children, becomes depend-

ent on them, or else she becomes an ani.

IV.

DRESS AND PERSONAL ADORNMENT.

The earliest description I have met with of a Tibetan tribe, the

T'ang-hsiang previously referred to, is in the Annals of the T'aug

dynasty of China (A. D.G18-907). It is said of them : " Men and women
wear long skin gowns, or gowns of coarse woolen stuff with a rough

surface" (Land of the Lamas, p. 338). Of the Tukuhun, who inhabited

the Kokonor, and were possibly of Tibetan stock, we read in the

Annals of the Sui dynasty (A. D., 581-618) that their women " did up
their hair in plaits, on which they sewed beads and cowrie shells; they

wore long gowns and the men wore broad-brimmed hats." {0}). .su}).

cit., p. 33G).

Friar Odoric, who visited Tibet in the early part of the fourteenth

century remarked that "the women have their hair plaited in more

than one hundred tresses" (H. Yule, Cathay and the way thither,

I, p. 150), and since that time the fashion of dressing and wearing the

hair has not materially altered in the wilder parts of the country,

although under Chinese and Indian influences the fashion has been

sliglitly changed in parts of the country adjacent to those inhabited by
people of these two races.

The national dress of both sexes consists in a very full, high col-

lared, large, and long-sleeved gown called ch'uha (a word of Turkish ori-

gin). This gown is of sheepskin in winter, of native cloth {trulc or ta)*

in summer. It is tied tiglitly around the waist with a woolen girdle so

as to make it very baggy about the waist, and it reaches down to about

the knee when worn by men aud to the ankle when worn by women.
In a large part of the country this is the only garment worn. The col-

lar and cuff's and hem are sometimes faced with black velvet or red or

blue cloth, or striped truJc, or with otter or leopard skin. Buttons are

not usually used, although those of Chinese make or army buttons

obtained from India are much sought after, and small silver coins (half

rupees generally) are frequently made into buttons, but more on

account of them being ornamental than for any use they are put to.

The cut of the cfi'uba and the way of wearing it differ in various

parts of the country; the pastoral Tibetans wear it much shorter than

those living in towns and villages, and who do not pass much of their

time riding or climbing. So likewise the trimming of the cuffs and
sleeves differs according to the tribe.

* See for a descrii^tiou of these native clotbs, p. 699.
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In the case of the summer cloth ch'uba, the favorite color for men when

it is made of trul: is purple. The color of the chhiba worn by women is

blue, or striped throughout eastern Tibet. Ta (or Imva) is an undyed

woolen stuft" usually of coarser texture than the trnJ{. One ch'nha in the

collection (Xo. 107195)* is of fine purple tniJc trimmed with leopard skin.

Another is of undyed ta, made at Draya, the collar faced with striped

tndc (No. 107196).* In this section of country the people do not usually

wear sheepskin chiChas, and a gown of undyed ta is commonly worn

over an inner one of purple or blue trul<. The length of the cWuba

shown in pi. 1 is 5 feet 5 inches; this is the average length of all such

garments, which have no particular tit, or rather which fit any wearer.

The sheepskin cKnha (No. 167194) *, such as is worn by the Tibetans of

the Kokonor, is also found in eastern Tibet. The 3ollar and cuffs are

faced with red cloth and otter skin, and the hem with black velvet

stitched with silks of different colors. This gown is a very handsome

one of the kind.

Another ch'uba in the collection (Xo. 131062) * is of red trulc lined with

sheepskin. Such gowns are usually worn by lamas, but many laymen

also wear red clothes, the color being a fiavorite one in Tibet and Mon-

golia.

In pi. 1 is shown a chhiha for a girl of 11*. It is nmde of striped truh,

in which green, red, white, and blue preponderate. It is trimmed on

the collar and cuff's with otter skin.

In L'hasa and the more civilized portions of Tibet generally, cKuhas

of foreign broadcloth or Chinese gowns {ao-tzit and p'ao-tzti) of silk or

satin are frequently worn by the wealthy of both sexes. These are too

well known to require description.

Kain coats made of felt and cut on a pattern similar to the ch'uha,

though somewhat shorter (4 feet 8 inches) on account of the stiffness of

the .material, are worn in the Kokonor district and in some other por-

tions of northeastern Tibet. The museum collection contains one of

these (No. 131050).* A circular cape of felt is worn instead of this in

the Horba country. It is especially useful on horseback, covering not

only the rider but the horse completely, and is large enough to enable

the wearer to wrap himself in it and sleep well protected without any

other covering. I do not believe that similar garments are worn in

central or western Tibet. Good tntJc is waterproof, and light chhthas

are often carried by travelers to use in bad weather.

The girdles worn are usually of woven wool, from 2 to 3 inches

broad and 6 or 7 feet long. Tbe patterns vary in color, but little in

design, which is always a narrow traverse stripe. The collection con-

tains one of red, blue, white, brown, and yellow wool (Xo. 167291),*

terminating at either end in a fringe. Another girdle is of red, blue,

green, black, and white wool (No. 167289).* Very frequently a few yards

of Chinese silk or a piece of Chinese blue cotton cloth take the place

* Not Jllnstrated in thispaper.
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of tlie home-made girdle. Other specimeus iu the collection, such as

the one from Jyade, may be compared with this.

A pair of boots {Ui-am) completes with the cWuha the costmne of the

wild Tibetan. Near tlie Chinese border, in the Kokonor, these boots

are of cowhide and of (^liinese make and pattern, as shown in pi. L*.

Women and men wear the same kind of boot. It is bound tightly

below the knee with a leather thong or a loug garter of wool.

In localities more distant from China the national boot is found. It

has a sole of raw yak hide which laps and turns up around the sides,

which are of several thicknesses of white cotton cloth stronglj- stitched

together with a broad seam down the middle of the top to the turned-

up pointed toe. Sometimes, in men's boots, the upper and leg is of red

leather, brought to Tibet from western China, the best coming from the

Chien-ch'ang, iu southwestern Ssu-ch'uan. The legs of most boots are

of tricky sometimes of one color, sometimes of pieces of different and
somewhat gaudy colors, as shown in pi. 2, figs. 1 and 2. The leg of the

boot is usually lined with a very coarse woolen stuff, and no socks are

worn on the feet. The garters are about 4^ feet long and 1 inch broad,

the designs usually very narrow longitudinal stripes. Some of them

are beautifully fine and show great taste in the selection of the colors.

(See pi. 13.)

Among lamas the legs of the boots are invariably red and the uppers

are always of white cotton clotli. Some fine boots are made with the

uppersiand legs of red leather, or the legs of red and black leather,

as in fig. I. Another very handsome pair of boots in the collection

(No. 167179 and Diary of a Journey, etc., p. 14, fig. 5)* is worn only b^

high lama dignitaries in the northeast part of the country (Kokonor).

This boot is entirely of red russian leather, and the seams are covered

with embroidery in different colored silks.

In Lh'asa and among Tibetan officials in the more civilized portions

of the country generally the Chinese official velvet or satin boot is fre-

quently worn, as is also a boot of black buckskin of Chinese pattern, as

far as the foot and sole are concerned, but with a high Tibetan leg.

This latter style is worn with a garter, is made in many localities by
Chinese artisans, and is much liked by the natives. (See Diary of a

Journey, etc., p. 14, fig. 6.)

Trousers are occasionally worn by the men; they are always made
like those worn iu China, and are of either sheepskin, native cloth, or

coarse cotton, rather baggy, and reach down to about the ankle, where
they are held by a garter. The boot is worn over them. In some of

the more civilized portions of the country leggings {tao-Jcu), like those

used by Chinese, are also worn by*the wealthy.

Men»and women frequently wear a short shirt of raw silk {Imre, in

Tibetan), reaching to above the waist and with long sleeves. Among
tlie Kokonor Tibetans and in eastern Tibet it is made with a broad

'Not illustrated in tliis paper.





EXPLANATION OF PLATE 2.

Tibetan Boots with Garters. .

P'ii;. 1. TiBKiAN B(i()T ANI> Gaktek. Tiiik leg, coTtDU to)>, yak hide sole.

(C:)X. No. 131045, U.S. N.M.)

Fig 1'. TiHKTAN liooT AND Garter. Tiiik leg, leatlier toji. y;ik hide sole.

(Cat. No. i:U045a, U. S N. M.)

Fig. :i. KoKONOR Tibetan Boot. Chinese maiiulactnic. Woolen gnrter.

(Oat. No. 131072, U. S. X. M.)

Fig. 4. TiBKTAX Boot and Garter. Leather leg aud top; yak hide sole.

(Cat. No. 167303, U. S. N. M.)
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Tibetan Boots with Garters.
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collar faced with red cloth and edged with otter fur. The style of shirt

worn at Lh'asa and in central Tibet generally is similar to the above,

except that the collar is narrower. Examples of these shirts are in the

Museum collection. Bure is manufactured in Bhutan.

In central and western Tibet the women frequently wear over their

shoulders a shawl (kadri)^ fastened at the neck with a large buckle of

gold or silver. In Ladak, instead of this shawl a sheep or lambskin

cape is worn.

The Tibetans have adopted the Chinese Avaistcoat or kan-chien, a

rather close-titting garment buttoning at the neck and down the right

side under the arm, with no sleeves, and large armholes. This they

make of native cloth {trulc) among the less civilized tribes, and in

eastern Tibet it is nearly invariably of the striped pattern. It is worn

next to the skin under the cWuha. The Chinese riding jacket {mu Ina-

tzU), with short, wide sleeves and reaching down to a little above the

waist, made of native cloth or of foreign broadcloth, is also often worn
in central Tibet by officials and soldiers.

As previously stated, the chhiha is the garment par excellence of all

Tibetans, but only the pastoral tribes have strictly adhered to it;

elsewhere the women more especially have adopted a modified costume.

Thus, in parts of eastern Tibet, Bat'ang, for instance, over the ch'ubas,

usually made of native cloth, but sometimes of blue cotton, they wear

a kind of box-plaited i)etticoat reaching to the ankle and made of striped

truk, or else an apron which nearly meets in the back. Others, as in

Chala, wear a long sleeveless gowu over the cloth cWtiba, the two bound
around the waist by a sash.

In central Tibet the costume of the women of wealth is most elabo-

rate, frequently of brocaded silk or satin, but the general style of dress

is essentially the same, one or perhaps two long gowns, a shirt, and
l^ossibly a kau-chien. The boots of men and women are the same,

though wealthy women also frequently wear Chinese velvet boots.

The men of Ladak wear a cloak (La-pa-sha) of wooleu, thick aud -warm. It is

usually white, or rather it has ouce been white; for as the people only wash them-
selves once a year, aud never wash their clothes, their cloaks are always of a dirty

hue. Round their legs, from knee to ankle, they have coarse woolen leggings (rkang

phying) of felt, fitting tightly, or else wrapped close round the leg and secm-ed by a

garter (rkang-gduh), which is wound spirally round the leg from the ankle upward.
The garter is generally black, but sometimes red. On their heads they wear either

quilted skull caps, as tilthy as their cloaks, or capes of sheepskin with the wool
inside, and with a large flap behind, which covers the back of the neck as well as

the ears. Those in better circumstances have fur caps of the same shape. Their
boots are of ftlt, with soles of sheep or goatskin, which are turned uji all round
and sewn to the felt. The upper part of the felt boot is open to the front and is

allowed to fall over, something in the manner of the boots worn in England in

Chailes II's time. (Alex. Cunningham, Ladak, p. 303.)

In Ladak the women wear a black woolen jacket with a large striped woolen
petticoat of many colors, generally green, blue, red, and yellow, reaching below the

LTiid leg. Over all they wear a sheepskin with the wool inside, secured, or rather

=• ewered, in front by a large iron or brass needle. The poorest classes have the out-

3 of the skin plain, but those in better circumstances cover it with coarse woolen
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biii/c, cither red, l)liie, green, or yellow, with a broad border always of a different
color. The ui)per classes cover this sheepskin cloak eitlier witli brocade <.r witli
silk. (Cnniiinghani, loc. sup. cit.)

In Hhiitan the dress is a loose woolen coat reaching to tlie knees, l)onnd round the
waist by a thick fold of cotton cloth. The full front of the coat is used as a pocket
and is well stored with bctelnut, prepared chununi, etc. The women's dress is like
that of the Sikkiniese, a long (doak with loose sleeves. Their chief ornaments are
am))er beads, corals with those who (;an afforilthem, and large pins. (Ashley Eden
Report on the State of Hootan, pp. 129, LSO.)

7/<r/.s.—Among the Kokoiior Tibetans, on accoimt of tlie custom pre-
vailing' among- tlie men of sliaving- all the liair oil" tlie head, some head
covei' is invariably worn. A low- pointed cap of green, red, or blue
cloth or cotton and faced with lambskin is the most common head cover
Avorn by men and women (pi. 3). Tiiis ca|> is also worn by the IMon-
gols in this region, but the latter usually add to it a red tassel or fringe
fixed to the apex and hanging all over the crown.*
In winter the men wear a pointed cap of felt, sometimes covered with

blue or red silk, with ear flaps, a large fla]) behind and one in front,
which is frecpiently worn slightly inclined forward so as to make a
visor. These flaps are covered with fox skin (pi. 4). The women and
girls of all ages wear, winter and summer, the low-]»ointed cap described
above, though many always go bareheaded. Some of the wealthy ones
wear a round cap wadded or made of felt and covered with silk, with a
wide turned-up brim faced with fur, fox, or sable. It is copied on the
Mongol hat tor women, worn alike among the eastern as well as the
western tribes of that race.

The above are the hats peculiar to the Kokonor Tibetans, and the one
shown in pi. 3, tig. 2 ai>i)ears, from Chinese works, to have been worn
by them as early as the eighth century of our era. But besides these
national ones, the Chinese felt hat is frequently worn by them, usually
dark brown or black, with a brocaded band around the turned-up brim.
This hat, which is very jK)|)ular throughout Tibet, is woin by both men
and women. A turban nuide of a piece of rather coarse raw silk dyed
purple, about ten feet long and a foot broad, is also frequently worn by
the men among the Kokonor Tibetans and in all other ] tarts of the
country.

In those sections of Tibet where the men never trim their hair, and
where it forms a thick and tangled mass falling over the shoulders,
only cut in a fringe just over the eyes, the jworer people either wear
no head cover at all or only a piece of cloth or sheepskin arranged so
as to come down over the ears. This rude head cover has no top to the
crown; the tangled hair under it is a sufiicient protection against the
weather. A summer hat of a peculiar form is, however, worn in eastern

* According to a Chinese work entitled Hsi-Tsang fu, p. 2, these Kokonor Tibetans
are descended from Turkish tribes which used to live in the Altai Mountains, and
who at that tune wore conical iron helmets shaped like the caps these Tibetans now
wear.





EXPLANATION OF PLATE 3.

Tibetan and Mongol Caps.

Fig. 1. MoNciOL Fi;i{ Cai', Wadded; covered with i>iirp]e satin, trimiiied witli sable,

rt'd ribbons.

(Cat. No 131182, U S. N. M.)

Fig. 2. KoKONOK TiHKTAN (ap. Red cotton; greeu vim, faced witb lanib-.skiu.

(Oat. No. 13118(i, r. S. N. M.)
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Tibetan and Mongol Caps.







EXPLANATION OF PLATE 4

^^' ^-k

Tibetan Caps and Hats.

Fig. 1. Tibetan Winteh Cai>. Felt; covercMl with green clotb, trimmed with

tox-skin.

(Cat. No. 10719:i, V. S. N. M.)

Fig. 2. KoKONoR TiHETAN Winter Cai-. Felt; covered with blue satin, trimmed
with fox-skiu.

(Cat. No. lG7i8U, U. S. N. M.)

Fig. H. Summer Hat of T.s'aidam Mongols. Felt; rim faced with red rloth.

(Cat. No. 1()7191, U. S. X. M.)

Fig. 4. Summer Hat of Tibetans. Straw; covered witii cotton cloth; rim faced

with red.

(Cat. No. 1671.T2, U. S. N. M.)
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Tibetan Caps and Hats
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and uortbern Tibet, and also by the Mongols of the Ts'aidam. That

worn by the Mongols of the Ts'aidam (pi. 4, tig 3) is of felt, the crown a

truncated cone about 8 inches high with a flat top and about U inches

in diameter where it joins the brim, which is some 15 inches in diame-

ter. The brim is usually faced with red or blue cotton, and a string,

with a slipknot drawn tight under the chin, holds it on the head. The

summer hat worn in Tibet, and called shara or chyar dja, is higher and

heavier. The crown and brim are made of blades of coarse grass bound

together with woolen thread; over this is sewn white cotton. The

inside of the brim is faced with red cloth. A band of felt about an inch

broad projects from the base of the crown, and the head fits in it. It

is held on the head by a throatlatch, on which slides a bead as seen in fig.

4. The specimen in the Museum is an exceptionally tine shara, made in

Namru de,near the Tengri nor. The inhabitants of this district are noted

for the quality of the summer hats they manufacture. This hat is not,

as far as I am aware, used in central or western Tibet, but I have seen

it in common use among the K'amba of eastern Tibet. (Land of the

Lamas, pp. 182, 256.)

The common fur-trimmed cap with a large flap behind and broad ear

pieces, in general use in northern China and Mongolia (pi. 3, tig. 1), is

manufactured in Peking for the trade; it is also in common use in Tibet.

The Tibetan form is shown in pi. 4, fig. 1. In Lit'aug the men wear in

summer a circular piece of white cotton cloth ornamented on the top

with a blue-cloth disk, the center of which is red. A drawing string

fixed in the lining enables them to fasten it on their heads, and their

heavy queues are twisted around it. (Land of the Lamas, p. 243.)

Ge<)rge Bogle, who visited Shigatse, in Ulterior Tibet, in 1774, thus

describes the dress of the people of that country

:

The servants and peasants wear horizontal caps made of locks of sheeps' wool,

dyed yellow. They are like the Scotch bonnets, but much larger. I never saw one

above 3 feet in diameter. The women in the winter time cover their heads with

small, rough caps of the same materials. Sometimes they dye them a deep blood-red.

* ' " The higher laymen wear tunics of satin, brocaded or plain, lined with sheep

and lamb skin or Siberian furs, a round cap faced with fur and crowned with a

silk tassel, and Bulgar-hide boots. Red broadcloth tunics are also far from uncom-

mon. The women wear a jacket and petticoat, reaching a little below the knee, of

coarse blanket, or serge, striped or plain, or of Chinese satin, according to their con- *

dition; Tatar stockings, soled with leather and gartered uuder the knee. When

dressed, they have a piece of cloth thrown cloak-like over their shoulders. All ranks

of them are at great pains in adorning their heads, plaiting their hair neatly enough

with coral and amber beads, bugles, or pearls. They wear, also, necklaces of them,

where the pieces of amber are sometimes as large as a hen's egg. The ((uantity of

the two first kinds of Iteads that is on the head, even of a peasant's wife or daughter,

IS amazing. The last two sorts fall to the share only of the ladies. (C. R. Markham,

Narrative of the Mission of George Bogle, etc., p. 120.)

Before passing to a description of the ornaments worn by Tibetans,

it is necessary to describe the mode of wearing the hair, as most of the

ornaments worn by the women are attached to their hair.

H. Mis. 184, pt. 2 44
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Among tlie men the bead is either entirely shaved, as among the

Panaka of the Kokonor, or they follow, in central and parts of eastern

Tibet, the Chinese fashion of shaving all the hair exce]»t on the crown,

and doing that up into a queue, or else the hair is allowed to hang
down naturally over the shoulders and is trimmed over the eyes, as

among the Drupas. Among these latter a concession is usually made
to Chinese ideas, and while wearing the hair in the last-mentioned way,

a portion of it is i)laited into a queue, or a queue of false hair is fastened

onto the shaggy mop of natural hair and tails down to the ground,*

Among the women the national mode of arranging the hair, a mode
which in slightly modified forms is found from Ladak to the Kokonor,

is to make innumerable little plaits falling from the crown of the head

down over the shoulders and reaching to the waist. (See Diary of a

Journey, etc., p. 266.) In some parts of the country, as in Bat'ang,

Chala (Ta-chien-lu), etc., the hair is worn in one big plait hanging

down the back, Avhile in central Tibet (Lh'asa, Shigatse, etc) it is done

up in two or three large plaits, worn either hanging down in front

or more usually twisted around the head. In certain i)arts of Jyade
a combination of the national headdress and the Chinese queue is

the style adopted. The mode of dressing the hair does not vary in

the same locality among the unmarried and married women, though the

ornaments do, the married ones wearing many more, but among the

males it is customary to keep boys' heads completely shaved till they

are nearly nubile.

Though the men among the ])astoral Tibetans take absolutely no

care of tlieir hair, beyond rubbing occasionally a little butter on the

scalp, by which means, they say, they keep out vermin and the skin is

made healthier, the women devote much time to rearranging cheir fre-

quently elaborate headdress, combing the hair (they use the coarse

heavy woodeu Chinese combs) and in plaiting it once or more a week.

The only Tibetan men who wear ornaments on their hair are to be

found among the pastoral tribes, where a large queue, usually of false

hair, is worn in addition to their full suit of tangled locks. On this

queue, which terminates in a tassel of black silk and frequently reaches

to the ground, they either string finger rings (pi. o, tigs. 10 and 11) and
rings of ivory, or they sew on a narrow strip of red cloth big pieces of

turquoise and small charm boxes, similar in shape and size to tig. 12.

This band is fastened on the queue at about the height of the shoulders

and reaches to the waist or lower. The queue is usually worn wound
around the head, and the ornaments on it form a cro^vn, the big ivory

ring being always in front.

An earringis worn in the left ear by the men in most parts of Tibet.

In the Kokonor it is a large gold or silver hoop about 2 inches in diam

* E. H. Parker, China Review, x viii, p. 57, says : " Long before the Mongols existed

as a State the Niicben Tartars were called inen-fa-cho ('queuo wearers') by the

Chinese, and, like their kinsmen, the Manchiis, they made the Chinese they conquered
shave their heads."





EXPLANATION OF PLATES,

Rings, Buckles, and other ornaments.

Fin'. 1. Pair ov (Iili Chate^ainks, Large tiU(iiiois<' in renter.

(Cat. Nil. i:ni8il, U. .S. N.i\].)

Fig. 2. (ioLD .SiiiUT I^UCKI.E. 'J'urciHoise aroiuitl coral, repre.sei)tiiig liutterllie.s.

Lli'asa.

(C:it. Ni.. i:!i:j9i), a. S.N. :\i.)

Fig. S. Silver Shiri B( cki.k. Coral tenter; de.sigu, buttertlies. Kauzd.

(Cat. No. KJUTDa, U. S. N. M.)

Fig. 4. Shirt Button. Coral bead.s inouuted in .silver. Ta-cliieii-hi.

(Cat. No. i:ill8(J, U. S. N. M.i

Fig.."). Silver 8mirt Buckle. C'euter of coi-al ; body in tMr(|iioise. 'J'a-eliieii-lu.

(Cat. No. 131179b, U. S. N. M.)

Figs. ti-U. Silver Rixtis. Cora! and tnrqiioi.se.

(Cat. Nos. 167277, l(J728ll, 167278, 167270, 167281, i;!1677, U. S. N". M.)

Fig. 12. Gilt Charm Box. Set with tiyiinoise. ^'e])alese inaniilactiire. Idi'asa.

(Cat. No. 167241, U. S. N. M.)

Fig. 18. l*LA(iUE. Center of siher, l)order of coral l>ead,s. TLe ornaiiieiitatiou

rejueseuts butterilie.s. In the ceuter is the mystic syll.ilile ()M. \A'<tiii in

Chala. (Ta-chien-lu.)

(Cat. No. 167242, U. S. N. M.)

Fig. 14. Silver Stopper of Sxufk Bottle. With snuff .s]><)on. 'l'o]> set with

coral and turquoise. T.s'aidaui.

(Oat. No. 167294, U. .S. N. 'M.)

Fig. 15. Brea.st Orxament. Worn by Mongol Women. Co])i)er ornament at to|>

set with tiir(|Uoise and coral bead.s.

(Cat. No. 167340, U. S. N. M.)

Fig. 1(3. Head Plaque of Silver. Set with cor.d and turtinoise. Hor Chango.

(Cat. No. 167243, U. S. N. M.)
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Rings, Buckles, and other ornaments.







EXPLANATION OF PLATE 6.

Ear Rings and other ornaments.

Fiy. 1. Man's EakRin(;. Silver; three tiiniuoises set on lioop. Cor;i) Ix'ads at base

a-u(l middle of peudant. Lli'asn.

(Cut. No. \(J7'2H-2, U. S. N. M.)

Fig. 2. WdMKx's SiLNKi; Kah Kin(;s. Flo^^er at cud of lioo]». IVndaiit Fo shon

fniit. Chin cli'uaii.

(Cat. No. i;in78, U.S. N. ]\I.)

Fig. S. Women's .Sii.vkk Ear Kings. Coral l)ea<l in lower ]iart. lint'aug.

(Cat. No. ]fi72Ki, U. H. N. M.)

Fig. L Ma.v's Silver Ear King. Coral set on lioou. KokoDor.

(Cat. No. 167284, U. S. N. M.)

Fig. T). Women's Silver Ear Kings. Heart-shaped ph^iiie studded with turquoises.

Silver hook holds up ear-ring. Jade ring on hoop; also horn ring to keep

the I'oriner in [dace. Ch'aindo and Lh'asa.

((^at. No. 1(57210, U.S. N. M.)

Fig. t). Ma.n's Ear King. Carnelian and two tnrfjuoiscs set on hoop. Koiliik

Tsaidani.

(Cat. No. 1(>7212, I'.S. N.M.)

Fig. 7. Silver Tooini'icK, I^ar Sroon, and Tweezers.

(Cat. No. 1(17272, D. S. N. M.)
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eter set with a coral or turquoise bead. (See pi. 6, figs. 4 and 6.)

Althougb made iii Korluk Ts'aidam, the hitter is a Tibetau earring in

shape and style. Frequently a little strap passes over the ear and

takes the weight of the earring off of the lobe of the ear. A small disk

of leather or bone fixed on the hoop presses against the ear, prevents

the earring from turning, and keeps the jewels in front, which would

without it fall to below the ear by their weight.

Among the pastoral tribes of central Tibet (Namru, Jyade, etc.) the

men, while sometimes wearing the above-described earring, wear also a

larger one consisting of a pendant of gold or silver in the middle of

which is a large coral bead. The lower part is a hoop, on which is fas

tened a circular or heart-shaped plaque set with turquoises. (PI. 6,

fig. 1.) This earring is about 3 inches long. A rough piece of tur-

quoise is frequently tied to the right ear, without any setting whatever.

This is a favorite ornament all over Tibet, even among the wealthy

people in the most civilized parts of the country.

In Lh'asa and other parts of central Tibet, besides the hoop pre-

viously described, officials usually wear a plain gold hoop to which is

fixed a pendant about 3 inches long, in the middle of which is a large

pearl; m this pendant are set turquoises; the lower end is enameled a

turquoise blue. (J. D. Hooker, Himalayan Journals, ii, p. 271, and
Diary of Journey, etc., p. 230.)

Around their necks most Tibetans wear charm boxes {gawo) of wood,

silver, copper, or leather, in which arecarried charms against the various

accidents which may overtake them. These charms are usually unin-

telligible or meaningless Sanskrit words (see Emil Schlagintweit, Bud-
dhism in Tibet, pp. 174, 254, etc.), or sometimes a copy of a short canon-

ical work, as, for example, the "Diamond cutting sutra" {Dorje chodpai

do). A bit of the gown of a saintly lama, a little of the tsamba left

over from his meal and which has been molded into a small disk, on

which is impressed the image of a god (on one in the Museum the

image is that of Tsongk'apa), are also frequently kept in these gawo,

together with painted images of some god or guardian saint, also a

piece of peacock's feather, supi)osed to keep oft' moths.

Some of these (/a ico are very elaboratel}- decorated. In the Museum
collection is an oblong silver box (No. 130391)* 4^ inches long by 3

inches broad and 1^ inches deep. On either side of the box is a silver

tube, through which the cord passes by which the box is worn around
the neck or fastened to a broad strap passed over one shoulder and
under the other arm, by which means five or six such gcuro are carried,

as is frequently the case. The decoration of this box consists in ara-

besques, Chinese dragons, and the "eight signs of good luck" {trasJd

tarjyd)A This gau-o was made at Lh'asa, but shows Chinese influence

in its style of decoration.

* Not ilhistrated in this paper.

iSee H. A. Oldtield, Sketclies from Nipal, ii, p. 179.
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Ou pi. o, tig-. 12, is shown a small gilt (/a wo set with turquoises. It is

1^ inclies square. This (/awo is also of Lh^asa make, but is distinctly

:N'ei>alese in its filagree style of ornamentation. Other (/awos showing

this Kepalese style of ornamentation (the best silversmiths in Tibet are

Nepalese and Chinese) are shown in Dr. J. D. Hooker's Himalayan

Journals, i, pp. 170, 270. A small wooden gaico purchased in Mon-

golia, containing a gilt terracotta image of a tutelary deity, is in the

Museum collection. It is probably of Tibetan origin.

The other ornaments worn by the men of Tibet are finger rings, whi<h

are the same as those previously referred to as being worn on the queues,

or else bands of chased silver in which are set turquoises or coral beads

(pi. 5, figs. G-11). The women frequently wear a smaller gold ring set

with a.cluster of small turquoises. These Tibetan rings are found nmoug

the Mongols of the Ts'aidam, who obtain their jewelry from passing

Tibetan travelers or when visiting Lh'asa or Trashilunpo on a pilgrim-

age. Two of these rings shown on the plate mentioned are known to

the Chinese in Tibet as the "Tibetan saddle ring," on account of their

shape. They are chiefly made in Derge, in eastern Tibet (Laud of the

Lamas, pp. 202, 227).

I have seen in certain portions of Tibet (Miri, near Shobando, for

instance) the men wearing necklaces of coral beads and a substance

which I believe is onyx, and which is called by them ze. (Diary of a

journey, etc., p. 275.)

Most of the ornaments worn by Tibetan women are displayed on

their hair. Among the Panaka of the Kokonor, where, as previously

explained, the women's hair is plaited in innumerable little braids fall-

ing from the crown of the head over their shoulders and back like a

cloak, they have three broad bands of red satin or cloth fastened to

the hair. On these are- attached embossed silver plates or cowrie

shells, pieces of chank shell, and large pieces of red agate called "Chi-

nese cornelian" {Han ma-nao) by Chinese traders, and which are said to

be brought from Liao-tung. Besides these they wear turquoises, coral,

or glass beads. Two of the bands begin at the height of the shoulders

and the middle one at the waist; all of them reach down to the lower hem

of the gown. The same kind of hoop earring as previously described

is worn in both their ears, but most of the women wear none.

Among the Iv amba of eastern Tibet the hair of the women is dressed

in the same way as among the Panaka, but the usual ornaments are

discoidal pieces of amber, in the center of which coral beads are fre-

quently set. A number of these disks are worn on the crown of the

head. On the bauds of cloth which de]iend from the plaits hanging

down the back are also sewn similar amber disks or silver ornaments.

(Land of the Lamas, p. 181.)

In portions of eastern Tibet, more especially the Horba country,

Lit'aug and Chala (Ta-chien-lu), the married women wear large gold or

silver plaques on their heads, sometimes wearing one set in front or on

the back of the head (as in Hoiba and Chala), sometimes one on either
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Turquoises, set in silver and sewed on the queues of women in Mar K'ams.

Lower extremity turquoises and coral beads.

Cat. No. 167275. U. S. N. M. Garfok.
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side of the head and meeting over the crown, as in Lit'ang. Fig. 10 of

pi, 5 is a silver one set with torquoises and coral, and is of the j)attern

worn in Hor Chango (Land of the Lamas, 260). In fig. 13 of pi. 5 is

represented the kind worn in Chala where such ornaments are called

melong, pongi/il or A'o^-'or. In portions of western Tibet, where they

are also the fashion, they are known as cJiirchir (j/?/?>--y^iV).

In portions of the country, Mark'ams and the adjacent country, for

example, where the women wear a long queue down their backs, large

pieces of turquoise set in silver are worn fastened the whole length of

the queue; between each consecutive piece is a small coral bead. (PI. 7.)

Turner thus describes the dress of a Lh'asan lady of high rank, the

mother of the infant Panch'en rinpoch'e lama:

Her complexion was somewhat darker than her son's. She liad regular features,

black eyes, and a character that particularly distinguishes ladies of rank in Tibet,

the corners of the eyelids being extended as far as possible, by artificial means,

toward the temples. Her hair was black, but scarcely visible, from the vast pro-

fusion of ornaments that nearly covered it, consisting of pearls, rubies, emeralds, and
coral. Pearls, intermixed with beads of gold, and some relics, constituted the orna-

ments of her ears. Chaplets of larger gems hung round her neck, among which
were balas rubies,* lapis-lazuli, amber, and coral in numerous wreaths, one chaplet

beneath the other, descending to the waist. Her vest was close buttoned round
the neck. A girdle embraced it round the waist, which was fastened by a golden

buckle, having a large ruby in the center. A garnet-colored shawl, wrought with
white stars, completed her dress, which descended to the knee. She wore bulgar

boots. (Capt. Sam. Turner,.Embassy to the Court of the Teshoo Lama, p. 3.36.)

Hue (Sou-venirs d'un Voyage, ii, p. 257), si^eaking of the women of

Lh'asa, says:

The Tibetan women's dress is very like that of the men. Over their gowns they

wear a short jacket of many-colored stuff. They divide their hair in two plaits,

which they let fall down on their shoulders. Women of low class wear a little yel-

low cap, resembling somewhat the liberty cap which used to be worn under the
French Eepublic. The grandes dames only ornament their heads with an elegant

and graceful crown made of pearls.

t

The fashion in earrings among women varies considerably in Tibet

from one locality or district to another. Besides those referred to on
preceding pages, the Museum's collections contain several other vari-

eties. On pi. 6, fig. 5, is shown a favorite style in central Tibet,

Ch'amdo, and other districts. It is a large silver hoop over 2 inches in

diameter, on the front of which is a heart-shaped plate thickly set with
bits of turquoise. A small hook is attached to the plate and to the

wearer's hair so as to take the weight of the ring oft" the ear. The pair

in the Museum was worn by the native wife of a Chinese soldier sta-

tioned near Ch'amdo, and jade rings, such as are worn on earrings in

* A balas or balass ruby. The word halas is a corruption of Balal-hshi, a popular
form of Badakhahi, because these rubies came from the famous mines on the upper
Oxus, in one of the districts subject to Badakhshan. See H. Yule, Glossary of Anglo-
Indian Words, p. 39.

fFor further details, see Journ. Roy. Asiat. Soc, n. s., xxiii, pp. 121-133 and pp.
222-226, where I have translated all that is to be found in Chinese works on the
subject. Also Dr. L. A. Waddell, The Buddhism of Tibet, p. 572.
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Chiua, especially in tlie south, have beeu added to these by the Chinese

husband.

In tig. 3 of this plate is shown the Bat'aug style of earring, also worn

in all Tibetan localities east of that district. It approaches more the

Chinese style of earring than any other worn by Tibetans. It is fre-

quently made of gold, but is invariably of the form here shown. The

jewel in the lower part of it is also invariably a red coral bead.

The silver earrings worn by the women of the Chin-cli'uan, a border

district of Ssu-ch'uau inhabited by Tibetans, are shown in lig. 2. They

are made by Chinese silversmiths, and represent the peculiar form of

citron called in Chinese Fo-shou, on "Buddha's hand."

The shirts described previously (p. 086) are buckled at the throat

in eastern Tibet, when worn by women, with gold or silver buckles set

with coral beads and turquoises. This buckle is sewn on to the shirt.

A very fine specimen in gold, of Nepalese workmanshii), is shown in

fig. 2 of pi. 5. It was made in Lh'asa for a wealthy woman of Ta-chieu-lu

(Chala). Figs. 3 and 5 of pi. o are of silver set with turquoises and

small coral beads. The design is in one case butterflies, in the other an

open lotus fiower. These were purchased in the Horba country in

eastern Tibet.

Two small buttons of coral linked together by a gold or silver orna-

ment are also much used in eastern Tibet on the shirts worn by women
to fasten them at the shoulder and take the place of buttons. Fig. 4 in

pi. 5 shows one of these linked shirt buttons.

In central and western Tibet the shawl [Jiiulri) worn by the women
is held together in front by a broad breastpin of gold or silver, called,

I believe, chah-pang. A picture of one of these buckles is given by
Dr. Hooker. {Op. cit., ii, p. 195.)

Capt. Gerard, speaking of the people of Spiti in the extreme western

part of Tibet, says

:

The womeu were literally almost weighed down and groaning under a load of

ornaments, such as immense anklets and bracelets of silver or pewter, heavy ear-

rings, metal chains of various kinds, beads of silver, precious stones, colored glass,

and cowrie shells strung around the necks, ankles, and arms, and attached to different

parts of their dress.

The Tartars of both sexes are A'ery fond of ornaments, and they wear as many as

they can afford to purchase, some laying out large sums upon their pipes, knives,

and trinkets of all sorts. They have necklaces upon which are strung large irregular

pieces of a yellow substance called Posliel, * which looks like amber, and when rubbed
attracts feathers. They have beads of coral and other precious stones which resemble
rubies, emeralds, and topazes, and have tassels of red beads hanging from the back
part of their caps. (Capt. Alex. Gerard, Account of Koonawur, Vol. iii.)

Capt. Alexander Cunningham (Ladak, p. 304), speaking of the Ladaki
women, says:

Their heads are always bare, the hair being arranged in a border of narrow plaits,

which hang round the head like a long fringe. From the forehead, over the division

*Spos-8liel (pronounced 2>t;-s/«7) is the Tibetan word for amber. It means literally

"perfumed crystal,"





EXPLANATION OF PLATE

Needle Cases.

Fiii'. 1. Nkkdi.i^ Cask. Ked and green leather. Brass nail.s along lower edge.

Kokonor.

(Cat. No. 107157, U. S. N. M.)

Fig. 2. Nekdlk Ca.sk. Eed leather. Gold lace. Silk tassels. Uiijjer j)art triiunied

with silvei- thread. Chala.

(Ciit. X.). i:!10.-)4, U.S. X. M.)

Fig. H. >;kki>I.k C^a.sk. Re<l leather. KMug ]ioiich ol' red leather. Lit'aiig.

(Cat. \<). 167158, U. S. N. M.)

Fig. 4. Kkk.di.k Ca.sk. Red and black leather. Dergo.

(Cat. No. lfi715G, U. S. X. M.J
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of the hair, they all wear a long narrow band of cloth studded with coarse many-

flawed turquoises, which hangs down behind as low as the waist, and is usually tiuished

off with a tassel of wool or a bunch of cowries. The ears are covered with semicircular

woolen lappets, fastened to the hair and edged with brown or black fur, generally

of the otter skin, called Kunduz.* These ear flaps are always red, the inside being

woolen, and the outside brocade. These are made coarse or flue according to cir-

cumstances, for the Ladaki women seem to pride themselves upon the style and

material of these lappets just iis much as European ladies do upon the fashion of

their bonnets.

These " ear lappets," I may add, are commonly worn in northern

China, where they are known as erh mao.

Although rosaries {treng-wa) belong properly to the chapter on objects

used in religious worship and will be more fully described in that

connection, they are considered by all Tibetans as not only indispensa-

ble in their daily devotions, but as ornaments, and are also used by

many as a means ofreckoning sums. (Land of the Lamas, p. 253.) They

are worn by both men and women around the neck or on the wrist, and

have invariably 108 beads. Some are made of ivory, others of seeds,

of wood, of bone, of coral, turquoises, crystal, or glass.

Throughout northern and eastern Tibet most people carry a needlecase

(kab-cho), suspended to a silver or brass chatelaine frequently of

elaborate workmanship, to which is attached a short broad leather

strap, through which the belt or sash passes. (Land of the Lamas, p. 166

and pi. 11.) A Chinese chatelaine (Xo. 167222)t is in the Museum collec-

tion. These needlecases are usually flat, bell-shaped, and made of red

leather. The interior case can be pulled out bymeans of a strap or tassel

from the cover, which is open along the lower edge (pi. 8.) Another form

of needlecase, manufactured in Derge, is a narrow iron case with a sliding

top held in -place by a spring, and is often highly ornamented (pi. 10).

Another article, frequently most elaborately ornamented and worn
by all Tibetans and hanging from the same chatelaine to which the

needlecase is attached, is a tinder | and flint pouch on the lower edge

* Probably the name of the country from which they are obtained.

t Not illustrated in this paper.

t The tinder is made from the flowers of a small plant of the edelweiss family. It

ifi cixUed pai jxio-tzii in Chinese. Moorcroft (Travels, 1, 408) thus describes the prejia-

ration of tinder in Ladak:
"At Undiir or iShak-than Ring-juo (in Ladakli) I witnessed the preparation of a

peculiar kind of tinder. A small shrub, not above an inch and a half high when in

flower, was gathered and placed on the bottom of a dry iron vessel over a Are. As
the hairy heads expanded they were plucked off and thrown away. The ])lants were
repeatedly turned over to prevent their being burnt. When considered sufficiently

dry the pan was inverted, and the leaves, placed on its l>lackeued under surface, were
beaten upon it with a small stick until well impregnated with the soot, any loose dirt

being carefully blown ott". In this state the slightest sjiark was sufficient to ignite the

preparation. This substance, wrapj>ed up in a thin roll of paper, is also used as

moxa, or as actual cautery, pieces about three-fourths of an inch thick being laid

upon the skin and set fire to. This is a favorite application for pain in the stomach."

I have myself seen it prepared in exactly the same way among the Panaka of the

Kokonor and the K'amba ofeastern Tibet. Insteadofsoot they mixed a little very fine

gunpowder with the parched and crushed plant.
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of which is a steel. These are called me-clian (written me Icliags) and

are in common use all over Til >et, China, and Mongolia. The Chiuese style

of tinder pouch shown in Dr. Hooker's work (Himalayan Journals, ii,

p. 219) as existing- in Sikkim, has been found by other travelers in

Bhutan and even among the Abors and Mishmis. The Tibetan me-chag

is of two styles, the Dergc and Pomiid forms. The first is always

decorated with silver bosses, coral, and turquoise beads, and is of

either red cloth or leather. (pLO, fig. 2.) The Pomiid kind, as shown

in the specimen m the Museum collection, is a beautiful piece of work

iu open gold and silver, in which are set 3 large beads, 2 of coral,

and 1 of turquoise. The poucli is of red cloth, and is 5i inches long

and 2^ inches broad. An embroidered cloth case fits over it to protect

it from the weather (pi. 0, fig. 4) In pi. 0, fig. 3. and another specimen

not here illustrated* are me-chag of Mongol manufacture, and were prob-

ably made in eastern Mongolia among the Halhas, though the former is

Tibetan in its style of decoration.

Another orimment sometimes worn in eastern Tibet by women is

shown in pi. 0, fig. 1. It consists of a toothpick, ear spoon, and tweez-

ers, the latter, however, being only used as a toothi)ick. It is attached

to the gown by a ring at the end of a silver chain; the implements

hang by a few links of chain to a half rupee surrounded by silver work,

in which are set coral and turquoise beads.

A short knite is carried suspended from the belt of all Tibetans;

with it they cut their meat. The scabbard in some cases is highly

orminiented; especially is this the case with knives of Derge make (pi. 10 j.

A finely-ornamented belt with knife, needlecase, and strike-alight,

belonging to the writer, and of Derge manufacture, is shown iu j)l. 10.

The knife used in the Kokonor region is 0| inches long—the blade,

which is of iron, 5J. The handle is of horn, andiron and copper wires

are inlet into it ; the scabbard is of iron. These knives are made in two or

three localities along the Kokonor border by Chiuese blacksmiths. The
knives from Shang-wu-chuang (about 20 miles from Hsi-ning in Kan-su)

are especially prized, as are also the swords coming from the same

locality (see Diarj- of a Journey, etc., p. 104). The products of this

locality are recognizable by the damascening on the blades. The people

in this locality are a mixed Chinese-Turkish race, and this industry was

Ijrobabl}' brought here from Turkestan.

In the more civilized portions of Tibet the Chinese knife and chop-

sticks are frequently used, the case often richly ornamented with

embossed silver, the handle of the knife and the ends of the chopsticks

being also covered with worked silver (pi. 11, right-hand figures).

As a general rule Tibetans allow no hair to grow on their faces, but

pluck out the few" hairs growing on them as they appear with tweezers

[chyanintser), which they carry suspended around their neck or from their

* Cat. No. 131023 U. S. N. M.





EXPLANATION OF PLATE 9.

Tooth-pick and Strike-a-lights.

Fig. I. SiiAKR TooTHi'iCK, TwKEZP^.R, AND Ear Spoon. Attached by ii silver cliaiu

to a half rupee. Upper oinainent, hutterfiy witli tnrciuoise body. Chahi.

(Cat. No. 16727-J, IT. S. N. M.)

Fig. 2. Tinder and Flint Pouch. Red cloth. Silvei- nails aroniid the edge.

'J'hiee coral beads in the ceuter. Derge.

(Cat. Ni). l.'ni)24, T!. S. X. M.)

Fig. :S. Tinder and Flint Pouch. Russia leather. Oruanieiited with silver, tnr-

([iioises, and coral. Jade cyliuder to jians thi'ough belt. Easteru Mou-

golia.

(Cat. No. Iti72li-J, U. S. N. M.)

Fig. 4. Tinder ani> Flint Pouch. Red cloth. (U>\d and silver ornainentatioii.

Turquoise and coral beads in the center. Poyul.

(Cat. No. 1672(10, V . S. N. M.)
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Tooth-pick and Strike-a-Lights.
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Belt of red leather, with ornaments in silver and coral:

Knife;—scal)bard of iron and gold ; coral and turquoise l)eads in handle and on scabbard. Tinder and fiint pouch,
with silver studs, large turquoise at end of thong. Needle-case of iron and gold, set with turquoise and coral
beads. Derg6.
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,

Chatelaine of silver: turquoise set in center. Chopsticks and knife in case,
WITH silver mountings. Iron seal with leather cover.

Cat. No. 131230. U. S. N. M. Eastern Tibet.
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belt or prayer beads. * In the more civilized portions of the country,

especially in the south and near China and India, it is not uncommon to

see men wearing- a mustache, aud in some instances, among- lamas

especially, I have seen men wearing full beards, some quite thick and

long. Chinese razors, or the sheath knives above referred to, are used

to shave the head and face. I have seen no razor of native manufacture.

Dr. Griffiths, speaking of the ornaments worn by the women of Bhu-

tan, says that they "wear a plate of silver fastened round the head and

crossing on the upper part of the forehead, wire earrings of large dimen-

sions, and peculiar rings fastened to a straight silver wire, and worn

projecting beyond the shoulder." (William Griffiths, Journal of the

Mission to Bootan in 1837-'38, p. IGO.)

Dr. Hooker (Himalayan Journals, ii, p. 86) describes as follows the

dress of some Tibetan women from K'amba djong,t a district to the

north of Sikkim, witliiii the confines of Ulterior Tibet (Tsang):

The men were dressed as usual in the bhinket cloak, with brass pipes, long knives,

flint, steel, aud amulets; the women wore similar but shorter cloaks, with silver and

copper girdles, trousers, aud flannel boots. Their headdresses were very remark-

able. A circular band of plaited yak's hair was attached to the back hair, aud encir-

cled the head like a saint's glory, at some distance round it. A band covered the

forehead, from which coins, corals, and turquoises hung down to the eyebrows,

while lappets of these ornaments fell over the ears. Their own hair was plaited iu

two braids brought over the shoulders, aud fastened together in front, aud a little

yellow felt cap, traversely elongated, so as not to interfere with the shape of the

glory, was perched on the head.

This mode of dressing the hair, as well as that of Bhutan referred to

by Griffiths, are but modilicatioiis of the crowns worn at Lh'asa.

Tattooing as a means of ornamentation is hardly ever practiced by

Tibetans. I have seen a few men from Lh'asa, or the adjacent coun-

tries, who had a "hooked cross" [yung-drunij) tattooed on the back

of their hands near the thumb, and some others with a round dot or

two tattooed at the same place, but beyond this I have neither read nor

heard of any tattooing among tins people. The jiersons on whom I

saw tattooing were traders, who had frequently visited China and India,

where tattooing is known and practiced to a limited extent, and in

either one of these countries, or by a man from one of these countries

residing- in their own, they may have had the marks on their persons done.

Weavinfj.—Although according to Tibetan accounts (see p. OTi') the

art of weaving was only introduced into this country iu the seventh

century, after intimate relations with China had been established, we
may on good grounds doubt the accuracy of this tradition, for the Sui

shu, or Chronicles of the Sui dynasty (A. D. 589-618) Bk. 83, speaking

of the Tibetan T'ang-hsiang tribes, says: "They weave yak and goat

* Du Plan Carpin (Historia Mongalorum, 658) says of the people of Tibet (his Terra

Biirithabet) :
" Isti pilos iu barba uon habent: imo quoddam ferrum iu manibus por-

tant, sicut vidimus, cum quo semper barbam depilant, si forte aliquis crinis crescit

in ipsa."

t These Tibetans are black-tent dwellers and originally came from northeast Tibet.
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hair aud sheep's wool, aud make tents/' aud the Aunals of the Tnng

dynasty (T'ang shu, Bk. i*21), which covers the period from A. i). 618

to 907, says of these same people, "Men aud women wear long skin

gowns, or gowns of coarse woolen stuff with a nappy surface."

Among the pastoral Tibetans of the present day cloth is woven from

the hair of yaks and goats and from the wool of sheep. The wool is

cut oft' the sheep with a knife and isof very irregular staple; very gen-

erally it is not washed before it is s])un into yarn. The usual occupa-

tion of pastoral Tibetan men and women, or perhaps one may call it

their usual amusement, is spinning yarn. They carry a small package

of wool or yak hair in the bosom of their gowns and twist the yarn as

they walk along herding their sheep, or when sitting in their tents

over their tea. The spindle, of which a specimen is in the nniseum

(see Diary of a Journey, etc., p. 132), is about 11^ to 12 inches long and

consists of a straight wooden rod with a notch at the end in which

the yarn is caught, and terminates at the lower end in a flattened clay

whorl about 2 inches in diameter.

Sometimes the clay whorl is replaced by two sticks at right angles,

and a little iron hook is fixed in the end of the rod instead of the notch

above referred to. There is in the collection even a more primitive spindle,

ill which the whorl is a short bone and the rod has a fork at the end on

which the yarn catches. This spindle was collected among the Ordos

Mongols, who spin and weave, by the way, exactly as the Tibetans do,

though they practice the latter art to a much less extent (see Diary of

a Journey, etc., p. 22).

The loom usually used in Tibet is of extreme simplicity; it is also in

use in Mongolia and generally in the border country of northern China.

The warp, which is hardly ever over 10 inches to a foot broad aud about

40 to 50 feet long, is fastened to the ground by large pegs at either end;

the weaver squats over this and pushes the balls of thread through the

warp; two or three blows from a heavy wooden batten are given on each

thread of the woof, aud the alternate threads of the woof are kept

separated by two small sticks and the batten itself. The part of the

warp near the weaver is kept raised to a convenient height from the

ground by either a little rounded piece of wood raised on feet and placed

under it, or else by a big stone. The woof, according to Jaeschke

(Tib. Engl. Diet., p. 331), is called ^>M>t {sjmii), the spindle, [pang] and

the whorl
(
pang-lo). In this primitive fashion the material for the black

hair tents of the pastoral tribes is woven, and also the woolen material

used to make clothes, boot-linings, bags, etc. This latter stuff", which

is always used undyed, is called la-iru, or ta in some sections of the

country, and is sometimes quite fine. The coarser varieties, all man-

ufactured by the Kokonor Tibetans, are represented in the Museum's
collections by Xos. 13120S, 1(37202, and 167203,* in the last there are

narrow bands of l)lack wool.

*Not illustrated lu tliis paper.
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In some parts of tlie country a rude vertical loom (called, I believe, tag-

tan written htag-sfan) is used, but, as far as my uui^racticed eye could

discern, it showed no material difference in the mode of weaving from

that above described. Jaeschke (Tib. Engl. Diet., s. v. dong po) speaks

of a shuttle made of a piece of bamboo called dong po. This implement,

which I have never seen used, may be common in western Tibet, where

that missionary resided, but in all parts visited by me the yarn was

made up into balls. The woof in the vertical looms is wrapped around

two rollers so that the weaving may be done in a confined space, but I

noticed no such mechanical devices as I was expecting to find for

drawing up the parts of the warp as required, but only snmll sticks,

varying in number, as in the ruder loom previously referred to. This

loom has unquestionably been borrowed from China, audit ishighly prob-

able that in many parts of Tibet the one in use is of the pattern usual

in China; unfortunately, I can find no description of one in any works

to which I have access, and my own knowledge of the subject is too

limited to make a description of it intelligible.

Father Desgodins says:

111 Tibet the professioii of weaver, called Ta-keii (htag-mk'an), is coutiiied to the

women. The loom employed is not complicated; it has ouly the essential elements

usually found in such appliances.

Nearly all the woolen stntfs are diagonals. The pieces are from 30 to 35 centime-

ters broad, often less, and 10 meters long. They are thick and rather coarse, for the

surface is not shorn as is done with cloth with us, but they are very warm and nearly

waterproof.

I have been told of a woolen stuff, very line and rather loosely woven, called

tirma. It is a very fine texture, and resembles somewhat the stuffwe call serge; it

is frequently used to make the scarfs worn by the lamas over their shoulders during

prayers; it is, I believe, the most expensive tissue they manufacture. They do not

know how to weave wide stufts as in Europe, but all the little narrow strips are

afterwards sewn together with woolen thread, and look very well, though they would

not suit French taste. (Desgodins, Le Thibet, p. 390.)

The cloth most commonly used in Tibet is that called prug (pro-

nounced tntJi-), but which is perhaps better known under its Chinese

name of j)?</o, a transcription, I take it, of the native name. It is chiefly

manufactured in Ulterior Tibet, near the city of Shigatse (see Turner,

Embassy to the Court of the Teshoo lama, p. 225), whence it is exported

to all parts of Tibet, to Mongolia and China. The principal colors are

red, purple, blue, white stamped with crosses, narrow stripes of blue,

yellow, green, etc., running across the stuft", or a combination of the

stripes and crosses. (PI. 12.)

The price of pulo varies from an ounce of silver a piece to 30 or 40

ounces for the finest kinds. It is usually 10 or 11 braces {damha) long.

The variety of cloth called tirma, mostly used, as Father Desgodins

remarks, for lamas' shawls, is invariably dyed red. It is of the same
width as the tnd-, about 9 inches, a good sample of it is in the Museum
collection.

In Po-yul, in southern Tibet, a very closely woven stuff, which is
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quite waterproof, is woven by the natives. It is extremely narrow,

about 4i to 5 inches in breadth, and in it are narrow stripes of red,

white, green, blue, and yellow. This stuft' is very much prized. The

women make their aprons and skirts of it in some portions of the

country (Mark'anis and Bat'ang for instance), and blankets of it are in

great demand, 13 bands of the stuff being sewn together to make a

blanket, never more or less.

I have found but few notices concerning Tibetan weaving in books

accessible to me. William IMoorecroft, however, gives some interest-

ing details on the methods of weaving of the northern Ladakis:

To the northward a coarse loom is iu use, little unlike in its parts to the cue com-

mon in Europe. Here the two ends of the warp are fastened together, and it is then

stretched upon two rods, one tixed to the body of the weaver (who is invariably a

woman) by a cord, which admits of the work lieing loosened or tightened at pleas-

ure, and the other well fastened to some stones at a distance equal to half the length

of the cloth. The whole is close to the ground, on which the work woman sits, but

the porti(m close to her is slightly elevated by a third rod. Loops, each including a

thread, and received upon a small stick like a rattan, supply the place of a heddle;^

of these there are three sets, which draw up parts of the warp alternately as

required. A large heavy mash, into which a thin bar of iron is inserted, is a substi-

tute for the reed, and three or more heavy strokes are made with its armed edge upon
every thread of the woof. The last instrument must be taken out after«the inser-

tion of each piece of yarn, and when placed perpendicularly, with its two edges

8ei)arating the warp, abundance of room is given for the passage of the balls of

worsted made use of, without the covering of a shuttle. This part of the process is

tedious, but the warp is prepared in a quick and simple way. Several pegs are driven

into the ground so near each other that the whole may be reached without any
material movement of the body; the yarn is fastened to one of them, and carried on

round the others till a sutiicient quantity has been wound; all are then taken olf

except three, which have their places supjilied by rods, and the warp only requires

spreading. - >* * Each piece is about 17 inches broad, and the average length

may be stated at 74 yards. * * * Very good sacking is also made of the hair and
wool taken from the yak. (Travels in the Himalayan Provinces of Hindoostan,

etc., II, pp. 72-74.)

Felt {chyin(i-j)(() is also largely used in Tibet. Its mode of manufacture

is extremely simple. The wool, having been first picked over, is s])read

out a handful at a time on a large piece of felt on the ground, each hand-

ful overlapping the preceding one iu such a way that a piece of uniform

thickness and of whatever size is desii'cd is made. This is rolled up
tightly and with much pounding of the closed tist and then unrolled,

and this work is kept up for an hour or more; then the roll is soaked in

water and the work of rolling, unrolling, kneading, and beating with

the closed fist goes on for another hour or two. I was told that a piece

of felt had to be kneaded at least 1,000 times before it was ready for use.

After the roll has been left to dry for a while it is opened, and by pulling

it slightly in different directions the surface is made smooth, and the

edges are trimmed with a knife. Sometimes it is bleached. Altogether,

Tibetan and Mongol felt is vastly inferior to that made by the Chinese.

The Navajo loom, I take it, resembles this one very closely.





EXPLANATION OF PLATE 13,

Specimens of Tibetan Weaving.

Fin'. L Gakteus. Woven iu the 'I'.s'aioiijj

Fit;. 2. Bklt. Wovcu in Jyade.

(Cat. No. 107200, U. S. N. M.)
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Specimens of Tibetan Weaving.
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There are fairly good specimens of Tibetan, Chinese, and Mongol felts in

the Museum's collection. A specimen of tine Chinese felt formed into

a pair of socks by the Eastern Mongols is also in the Museum. It was

made at Chang-chia k'ou (Kalgan).

All the cotton stuffs used in Tibet are broughtthere either from China

or India, as are also the silks, satins, broadcloths, etc., there made

use of.

Dyeing.—Desgodins says

:

Th« profession iu which Tibetans excel is that of dyeing; not that there are artists

specially given to this work, for every family can dye the stuffs woven iu the house.

Vegetable dyes are nearly exclusively used, and they know how to fix the colors so

wtiU that they are practically permanent. * * * To dye red they use a kind of

garance ten and ka, which imparts to the former a deeper but very tine color. I am
unable to say what this latter substance is. With the refuse of Art they make sealing

wax lagiiia. * For dyeing yellow a very bitter root is used, which is also used iu med-

icine for inflammatory diseases; they call it chiruj-tsa and the Chinese linaii(i-lien.

ludigo, which they call ram, comes to them from India, but they can also get it from

certain of the warm valleys of their country. * » * Sometimes they paint on the

stuffs flowers and princi])ally crosses. These colored stuffs are then called Laoua-

chra-cha or diru-clui according as the stufl' is laoua or chrit. (Desgodins, Le Thibet,

pp. 391, 392.)

The dye called ten by Desgodins is possibly the tztl-ts'ao of the

Chinese [Anclmsa tinctoria:^), and huang-Uen is the Picrorhiza kurroa

(Eoyle). Dr. Hooker (Himalayan Journals, p. 41) says that the leaves

of a shrub {symplocos) are dried in Sikkim to be sent to Tibet, where

they are used as a yellow dye. I have seen in parts of Tibet (west of

Ch'amdo) people gathering a yellow gooseberry which, 1 was told, su])-

plied a yeUow dye, and the root of the rhubarb i)lant is also used to

supply that color in parts of Tibet and in the Ts'aidam. I have been

unable to learn where the Tibetans get their brown or green colors.

The latter are especially line. In northwest China a fine brown is

obtained from the acorns of the holly-leafed oak {ching Wayig in Chinese).

Possibly this is used by Tibetans, for the tree is very abundant in

many places of eastern and southern Tibet.

According to Abbe Hue (Souvenirs, ii, p. 208), the Xepalese at

Lh'asa do most of the dyeing, but, he adds, they are only allowed to

dye native cloths, and all imported stuffs must be used as received

there, this being done to encourage the consumption of native jjroducts.

V.

HABITATIONS—HOUSEHOLD UTENSILS—FOOD—TOBACCO.

*

The i)astoral Tibetans throughout the country inhabit tents made of

yak hair. The Tibetan tents are rectangular, with a tlat roof. Some of

them are not more than 10 or 12 feet long, but I have seen many 50 feet

long by 30 feet broad. A space about 2 feet wide is left open along the

center of the top to admit light and let smoke escape. Under it is a

It is the lac produced by the Coccus lacca.
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ridge pole supported at each end by vertical posts. These are the only

posts used for holding up the tent. The roof is stretched by cords

whicli are fastened outside to the sides and corners, and which, passing

over short ])oles some distance from the tent, are pegged to the ground.

The lower edge of the tent is held down by iron pins or by horns of the

Antilope Hodgson i. Hue most felicitously compares these tents to huge

black spiders with long thin legs, their bodies resting upon the ground.

Sometimes to keep off the wind and snow the inmates build a low wall

of mud and stones, or else of dry dung, around the outsule of the tent,

or, when large enough, inside of it; but they do not frequently resort

to this ex])edient m the Kokonor section, where there is but little snow.

In the center of the tent is a long, luurow stove made of mud and

stones, with a fireplace in one end and a flue passing along its whole

length, so that several pots may be kept boiling at the same time.

These stoves, in which only manure is burnt, have sufficient draft to

render the use of bellows needless, and are altogether a most ingenious

contrivance (see Diary of a Journey, etc., p. 123). Around the walls of

the tents are piled up leather bags in which the occupants keep their

food; also saddles, pieces of felt, and innumerable odds and ends, of

which only the owner knows the use and value. A small stone or birch-

wood mortar for pounding tea, a wooden tea churn about 2 feet high

—

made of a hollowed log and hooi)ed with wood (i>l. 14, fig. 9). or out of

a joint of bamboo, which are, in some parts, used also to churn butter

in—a few small and very dirty wooden milk pails with handles of plaited

yak hair ( see Diary of a Journey, etc., p. 204), a log or two of wood roughly

squared, and which take the place of tables, and a small quern are the

principal articles of furniture in these "black tents."

Food.—The food of the tent-dwelling Tibetans consists principally of

tea and parched barley or tsamha; the barley they buy from the agri-

cultural Tibetans in exchange for butter, hides, or wool. The prepara-

tion of tsamha is not ditticult. The grain is parched in a pan and

winnowed, when most of the husk falls oft"; after this it is ground in a

small quern, when it is ready for use. The flavor of tsamba depends

on the browning or roasting of the grain, and on the fineness of the

meal. When it is too fine it is not considered good, nor is it liked

when it is ground in a large water mill, altliough large quantities of it

are prepared by the Chinese for the Kokonor Tibetans in this way.

The Museum has several samples of tsamba. The meal Avhen ready for

use is kept in small bags {tsam kuJi), some of cloth, others of red

leather, the lower part of the bag being sometimes covered with mar-

mot or leopard skin {i)l. 14, fig. 4). The other articles of diet of these

people are mutton and, occasionally, game, sour milk (sho or taral),

granulated cheese {chura), cream cheese (jrima), the root of the poten-

tilla anserina {chotmia), and, occasionally, vermicelli (hua-mien) and
wheaten cakes [pale or Icore). (See also Diary of a Journey, etc., pp.

239, 274, and 278.)
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Articles used in making Tea.

Fi-.

Fiji.

Fiji.

Fig.

Fig.

Fig.

Fig.

1. ]>i!As.s Pot. Used by Kokouor Tibetiuis. Made by Cliiucse.

(Cat. No. i:ni81t, r. S. X. M.)

2. B.vMBDt) Tka STKArxKR. Fiisteru Tibet.

((;ut. No. i;il03i), U. S. N. M.)

3. A\'()()DKX Bowi,. Bat" aiig.

(( 'at. No. 167'j:iO, U. S. N. M.)

3a. Su.vi'.K Si'ooN. Lh'asa.

((;at. No. 131(120. U.S. N. M.)

Fii

Fig.

FiL

4. T.sA.MB.v Ba(;. Made of red leather and .stiijx'd doth. Dergo.

(Cat. No. KiT'Jll, r. S. N. M.|

5. Cor'PK.K TKAi'or. Silver spoilt. Handle aud .sjioiit, dolphin-.shaped; ueck

and lid finely chased. Derge.

(Cat. No. 1(17170, L'. S. N. :M.)

(!. AVooDKN Bl TTKK Box. Lli'asa.

(Cat. No, KilOOl, U. S.^\ :\I.)

7. Bkick Tka. Known as ijo-nKtmi-cliitixi variety. Ta-chifn-lii.

(Cat. No. iiium;!, U.S. X. M.)

8. Smai.1. Tka Dashkk. .Tyado.

(Cat. No. 107216, U.S, N, M.)

!». WooDKN Tka Chckx and Dasiikh. Made of I wo piee<'s of a hollowed log;

hoops of willow twigs. Kanzc.

(Cat. No. 131040, U. .S. N . M ,

)
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Articles used in making Tea.
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Tea is, however, tlie principal article of food amoug all Tibetans. It

is not simply tlie beverage but the food of tbis people, for it is nearly

invariably taken mixed with butter and tsamba and the leaves are not

infre(iuently eaten. For a full description of the "brick tea "used in

Tibet and its mode of preparation 1 must refer the reader to tbe account

I have pubhshed elsewhere.* Tbe Museum collection contains a num-

ber of specimens of brick tea of various grades (pi. 14, fig. 7, shows one).

I shall oidy describe here the way in which the beverage is prepared.

Tea, previously reduced to powder in a mortar, is put in the kettle

(Diary of a Journey, etc., p. 96, figs. 1 and 4) when the water is hot, but

before it is boiling, and is left to boil for about five minutes. Freipiently

a little concentrated extract of tea, kept for the purpose in a small tea-

pot, is added to give additional flavor, and a little salt or soda is also

thrown in. Sometimes it is partaken of at this stage of its preparation,

but much more generally it is poured through a small bamboo strainer

called ja-ts'ag (pi, 14, fig. 2) into one of the i^reviously described tea

churns {dong-mo), and a chunk of butter and alittle tsamba having been

added, it is vigorously churned for a minute or so, when it is ]>oured into

tea-pots of earthenware or metal (pi. 14, figs. 1 and 5, and pi. 15) and is

then ready to be drunk. Each one draws from the bosom of his gown

a little wooden bowl {purba), frequently lined or otherwise ornamented

with silver (pi. 14, fig. 3), and, a little tea having first been sprinkled

toward the four cardinal points as an ofl'ering to the gods, the bowls

are filled. Taking with his fingers a chunk of butter from a sheep's

paunch in which it is kept, or from a wooden butter box i^marpa) (pi. 14,

fig. 0), the drinker lets it melt in his bowl, drinking the while some of

the tea and blowing the melted butter to one side. When but a little

tea is left in the bottom of the bowl, a handful of tsamba is added, and

tbe tea, butter, and meal are deftly worked into a ball with the right

hand, the bowl being meanwhile slowly turned around in the lett. The

resulting lump of brown d<mgh, which is of a rather agreeable taste, if

the butter is not too rancid, is then eaten, and enough tea is drunk to

wash down the sodden lump. When dried cheese [chura) is eaten it is

first soaked in tea and then eaten with buttered tea and tsamba. \

The Tibetans of all parts of the country make tea as above described,

and eat their tsamba in tbis way. They have no regular meals; tbe

kettle is always kept full of tea and each one takes tea when he is

hungry. I Those who, like lamas reading the sacred books and others,

are continually emjiloyed during the day, keep beside them a pot of

*LaiKl of the Lamas, pp. 278-281 and p. 310, and also to E. Collioiirne Baber's

Travels and Reseax'cbes in Western China, p. 192 et seq.

tFre(ineutly, also, the tea is drunU plain with the addition of about a fifth its

volume of milk.

tin Knnduz the people use Keimiik chali or cream tea; fat is sometimes added

and salt is the uniform substitute for sugar. (Wood, Journey to the Source of the

Oxus, p. 143, 2"' edit.) Milk tea is or was served a taudiences given by the Emperor
of China.
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tea on a heap of hot ashes or a little hmsero, and occasionally give it a

stirring up Avith a small churning stick (pi. 14, tig. 8) resembling that

used in chocolate pots with us.

When one has eaten sour milk {sito or taral-), or anything which soils

the bowl, it is customary to lick it clean before putting it back in the

gown.

If mutton or any other meat forms part of the meal, it is boiled in

the same kettle in which the tea is prepared, and each one picks out a

piece from the pot and holds it in his hand, cutting mouthfuls oft" it

with his sheath knife and carefully removing every particle of meat

from the bone. The Kokonor Tibetans and the K'ambas have a saying

to the effect that one can Judge of the way a man will manage impor.

tant business by seeing him pick a bone. (Land of the Lamas, 79-80.)

Butter is nmde either in the tea churn or in a goatskin bag roughly

shaken about. Dr. Hooker ( Himalayan Jouinals, ii, p. 77), speaking of

some black-tent Tibetans he visited in Upper Sikkim, says:

The ohiirus vi-eve of two kinds, cue being an oblong box of birch bavk, or close

bamboo wickei'work, full of branched rhododendron twigs, in which the cream is

shaken. - ^ » xhe other churn was a goatskin, which was rolled about and

shaken by the i'onv legs. The butter is made into great squares and packed in yak

haircloths; the curd is eaten either fresh or dried and pulverized (when it is called

"Tschenzip").

Wherever I have traveled in Tibet I have found the butter made
into balls, sometimes weighing L'O pounds or more; it is sewed up in a

sheep's i)auuch or wrapped in a bit of goatskin with the hair left on.

Dr. Hooker's Tschenzip is perhaps better known as chura; it is not

used to any great extent except among the tent dwellers.

Moorcroft (Travels, ii, p. 79) says:

At Kinar (in Ladak) I first learned that dahi, or curdled milk, is churned into but-

ter, and found a pail employed as a churn, the churning stick being supported by

two arms fastened to a post and turned by a rope, as in Hindostan. The natives

affirm that butter made from milk in the tirst instance disagrees with them.

The teapots used by Tibetans are of earthenware or metal, and,

though the ornamentation on them varies somewhat in different locali-

ties, the general shape is everywhere the same—a very narrow neck,

a large globular body, and a rather small base. The spout is most fre-

quently ornamented so as to represent a dragon's head, the extremity of

the spout projecting from out the mouth. A metallic cover is attached

by a chain to the handle, in which, in the case of earthenware tea-

X)ots, a hole is made for the extremity of the chain. In some of the

earthenware teapots, especially those from Lit'ang and farther east,

irregular cubes of broken chinaware are pressed into the parts so as

to form a rough kind of ornamentation. The mouth, spout, and handle

of these teapots are luted on, and there are lines grooved around the

neck and body of the pot, the lines on the latter part being usually

vertical. Some pots are made of black earth, but most of them of

coarse red<lish clay, in which there is a good deal of mica, ami all are

very porous. Before being used, earthenware pots are slightly heated





EXPLANATION OF PLATE 15,

Earthenware Teapots.

Fig. 1. Eautiikxwauk Teapot. Jyud^.

(Cat. No. lG7231a, U. S. N. M.)

Fig. 2. Kei) Earthenware Teapot. Lh'asa.

(Cat. No. 167231b, r. S. N. M.)

Fig. o. Black Earthenware Teapot. Having small pieces of Chinaware pressed

into the snrface. Stamped brass top. Lit'aug.

(Cat. No. 167231c, U. IS. N. M.)
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and well rubbed with butter. Good specimens of earthenware teapots

are shown on pi. 15.* The best metal teapots are made in Derg6 in

eastern Tibet, and in many of them brass, copper, and silver are com.

bined so as to produce a highly ornamental effect. A Derge j)ot of

wrought brass is in the collection, and on pi. 14, fig. 5 is shown a tea-

pot of copper with chased spout and handle; both have highly orna-

mental tops. Several teapots in my private collection are of silver and
brass, and show much taste and great cleverness in execution.

Throughout Tibet it is not uncommon to now and then find poor people

reduced to using a substitute for tea—chips of wood, roasted pease, or

willow leaves, anything, in fact, which can impart a little coh>r and slight

astringent taste to their drink.

Among the Kongwa Tibetans of northwest Kan-su it is customary to

eat tsamha dry, with a small spoon. (PI. 14, tig. 'Sa.) They throw a

little meal into their mouths, taking it from a large bowl placed before

them, and then wash the dry stuff' down with a guli) of tea from their

wooden bowls.

Dr. Griffiths says of the people of Bhutan:

They use brick tea from Tibet and make rungapah, a substitute prepared from the

leafofapearormcdlar; also c/faw;/, made from rice. (Dr.W. Griffiths, ojj.sHi^.d/., p. 167.)

In the more civilized parts of Tibet tea and tsamba are used in the

same way and lu^.arly to the same extent as amongthe tent dwellers, and
vegetables form a very small portion of the diet of any of the Tibetan

people, liice, imported from China and Bhutan, is occasionally used,

sometimes boiled with milk, sometimes made into a pillaw {dre-sil in

Tibetan), in which is put melted butter {marl-ti), raisins, and sugar.

Spaghetti (in Chinese, 7nien) is also eaten by the house-dwelling Tibet-

ans, by whom it-is known asjyafuf/, and this dish, as well as vermicelh
{A-ua-mieH), has been introduced into the country by the Chinese.

Chinese condiments are also used by the wealthy Tibetans, who fre-

quently have their meals served in purely Chinese fashion.

While pork is never eaten by the tent-dwelling Tibetans, it is used
to a considerable extent by the people of central and some parts of

eastern Tibet, but mutton and yak flesh supply by far the largest part

of the animal food eaten by them. The pastoral Tibetans export in

winter to Lh'asa and elsewhere frozen sheep's carcasses, and they them-
selves use large quantities of dried mutton {sha Mm). The meat is cut

in strips, boiled, and then dried. In this shape it will keep for nearly

a year, and is much used while traveling.

Cabbages, turnips sometimes dried, radishes and potatoes, pease, and
several varieties of beans are eaten, but in very small quantities, the

people preferring tea and tsamba to any other diet which can be placed
before them.

*I have never seen pottery manufactured in Tibet, and the only reference to the
subject I have fouud in any work ou Tibet is in Captain Pemberton's Report on
Bootan, p. 74.

H. Mis. 184, pt. 2 45
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The only alcoliolic drink of the Tibetans is barley wine, or nds cWang.

Jaeschke (Tib. Engl. Diet., p. 154, s. v. cli'ang) tbus describes its jjrepara

tion:

When the boiled barley has ^rown cold some pahs (or yeast) is added, after which

it is left standing for two or three days, until fermentation commences, when it is

called (jlum. Having sufficiently fermented, some water is poured on it, and the

beer is considered ready for use.

In some parts of the country this nlis cWang is distilled, and a very

strong colorless liqnor of considerable strength thus obtained, which

is called arralc.

Houses.—Tibetan liornes are so nutch alike throughout the whole

country that a description of one will serve for all. They may, how
ever, be divided into two classes, those of the ricli, in which there is a

central court, around three or more generally four, sides of which rise

buildings usually three stories high, and those of the poorer class, which

are two storied, and have a coitrtyard in front or behind them. In both

classes of houses the ground floor is used as a stable and godown.

The following description of the houses of East Tibet will apply, with

such slight differences as the scarcity or abundance of timber in the

different localities must occasion, to houses throughout Tibet:

The walls of the houses are generally made of Hat stones, held together with mud
mortar. I do not believe that lime is ever used. Often the walls are of beaten earth.

The ground floor is ordinarily given up to cattle; On the tirst floor are the rooms,

usnally large, and lit by means of little square or oblong windows divided by a bar

in the shape of a cross. There is no glass in the window frame—not even paper, as in

China. The windows have wooden shutters, which are carefully closed at night.

Around the doors and windows is sometimes a molding painted in red, white, and
blue, consisting of the ends of the projecting rafters, and freqitently on this kind of

cornice are flat stones, on wliich are written the famous prayer Oni mani peine hum.

In large buildings the first-story apartmeuts form three sides, and sometimes even a

square around an interiorcourtyard, which is always disgustingly dirty. In the bet^

ter sort of buildings there is always a covered gallery opening onto the courtyard in

front of the rooms. The roof forms a terrace, is of earth, and is used as a thrashing

floor. On the uppermost terrace there is usually a little pavilion, or idol room, sur-

mounted by a terrace, where are ]ilanted la-der, long poles to which are attached

narrow pieces of linen covered with sn])erstitious sentences.* As a general rule, at

each corner of the house there is a small tower, on the top of which is an earthen

vase, in which every morning the devout burn in honor of the devil, sweet-smelling

wood, little twigs of cypress or pine.t Ninety-nine times out of a hundred the

stairway is only a long log of wood 6 or 8 inches broad and 4 or 5 thick, on one

side of which and 7 or 8 inches apart are notches about 2 or 3 inches deep, just

enough to rest half the foot in when going up sideways. The })eople prefer these

ladders to ordinary stairways because in case of an attack by robbers they can

draw them up and defend tliemselves better. It is also as a measure of safety that

they are careful to have only one door leading into the courtyard, and no windows
on the ground floor. (C. H. Desgodins, Le Thibet, pp. 379-381.)

Cunningham, speaking of the houses of Ladak, says:

*Gcorgi, Aphabetum tibetanum. p. 509, calls these "iarpocli'e arbor salutaris,

depulsoria mali."

t Conf. Land of the Lamas, p. 218.
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The bouses usually eousist of 2 or 3 stories and sometimes of 4. The foundations

and lower parts of the walls are built of stone, the upper walls of large sun-dried

bricks, 20 by 10 by 6 inches. In the better houses some of the rooms are of consid-

erable size, 25 feet long and 18 broad, but they are always very low, the highest

not exceeding 7^ or 8 feet. The roofs of these large rooms are always supported by
plain wooden pillars. The roof is formed of iioplar spars 5 or 6 inches in diameter,

peeled white, and laid only 1 to 1^ feet apart. The beams are covered in with small,

straight pieces of pojdar branches about 1 inch in diameter, peeled white, and
placed touching each other.* Generally they are laid straight across the beams,

but sometimes at ditterent angles, in the alternate intervals, so as to form a pattern

like herring bones. The whole is then covered with a layer of leaves and a thick

coat of well-beaten clay. The floors are generally of earth, but the better sort are

paved with small slit pebbles, about the size of turkey's eggs, set in clay wnth the

flat surface upward. Thej^ form a clean, hard, smooth, and lasting floor.

The principal room generally has a balcony toward either the south or the west

from 10 to 20 feet iu length and usually about 2^ feet in width, where the family sit

to enjoy the sun in the winter season. The doors are mere rough planks of wood,

joined together by wooden tenons, and sometimes strengthened by crossbars fastened

by wooden jiins. Purdahs or wadded curtains are also used as an additional means
of excluding the cold wind,t but when the doors are shut there is only a dim light

admitted into the apartments through one or two loopholes, which are closed with

small shutters at night. * * * In Ladak the upper story is usually reached by
a flight of earthen steps, but in Lahul by the sloping trunk of a tree notched into

steps. (Alex. Cunningham, Ladak, pp. 313,314.)

Ill the iii(tuiitaiiK»us and well-timbered regions of western Kan-sii,

inhabited by Tibetans, log houses of one story are much used, and in

portions of eastern Tibet the second story of many of the houses is

made of logs. This work is, in most cases, done by Chinese carpenters.

As regards the houses of eastern Tibet and such other portions of

the country as I have visited, there is absolutely no furniture iu them.

Sometimes a log of wood, roughly squared, or a low Chinese table is

found near the hearth, the smoke from which escapes as best it can

through a hole in the ceiling' or by the low door and little windows.

Some houses contain furnaces or cooking stoves, similar to those used

in the black tents, on which the kettles boil over a dung or wood tire.

In others there are large, open hearths, in the center of each of which

are three stones to rest the pot on. The simplicity of the nomad is

found in all the appointments of the agricultural Tibetan's house.

(Land of the Lamas, pi). 191-195, Comp. C. R. Markham, Narrative of

the mission of Geo. Bogle, p. 122.)

The houses of the people of Bhutan dilfer principally from those pre-

viously described in the roofs, which are made of " shingles of pine, 5

or 6 feet iu length, laid over- a framework and kept in their i>lace with

stones. Theslope is, of course, very inconsiderable, otherwise thestones

would roll off. * * * The appearance of the houses is precisely that

of Swiss cottages. They are singularly picturesqueand comfortable, and

* When a house has been used for a year or more the ceilings become a shining black

color from the smoke of the fires.

t These are also used in parts of eastern Tibet, where they have been introduced

by the Chinese. Felt or wadded door curtains are used all over northern China.
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the only drawback is a want of cbimneys; but the Bootanese do not

know how to construct these, and the smoke linds its way out as best

it can." (Ashley Eden, Report on the State of Bootan, p. 121.)

Tibetan houses are lit by means of small lamps {mar me or zumar) filled

with butter in which a little cotton wick is stuck. Sometimes this

lamp is of brass or copper and is about 3J inches high. Lamps of the

same pattern are used on altars in temples, where one will frequently

see long rows of them, several hundred in number, burning before the

sacred images. Other lamps are but small earthenware saucers or cups,

in design similar to the brass ones. Besides this mode of lighting the

house the only other Avhich I have seen consisted in chips of pitch

pine burnt on a flat stone, put in the middle of the room. As a general

rule, Tibetans go to sleep as soon as itbecomes dark, and in many houses

there are not even to be fouiid the primitive lamps above described.

The kettles used iu Tibetan households, whether it be among tent

dwellers or people living in houses, are the same; they are usually

rather flat and thin so that they can be easily heated by a dry dung

fire, as dung is the only kind of fuel available in the greater part of the

country. These kettles, several of which are in the Museum collections,

vary in size from 8 to 10 inches in diameter to 24 inches or even more.

The Shigatse kettles, which are all tai>ering from the middle toward

the bottom so as to fit in the holes on the cooking stoves, are frequently

of very large dimensions in the houses of the rich and in lamaseries.

I have seen some over 2 feet in diameter. The rounded form is in

general use in Mongolia, northern and eastern Tibet, though in the two

latter countries it is usually without handles. Most of the copper ket-

tles in use iu eastern Tibet, Bat'ang, Lit'ang, etc., are made in China

in the Chieu-cli'ang (iu southwest Ssu-ch'uan). Those used in the

Kokonor and adjacent countries are also made by the Chinese of Hsi-

ning and Sung-p'an (see Diary of a Journey, etc., p. 96).

In some parts of the country near Ladak, and which are inhabited by
tent dwellers, large stone vessels are also in use. In the report of

Nain Singh's journey of 1873, when speaking of the people inhabiting

the tablelands in northwest Tibet, it is said

—

At the permaueut cauii)S tliey had large caldrous, generally made of atone; iu

these they used to make a very weak soup, into which they threw a handful of flour.

At their smaller camps they cook in smaller vessels made of stone or copper, both

of which are imported from Ladakh. All articles of copper or iron are very much
valued. * * * (Jour. Roy. Geog. Soc, xlvii, p. 93 ; Couf. \Vm. Moorcroft, Travels,

I, p. 397.)

Among the other household utensils rei)resented in the Museum col-

lections are small birch bark pails, in use wherever the tree is found

growing, iu northwest Kan-su, in Bat'ang and Sikkim, and closely

resembling those made by the Ainu. There are also small, round
wooden boxes with tops, turned by the Chinese in Yiiu-nan, and used to

keep salt or red pepper {latze) in, brass ladles, and bellows made of
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WiCKERWARE BOX.

Pattern, red and black ; made of mountain bamboo.

Cat. No. 167287, U. S. X. M. Poyul.
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tanned goatskin. In this latter implement an iron nozzle abont 18 inches

in length is tied in the skin of one of the legs, the skin is cnt off at the

fore legs, and the opening left by the other hind leg is sewed np. The

month of the bag is held with the left hand stretched ont from the

body, and with the right hand the open end is opened and shnt;

when filled with air the right hand is held firmly against the body and

the left arm, against which the closed mouth of the bag presses, is

lowered, and the air thus expelled through the nozzle. These bellows,

called kiimo. are used throughout Tibet in camp as well as in the houses.

In some of the lower valleys near regions where the bamboo grows, a

simple bamboo tube is used instead, and through it the cook blows the

fire, applying the tube against his mouth. This simple contrivance is

used also throughout Ssu-ch'uau.

The Lh'asan iron padlock {dongpa) has the hasp armed with 4 springs,

and slides inside the lock until the springs have passed 2 shoulders on

the inside which catch and secure it. By means of a forked key worked

horizontally on slides along the under side of the lock, the springs of

the hasp are i>ressed down from the shoulders and the hasp flies out.

The key is quite complex, owing to the number of guides along which

it must i^ass in order to move the spring. These guides vary in each

lock, and the lock is copied on those in general use throughout China

(see Diary of a Journey, etc., p. 281).

Wickerware is never used among the tent-dwelling Tibetans, and

none of that which I have seen in other parts of the country was made
by the people'themselves. In Poyul, in southern Tibet, the people of

which are not pure Tibetans, very pretty wickerwork is made. PI. 16

shows the usual shape of a little covered basket which comes from

that country. It is made of white, black, yellow, and red strips of

cane woven in diagonal pattern. In shape the basket is cylindrical,

11 inches in diameter and ] inch deep; the cover fits over the bottom.

I have also seen joints of bamboo covered with similar wickerwork and
made in the same country. They are used to keep cWang in.

The Tibetans in some parts of the country make very coarse crates

of a truncated pyramidal form which they carry on their backs; they

use them principally to collect dry dung in. The tea strainers pre-

viously referred to are made either by the Chinese or by the people

living near the Indian border. In the various books of travel to which

I have had access, I have found no mention of wickerware in Tibet, and
the various names giving different forms of baskets by Mr. Jaeschke

in his dictionary {pe-ra, "a flat basket;" gzed-ma, "a box-shaped basket

with lid;" tse-jM) or tsel-po, "a basket carried on the back;" bag-tse, "a
little basket for wool or clews of wool,") are nearly all i^eculiar to

portions of the country in close proximity to India.

Tobacco.—Tobacco is in general use in Tibet, but probably from the

fact that lamas are only allowed to take it in the form of snuff, this

mode of using the weed is much more popular than smoking. The
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tobacco used comes from either China, Bhutan, Silikini or Nepaul, that

from Bhutan being, as I understand it, greatly preferred. Tliis tobacco

is, however, rather expensive and strong, so it is frequently used for

smoking either mixed with the leaves of the rhubarb plant, or the latter

substance is even used pure in its stead. This substitute for tobacco

is in great demand in Tibet among smokers, and is exported from Lh'asa,

or the countries to the southwest of it rather, where the plant is found, all

over eastern Tibet where it is called LWam fob-eho. Snuff is made in

the country or imported from China; the latter variety is, however, too

much perfumed to suit the Tibetan taste. Frequently, to make the

snuff milder, ashes are mixed with it. In the northeastern part of

Tibet well-polished ox horns are used to hold the snuff, several examples

of which are shown on pi. 17.* One of these is handsomely orna-

mented with silver bauds, bits of coral, and turquoise. In other parts

of the country (among the K'amba of northeastern Tibet for example),

the coarsely pounded tobacco is put in a leather pouch, and when a

pinch is wanted the tiner particles are scraped off" the sides with a knife.

In Lh'asa a snuffbox is made of wood of oblate-si)heroid shape,

across the interior of which is stretched a tine cloth sieve. The coarse

tobacco is put in the top of the box through a hole made for that pur-

pose, and by lightly striking the box on the knee the liner parts are

sifted throngh into the lower compartment. By a little hole in the

lower part of the box the snuff"' is poured out onto the nail of the left

thumb held against the index, and is thus inhaled daily in enormous

quantities. PI. 18 shows a line specimen of this kind of snuffbox.

Women use snuff, but rarely smoke; when they do, they use the Chinese

water pipe.

Tlie tobacco i)ipes used by the Tibetans are usually of Chinese make,

the bowls of brass, iron, or white coi)per (pi. 19, tigs. 1 and -), the stem

of bamboo and about 2 feet long. Mouthpieces are not usually used.

I have only seen threekindsof"pii)esof purely Tibetan manufacture; one,

in use among the Panaka, is made of the horn of the antel(»i)e {hu<uuj

yam/), with a metallic mouthjiiece and a metal bowl. iSonie of these

pipes, in which they only smoke Chinese water tobacco, and which are

a moditication of the short bamboo pipe in use in iSsu-ch'uan for the

same purpose (as seen in fig. 4), are ornamented Avith coral and tur-

quoise beads. Another pipe, in use in Jyadc, is made of a forked twig;

the larger i)art is hollowed out, then lined with iron, and this forms the

bowl; in the smaller and longer branch the pith is removed, and rhis

constitutes the stem. In southeastern Tibet, in tbe Ts'arong and among
the Mishmis and the hill tribes along southern Tibet, the root of a

small mountain bamboo is used to make the bowl of the pipe, and the

same plant supplies the stem. (Fig. 3).

*Similar mulls or snuff borus are iu use not only iu Scotlaud', but ainon^ tbe

Wachaga of Kiliniaujaro, iu East Africa. (See Cat. Nos. 151242, 151243, ami 151244,

U. S. Nat. Museum.)
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Snuff Horns.

Fiix. 1.

Fio-. 2.

Fi"-. 3.

Chinksk Snuff Bottle. Made of a Hmall ,i-onrd. Stopper and .spoon of
ivory.

(Cat. No, 1(37256, V. S. N. M.)

Sm.\ll Snuff Bottle. Made of ox hoin ; hand of (•()])]ier around lower edge.
Ts'aidam Mongols.

((;;it. \o. 167255, U. S. N. M,

Yak Horn Sxuff Bottle. With leather thong to fasten it to the gown;
bottom, of wood: stopper, of leather. Kokonor Tibetans.

(Cat. No. 167263, U. S. N. M.) .

Fig. 4. Sxuff Bottle. Made of light colored horn. Extremities, of black horu
in which is set ivory, coral, and tuninoi.se beads. Stopper, of ivory with
silver rings. Kokonor.

(Cat. No. 167183, U. H N. M.)
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Snuff Horns.
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Tibetan Pipes.

F-.g. 1. Moxtioi. I'li-K. Bowl, of white copper (Pekiug luamifactnre) : Stem of
hamhoo. Moutbjjieee of silver (Mongol luauufactiire). Ts'aidani.

(('Mf. Ni). I(i7152. U. S.N. M.)

Fig. 2. TusETAX Pu'K. Chinese white cojjper bowl. Banihoo .stem. Bat'aug.

(Cat. Xo. V.iV.ni), U. S. N. M.)

Fig. .S. Lis.sr Ba.mhoo Pipe. Bow], of hamhoo root. Southeastern 'J'ihet.

(':il. X(p. V.nVM), v. S. K. AI.)

Fig. 1. S.sr-( ii'uAN Ba.mhoo Pipe. For smoking water tohaeco. Ya-chou Fn.
(C:it. No. 107257, D. S. N. M.)
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Tibetan Pipes.
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Tobacco Pouches and Fire Holders.

Fiu. 1.

Fi- 2.

Fiir. 3.

Fi-r. 4.

Fill, (i

Embkoidf.rki) Tobacco Pouch. Red nnd l.hnk cottou. Ts'aidani.

(Cat. No. U)7258, U. S. X. M.)

TiBKT.vN ToB.^cco I'oi CH. Red leather KanzcS.

(Cat. No. IHIOI!), U. .S. N. M.)

Chinese Tobacco Pocch. Bla<dv leather. Bat'aui;.

(Cat. No. 1U7176, U. S. N. M.)

Brass Fire Cup. Provided with lid. Ts'aidani.

(Cat. No. i:il2()4, V. S.N. M.)

Wooden Fire Cup. Kaii-su.

(Cat. No. 167'253, IT. S. N. M.)

Wrought-Irox Fire Cup. Provided with lid and pipe eleaiiers 1 >erg(?.

(Cat. No. i;ii:{19, U. S. N. M.)
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Tobacco Pouches and Fire Holders.
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Smokers carry their tobacco in long- red leather pouclies (pi. 20, fig. 2),

or ill the black leather poaches iu general use in China (fig. 3). To

these are suspended a small metal or wooden fire bowl (figs. 4-6) and a

pipe cleaner. The pipe is usually carried passed through the belt, in

front of the i)ersou, and the pouch either hangs from the belt, or, when a

short pipe is used, it is stuck in the pouch and both are carried inside

the gown.

Those among the Tibetans who smoke the water pipe use the Chinese

l)ipe, or else the short wooden hubble-bubble in use in Kashmir. The

tobacco used in water pipes is prepared in China, in Ssuch'uan and

Kan-su, that coming from Lan-chou, in the latter province, being con-

sidered the best; its preparation I have described in Land of the Lamas

(pp. 34-35). Dr. Hooker, iu his Himalayan Journals (ii, p. 152), tells us

that the Phii)unofLamteng.in Sikkim, "was an inveterate smoker, using

a pale, mild tobacco, mixed largely with leaves of the small wild Tibetan

rhubarb, called 'chula.' Snuff, he says elsewhere (ii, p. 232), is little

used, and is principally procured from the plains of India."

VI.

AGRICULTURE—WEAPONS—HUNTING—MUSIC—DANCING.

Throughout Tibet the only instruments of husbandry are the hoe and

the plow. The former is usually made entirely of wood. The handle,

about 30 inches long, is slightly curved, and on the natural bend at the

end of the handle is tied a pointed wooden blade (see Diary of a Journey,

etc., p. 362). The plow is of the same rude description, and is without

even a share in most parts of the country. It is drawn by one yak; a

yoke or stick resting on its neck is fastened to the plow. A man leads

the yak and another guides the plow, scratching slightly the soil. For
harvesting a rude sickle is used, consisting in a handle about 18 inches

long, in which a short iron blade is set at right angle. The flail is iu

use in some parts of the "country, but as a general rule the grain is

thrashed out by goats or i)ouies driven over it, and is afterwards

winnowed on the housetops. (See, for further information on the sub-

ject, C. H. Desgodins, Le Thibet, p. 397.)

Irrigation is well understood in Tibet and is extensively used. (See

Pemberton's Eeport on Bootan, p. Q().) Among the Tibetans of North-

west Kan-su water is carried considerable distances across valleys in

troughs dug in logs supported by light trestlework, and this system

is also found in many jiortions of southern Tibet. The fields are usually

fenced either with brush, poles, or low stone walls.

We((2)OHs.—The bow is apparently not a Tibetan weapon, as all those

in ut>e in the country are imported from China or Bhutan. The quiver,

bow case, and all the accouterments arc purely Chinese or Bhutanese

in style. The usual length of the Chinese bow {<lzu in Tibetan) is about

5 feet, and the arrow {da), 2 feet 6 inches. PI. 21 shows the best

arrangement of these articles. This specimen is a beautiful piece of
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workmansliip ; the leather used is red Kussiau {hvlgarm Tibetan), aud

tlie metal work very higlily fiuished and thickly gilt.*

The Tibetan sword.is oftwo kinds. Both^are straight and of iron, but

in one kind the extremity of the blade runs to a sharp point; in the

other (copied from the Chinese) the point is oblique, like the Japanese

and Chinese swords. The average length of the blade of Tibetan

swords is 2a inches. Fig. 3 of pi. 22 shows a flue sword of the latter

pattern, made in Poyul. The hilt is covered with shagreen, and

in the pommel, which is of iron, wires of brass and copper have

been set in the metal. The scabbard is of wood covered with shagreen

and plain bands of silver extend half its length. The upper half

of the scabbard is covered with red cloth, a strap fastened to the

scabbard near the hilt passes around the wearer's waist, and the sword

is worn in front of the person, as are nearly all Tibetan swords. In

Lit'ang, Ch'amdo aud a few other localities, however, a variety of sword

is made which is worn in Chinese fashion, hanging from the left side

(see Diary of a Journey, etc., p. 330), but the usual Tibetan mode of

carrying a sword is passed in the belt in front so that the right hand

rests on the hilt. Fig. 2 represents a sword with a rough wooden

scabbard, and was manufactured in the Horba country, in eastern

Tibet. It is in shape like the preceding.

In Land of the Lamas (p. 257) is figured a fine sword of Derge make.

The scabbard and hilt are highly ornamented with.repoMsst' silver work,

in which are set coral beads. The edges of the scabbard are protected

by a rim of iron. This style of sword is the most highly prized of any

in Tibet, and large sums of money ($100 to $150) are frequently paid

for them. (PI. 22, fig. 1.)

The Tibetan matchlock gun {me-da or ^j^^o; the latter is a Chinese

term) has a barrel about 48 inches long with a half-inch bore. The

stock is of wood, sometimes covered with wild ass skin, and extends to

near the muzzle of the barrel. This gnn aud the accouterments to be

described are shown on pi. 23. A wooden ramrod fits in the stock,

and the barrel is fastened into it by either rawhide thongs or brass

wire. Through the stock, about 6 inches behind the breech of the gun,

passes a trigger, the upper end of which is forked so as to hold a slow-

match of plaited cottoii soaked in powder and then dried. The lower

end of the trigger projects slightly beyond the lower side of the stock

so that the match can be depressed onto the pan. The unused part

of the slow-match is held in a leather case on the right side of the

stock from which it i)asses out by a small iron tube. It is held firm in

the fork of the trigger by a strap fixed'on the left side of the stock to

a small ring. The powder in the pan is in like fashion protected by a

leather cover. Attached to the muzzle of the gun by a bolt is a long

wooden fork [ra-jo) with iron or antelope horn tips. When the gun is

*See also Capt. Turner's remarks, p. 714 of the present paper.
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ARCHER'S Equipment.

Bow and arrows, of Chinese make. Quiver, bow-case and belt of Russian leather. Quiver lined

with red cloth. Upper part, of stamped leather, decorated with gold nails, having coral beads
in center. Belt wadded.

This form of bow and arrows is used in China, Mongolia, and Tibet.







EXPLANATION OF PLATE 22.

Swords and Scabbards.

Fij;. 1. Dergk SwoHi) and Scahisakd. Large coral beads set in baiulle and scab-

barcL Ornamentation in silver. Iron gnardis along Ibe edge of tbe scab-

bard. Derge.

(Cat. No. i:il321, U. S. N. M.)

Fig. 2. 8\V()Hi) AND Wooden Scabbard. Handle, of repousse brass. Dawo.

(('Mt. No. i;ni)41, U. S. N. M.)

Fig. 3. Sword and Scabb.\rd. Scabbard and handle of sword covered in shagreen.

Scabbard ornauieuted with bands of silver and with iron guards. Poynl.

(Cat. No. 1G7301, U. S. N. M.)
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Swords and Scabbards.







EXPLANATION OF PLATE 23

Gun and accoutrements.

Fi;;. 1. Matchlock v.rni Fork. Ts':ii<laiii.

(Cat. No 131042, IT. S. X M.)

Fis;. 2. K'Ei) l.E.VTHicit Kelt. Stnddccl witli brass nails, wifb Imllct poiicli and bag
for jxjwder horn, etc. Dergi'.

(CM. No. I()72(;i,lT. S. N.M )

Fig. ;i. KitA.ss (.'u.vKcii'.iis. Ts'aidani

Fig. 4. I'oWDKU Fi.A.sK. Made of Or/.s y*o// born. Ts'aidani.

(Oat. X<>. 10720(1, U.S. X- V.)

Fig. 5. I'owDEu HoKN, Lkathek. Covered witb felt. Ts'aidani.

(Cat. No. 10728.5, U.S. N.M )

Fis;. (J. PowDKK Horn. Made of boiled leatber, 'I's'aidam.

((.lat. No. i:!118:i, U. S.N. .VI.)

Fig. 7. Horn Pkimkk. Eastern Tilief.

((.'at. No. I(i728ri, U. .S. N. M.)
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being used this fork rests on the groiiiid and the marksman shoots

kneeling or even lying down.

Most Tibetans carry a number of horn or brass chargers around their

necks or in their bosoms, and in a leather bag hanging from a belt on

their right side is a horn primer, which can be opened by a bit of thiu

elastic horn which covers the end, also a powder horn, frequently made
Oi' the horn of an ovis poll, or of wood covered with leather. In

another small pouch hanging from the same belt, but on the left side,

is kept a supply of leaden bullets.

The gun described is a good specimen of the matchlocks used in

eastern Tibet and among the Ts'aidam Mongols. Guns mounted by

these latter people are much prized in parts of Tibet, as they are much
lighter than any others.

The stock and lower end of the giin are kept wrapped in a waterproof

case of different colored woolen cloths or in a case of pulo or one made
of marmot skin or simply in a piece of felt.

The barrels of all Tibetan guns are imported from either China or

India, the Tibetans not being able apparently to make them, though

those 1 have seen were of very rough workmanship and far from being

true.*

Dr. Griffiths (Journal, p. 106) says that the matchlocks used in

Bhutan are of Chinese manutacture but gun forks are not used among
this people, ^ain Singh, speaking of the nomads of northwestern Tibet,

says:

Most families possess a matchlock, generally of Nepal mannfactnre, and the men of

the Rndokh district seldom move about without either a gun or a bow and arrows,

in the use of which latter they are very expert. (.Jouru. Roy Geog. Soc, XLVii,

p. 93.)

To the fork of their gun Tibetans often attach a small piece of white

cotton cloth on w^hich are printed magic formulas, and it is customary

among the wilder tribes to smear the stock of the gun with some of the

blood of any animal they may kill. This, as explained to me, was " for

good luck."

The spear {dumj) is a weapon in common use in Tibet, especially

among the black-tent people. It varies in length from 7^ feet to 10 or

12 feet. One in my possession (See Diary of a Journey, etc., p. 170),

made in Poyul, has a shaft 5 feet 7^ inches long; the point is of iron,

the shaft fitting into a socket at its end. The point is a long, nar-

row two-edged blade. The butt of the shaft has a heavy iron shoe.

A strong band of iron is coiled around the shaft its whole length;

this device is resorted to throughout the country to strengthen the

shaft, for making which the country supplies no good wood. The shaft

of the spear in my possession appears to be of cocoanut wood.

*' Kashmh- produces fine gun barrels. In all likelihood many are imported into

Tibet. On their manufacture, see Moorcroft, Travels, ii, 203-213.



714 REPORT.OF NATIONAL MUSEUM, 1893.

The Tibetans are very expert in using the sling {orta, or gudo, accord-

ing to Jaeschke), and among the tent dwellers and the i>eople of the

more remote localities, one is always seen hanging from the belt of both

men and women. It is made of wool and hair mixed; one string ter-

minates in a leash, and the instrument is also used as a whip in driving

sheep or cattle (see Diary of a Journey, etc., p. 264). I have seen time

and again a stone thrown a distance of over 300 yards from one of

these slings.

Hunting is not allowed in many parts of Tibet, it being forbidden by
the religion of the country to take animal lite. In the remoter parts

and in eastern Tibet generally, the people hunt, however, yak, deer,

antelope, and especially musk deer.

i!iain Singh says:

The Champas are keeu in the pursuit of game, which they kill in large quantities,

partly with firearms and bows and arrows, but chicdy with a kind of trap called

Bedokh chum, A-ery similar in principle to an English rat trap. It consists of a ring

made of rope, to whose inner surface are attached elastic sharp-pointed slips of

wood converging toward the center of the ring, where a space is left sufficiently

large to allow the passage through it of the animal's foot. Small holes are dug in

the ground near the water which the wild animals are known to frequent. These

traps are placed at the top, hidden from view l)y a covering of earth, and attached

by a strong ro]ie, also concealed from view, to a stout peg, which is driven into the

ground at a considerable distance off. The animals on their way to the water pass

over the holes, and the weight of the body drives the foot through the ring. Once
through, it is impossible for the animal to free his foot from the trap, and he soon

falls a victim to the sword and spear of the hunter, who lies concealed somewhere in

the neighborhood. Great numbers of wild horses, sheep, and antelopes are killed

in this manner. (Journ. Roy. Geo. Soc, xlvii, p. 94.)*

Capt. Samuel Turner says of the father of the then Panchen Riu-

poche lama of Tashilunpo:

I found Gyap to be not only a lover of manly sports and martial exercises, but

also a perfect connoisseur on the sultject of arms. His collection was exhibited,

and he liberally descanted on the peculiar merits of each weapon. There were arrows
famed for their remote and steady fligbt, which had names inscribed on each of

them, and jilaces assigned to them in a quiver, in separate ceils. He honored me
with a present of three of these, and a large Chinese bow, near 5 feet in length,

made of the horns of bufialoes, which he had used, he said, for many years. " ' «

His own favorite bows were of bamboo, a species produced in the mountains bor-

dering upon Tibet, of great strength, and almost entirely solid. The bow is framed
from two pieces of bamboo, sjilit off next the outside; the inner sides of which,

after being well fitted, are united together by many strong bands. Gyap put one of

these bows into my hands, which, when bent, was of extreme tension. I was unable

to di'aw the arrow, but taking it himself, he pointed it at a mark upon the opposite

hill, at a distance, as I judged, of 500 or 600 yards. I could not trace the fiight of

the arrow, though steadily intent upon it, when he discharged it. * * * He
mentioned also the dexterity with which a horseman here would dismount his adver-

sary, particularly when in pursuit, by means oi a running noose. (Turner, Embassy
to the Court of the Teshoo Lama, pp. 341, 342.)

* One of these traps is figured in Capt. H. Bower's Diary of a Journey through
Tibet, p. 117, From this we further learn that the converging slips in the trap are not
of wood but of horn. It is interesting to find an identical trap used by the Shuli
near Khartuni on the Nile. (F. Eatzel, Vr.lkerkunde, i, p. .004.)
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Musical instruments.—Exclusive of the musioal instruments used in

religious worship, which will be described in another section, the only-

instruments I have seen or heard of amon<? the Tibetans are, tirst, the

whistle {ling-hu), (pi. 24, figs. 1-3) made of bamboo or the bone of an

eagle's wing, and with or 7 keyholes; second, the jew's-harp (Fa-pi)

(figs. 4-6) and third, the banjo or guitar {piwang, liopong, or dra-nyan),

with 3 or more strings.

The jew's-harp is made not by the Tibetans, but by the Lissus and

other non-Tibetan trib.es inhabiting southeast Tibet, and is a favorite

instrument in eastern Tibet, where nearly all the women carry one

suspended from their girdles. Three harps are used simultaneously,

each giving a different note; the deepest note is called j)'o hi or '' male

sound," the intermediate one ding Jed or '' middle sound," the sharpest

one mo Id or "female sound." They are held the one below the other in

the order above given between the thumb and the index of the left

hand, and struck with all the finp-ers of the right hand, the one after

the other. These Fajn are carried in small bamboo cases ornamented

with little rings of bamboo, often dyed, and also with geometric carv-

ings, which are also colored. They are shown in the lower portion of

this plate.*

The banjo or guitar is similar to that instrument in China and Kash-

mir, being round-bodied aud long-armed. Desgodins (Le Thibet, p.

393) mentions a rude one with only 2 strings, which are struck by
means of a plectrum.

Capt. Turner, in tlie work previously cited (p. 343), says:

Gyap gave into my baud a flageolet, and desired me to use it. I was nnable. He
then took it, and accompanied Gyeuug upon the cittanr (a stringed instrument,

something resembling a guitar) and they played several pleasing airs together. At
length, Gyeung accompanied the instruments with her A'oice, which was by no
means inharmonious; and I am not ashamed to own that the song she sung was
more pleasing to my ear than an Italian air. * * * Gyap regretted his inability

to entertain me with a great variety of instrumental music, saying that he was
obliged to leave behind him his collection on leaving Lassa. * * * jjg ^qI^I me
that their music was written down in characters, which they learnt.

The statement made at the end of the preceding quotation is highly

interesting, but I fancy that Turner's host only referred to church
music, which is recorded by an ingenious system of descriptive nota-

tion. (See Land of the Lamas, p. 88.)

Vocal music is an amusement of which all Tibetans are very fond,

and the power and sweetness of their voices have been noted by most
travelers. (Dr. J. D, Hooker, Himalayan Journals, i, i). 304, C. H. Des-
godins, Le Thibet, p. 393, etc.)

Tibetan dancing (tra-chyam or chyam) is of the most primitive kind.

* Jew's harps similar to those used in Tibet are found among the Ainu and in New
Guinea, but in many other countries where a bamboo harp is used, the sound is pro-

duced by jerking the harp by a string—this is the case in Assam, in parts of Sumatra,
among the Yakutd, the tribe of Torres Straits, etc.
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Single female dancers sometimesperform while playing on theJew's-harp.

In this dance they shuffle slowly about, without raising the feet, and

keeping time to their music. In other dances tive or ten men stand on

one side holding hands, and facing them stand as many women. One
line sings a verse while slowly moving forward and backward, then

the other side does likewise. (See C. H. Desgodins, op, sup. cit., 304,

and Land of the Lamas, p. 247.)*

George Bogle thus describes a dance lie witnessed near Shigatse.

The court held about 30 ilaucers, half of them men, half of them womeu. The
men were dressed in different and party-colored clothes, with their large sheep's-

wool bonnets, a bit of colored silk in one hand, and a leather machine, something

iu shape of, but rather less than, a fiddle at their side. The women had their faces

washed, and clean clothes, abundance of rings upon their fingers, and of coral,

amber beads, bugles, etc., on their heads and necks, and each wore a small round

hat, covered with circles of white beads. They formed a ring, the men being alto-

gether, the women altogether, and five men were in the middle of it. They danced

to their own singing, moving slowly round in a sort of half-hox) step, keeping time

with their hands, while the five in the center twisted round and cut capers, with

many strange and indescribable motions. The second part of the entertainment was
performed by four or five men, with winged rainbow-colored caps, who jumped and
twisted about, to the clashing of cymbals and the beating of tabors. Among the

rest was a merry Andrew with a mask stuck over with cowries, and a clown with

a large stick in his hand. These two men were more alike than the others, and
between whiles carried on a dialogue, and the grimace and conversation gave great

entertainment to those who understood it. (C. R. Markham, Narrative of the Mis-

sion, etc., p. 92.)

VII.

TRANSPORTATION.

Wheeled vehicles are practically unknown in Tibet; all traveling is

done on horse or mule back or on foot, and freight is carried by yaks,

mules, horses, donkeys, or sheep, hardly ever by men, except for short

distances over exceptionally rough or steep ground.

The Tibetan riding saddle {taga) difters but little from that used in

China; in eastern Tibet those most prized are made in Derge (see

Diary of a Journey, etc., p. lOii.), and iu central Tibet saddles of Chinese

make, but ornamented with silver and j)recious stones in Tibetan style,

are much sought after.

PI. 25 shows a Kokonor pony equipped with a good Derge saddle.

The tree is made of four pieces of birchwood, covered on the outside

before and behind with shagreen and trimmed with polished iron

bands. The seat is of several thicknesses of felt covered with pulo.

The stirrup straps are of plaited rawhide, the stirrup irons of Chinese
make. The girth passes over the saddle ; frequently a hind girth is used.

A broad crupper ami a breast band are generally used. From the lat-

ter hangs, when the rider is an official, a long red tassel or doni,

(called chHhsiln in Chinese), such as are worn in China by military

* The religions dances of Tibet, of which there are quite a large variety, have been
so freiiueiitly and minutely described by different writers that they require no men-
tion here.
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Whistles and Jews-harps.

Fig. L Bamboo Whistle. Bafaug.

(Cat. No. 167165a, U. S. X. M.)

Fig. 2. Bamboo Whistle. Bat'ang. Strap to tie to girdle.

((;at. No. 1671C5b, U. S. N. M.;

Fig. 3. Eagle Bonk Whistle. Kokouor Tibetans.

(Cat. No. 167166. U. S. N. M.)

Fig. 4 and 5. Bamboo ,Iew's-hari' Cases. Bat'ang.

(Cat. Nos. 167168e and 168168c, U. S. N. M.i

Fig. 6. Bamboo .lEw's-HAKr ani> Case. Bataug.

(Cat. No. 167168b, U. S. N. M.)
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Whistles and Jews-harps.
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officers. The bit used throughout Tibet is a very light, hirge-riuged

suaffle, and the headstall and reins are of either rawhide or plaited

hair. A long iilaited rawhide rope is usually carried, tied to the sad-

dle, one end attached to the ring of the bit. Under the saddle are two

pads made of felt and covered with ornamented leather facings; those

of this saddle w^ere made in Poyul. These pads, which do not quite

touch along the upper edge, keep the saddle well off the horse's back.

Underneath them is a large blanket or a felt rug- which extends nearly

to the horse's tail. Sometimes, especiallj' in eastern Tibet, the whole

saddle is covered with a green cloth cover with a felt lining.

Woolen saddle bags {sata), varying in size and in fineness of texture,

are used by most Tibetans when traveling; in them they carry all their

provisions. ISome of them are so closely woven that they are quite

waterproof.

The Tibetans use rawhide and yak hair hobbles, with which they

fasten the two fore feet and one hind foot of their horses and mules.

Sometimes iron chain hobbles fastened with a padlock are used. This

latter kind of hobble is of Chinese make.

The pack saddle, used alike on mules, horses, and yaks, consists of

two light wooden wings with a light wooden arch at each end, as seen

in pi. 26. On either side are two i)arallel sticks projecting about .3

inches beyond the arches. The girth, which is of wool, is fastened to

the lower stick, and the hair or rawhide ropes with which the load is

fastened on, passes over and under the upper one. When carrying

loads done up in rawhide so as to protect them from the weather (and

in this way all the tea and other valuable merchandise is carried), short

rawhide loops fastened to the loads by means of sticks fitting in small

slits made in the rawhide are x>assed over the end of the upper stick

of the saddle and the load hung by them. Crupper sticks, as well as

cruppers and broad breast straps of wool, are always used. The form

of pack saddle used in eastern Tibet and the Kokonor is a little larger

and heavier than that used in other parts of the country. Two rec-

tangular felt pads covered with coarse cloth {laica) are tied to the

saddle, and under these again are one or more felt rugs. (See Diary of

a Journey, etc., p. 108.)

The Tibetans do not generally use riding whips: the end of the rope

tied to the bridle is used in its stead ; when they do, it is made with a

short wooden handle to which is tied a heavy lash about.lS inches long.

Pilgrims traveling on foot usually have on their backs a light wooden
framework about 20 inches high, made of a couple of small twigs bent

into a rectangular shape; on this they tie their small load of baggage,

a similar frame tied to the lower part of the first one folds up against

it and holds the load in jjlace, and woolen straps pass over the bearer's

shoulders. This contrivance is called a k''ur-sMiif/.

Women carrying water in the long narrow wooden barrels in use

throughout Tibet for that purpose, rest the bottom of the barrel on the

thick folds of their gown gathered above the waist, and i)assing a strap
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around the top of the barrel aud across their breasts, thus ascend the

steepest hills, their arms folded before them.

Boats.—The only purely Tibetan boat I have seen or heard of is the

skin coracle or ku-dru. It is composed of yak hides stretched over a

few bent twigs with a slightly heavier piece of wood bent around the top

to which the skin is lirmly sewn. So frail is it that one must be careful

not to put one's foot on the hide, but only ou the ribs, for the least direct

pressure on the skins makes the seams give way. A man kneeling in

the bow i^addles or stears with a short paddle, crossing the river

diagonally, and then carrying his boat on his back upstream so as to

come back to his starting point when swept across again. These

coracles are about 5 feet long, 4 broad, and 30 inches deep; two or

three men and a couple of hundred pounds of goods can be carried in

one. When leaking slightly the lioles are filled with butter. With
these skin boats we may compare the " bull boats " used by the Mandans
on the Upper Missouri, which are, however, slightly smaller than the

Tibetan ones, though identical with. them in all other respects.

All other boats used in Tibet are. made by the Chinese. On some
of their rivers the Tibetans use heavy rafts, which four or six men
paddle across. They are about 12 feet long and 6 feet broad, made of

heavy squared logs held together by a pinned crosspiece in front and

behind.
VIII.

MONETARY SYSTEM—MEDIUMS OF EXCHANGE—WRITING—PRINT-

ING—TIME RECKONING—MEDICAL KNOWLEDGE—MISCELLANEOUS
OBJECTS.

A Chinese author, called Wei Yiian, in his work entitled Shengwu
chi (Book XIV, p. 53), says that in ancient times the Tibetans used cow-

rie shells and knife-shaped coins, but that since the Sung, Chin, and

Ming periods (i. e., since the twelfth century) they have used silver.

He further adds that since the Cheng-tung jieriod of the Ming (A. D.

1436) they have paid their'taxes (or tribute to China) in silver coins.

As far as my information goes the present coinage of Tibet has been

in use since the middle of the eighteenth century. It comprises only

one coin, a silver one called tranka, of the nominal value of about 16

cents of our money. Fractional currency is made by cutting the

tranka into pieces. (Land of the Lamas, p. 207.) The only mint I

know of in Tibet is at Lh'asa. The trankas minted there bear on the

obverse the inscription Jyal-icai Gadiin p^odrang chyog-las, " From the

Jyal-wa's castle of Gadan,"

—

Jyal-wa standing for Jyal-iva jya-mts'o^

the usual title of the Tal6 lama. On the reverse are theeight signs of

good luck, each inclosed in a small circle, and in the center is what I take

to be a lotus flower. These trankas are colloquially called Gadan tranka.

Coins ot similar value, but minted in Nepaul, Indian rupees and
Chinese bullion, are also in use, and rupees, from their purity and the

impossibility of counterfeiting them, are in much greater demand than
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EXPLANATION OF PLATE 27.

Money, Money Scales and Pouches.

Figs. 1 :iu(l 2. Money Scales and Woodkx Cases. China.

(Cat. No. i:n027, V. S. X. M.)

Fig. 3. Tanka and Fkactiuns of Tanka.

(Cat. No. 131027, U. S. X. M.)

Fig. 4. BccKSKiN MoNEV JiAii. Dergt'.

(Cat. No. i:iUl28, V. S. N. M.)

Fig. 5. Red Leather Pocch. Ornameuted with biass studs. Derge.

(Cat. No. 167153. U. S. K. M.)



Reoort of National Museum, 1 893,— Rockhill
Plate 27.

Money, Money Scales, and Pouches.





Report of National Museum, 1 893,— Rockhli: Plate 28.

Mongol Money Scales and Case.

Cat. No. 167249, U. S. N. M. Taichinar Ts'aidam.
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the native coius or even Cliiiiese bullion, tlie purity of which the peo^ile

have 110 means of testin<i,'.

In the Museum collection is a full set of Tibetan coins (see also jjl. 27,

fig. 3) ; all the older ones, bearing Chinese and Tibetan inscriptions, are

plaster casts obtained from the British Museum cabinet,

Chinese money scales {jama) are used by the Tibetans and in Mon-
golia. The form met with throughout China iS shown on pi. 27, fig. 1, and
pi. 28 shows a rough copy made in Taichinar Ts'aidam. In the latter

the wooden beam is roughly indented to indicate onnces, tenths, and

hundredths of ounces (in Tibetan called sraiKj, djo, and l-arma); instead

of a brass tray one of buckskin suspended by horse-hairs is used, and
the weight is a bullet rou?,hly flattened out. These scales fit in a wooden
trough roughly whittled out with a knife.

Money (see fig. 3) is carried either in a small leather bag (pi. 27, fig. 4)

with a long buckskin string by which it is tied to the gown, or in a small

pouch with a leather loop through which the girdle passes (fig, o). A.t

Lh'asa the i^eople use portemonnaies of semicircular form made of red

leather embossed and with an ornamental border. They have two
pockets and close with a hook, with a large silver boss on the flap.

In most parts of the country money is but little used, the people

bartering for most of the things they require. Brick tea is used to such

an extent in their.mercautile transactions that it is, for all practical pur-

poses, a unit of value. Salt, fsamba, boots in the Kokonor,2J/^/o, cotton

cloth, and even walnuts (in the Bat'ang country), are accepted without a

murmur instead of silver, and in most places one or any of these articles

are preferred to it.

Wriihig.—Tibetans write from left to right in horizontal lines, using

a bamboo pen or nyugu (pi. 29, fig. 8), which they carry in pen cases

(nyushii) of metal, brass, copper, or silver (figs. and 7), in form like a

sheath, with a sliding top and rings on either side, by which it may be

suspended by a cord from the girdle. Hanging from the same string

is a small ink pot {napang) also of metal, in which they carry dissolved

iiidia ink [natsa). In fig. 7 is shown a Lh'asan silver pen case and ink

pot finely chased. The brass pen-case shown in fig, 6, made at Lit'aug,

has the eight signs of good luck in repousse work on it, A small cast

brass ink iiot from Lh'asa is shown in fig. 3.

Chinese paper is usually used for letter writing, but when copying
books or when printing the Tibetans use paper made in Nepaul and
Bhutan from the bark of various species of Daphuene, and especially of

Edgeworthia gardneri, which has been previously washed with a little

milk and water, so that it may not blot. They also manufacture them-
selves a paper from the root of a small shrub, which is of a much thicker

texture and more durable than Daphne paper. In western Tibet this

paper is manufactured with a species of Astragalus, the whole shrub

being reduced to pulp. (J. D. Hooker, Himalayan Journals, ii, 162,)*

* See also B, H, Hodgson, Miscellaneous essays relating to Indian subjects, ii, p. 251.
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Printiufi.—Printing is done in Tibet exactly as in China. The manu-

script, written on very thin paper, is pasted over a smooth, thin bh)ck of

wood, and with a small chisel the surfoce of the block around the letters

is carefully removed to a depth of about one-eighth of an inch. Ink is

rnbbed lightly over the block, a sheet of paper is then placed on it and

a brush lightly passed over the sheet, which is, when removed, left to

dry, when the other side is printed in like manner from another block.

The Tibetans distinguish nine or ten diflerent styles of writing, but

these may be reduced to three, capitals [icu-chan), small capitals

(icu-med), and running hand {chyuff-yiff). Books are usually written in

the first, and the two other forms are used in correspondence and for

all the ordinar}^ purposes of life.*

Like most Asiatics the Tibetans never sign their letters but seal

them, nearly every one, even those who can not write, carrying a small

seal {titse) suspended from his girdle. These seals have on them a letter

or a religious symbol surrounded by an ornamental design. They are

cut in iron and are frequently of very delicate workmanshiix In pi. 29,

fig. 4, is shown a seal made in Derge; it is cylindrical, 2^ inches long,

terminates in a knob head, and is bored out, chased, and fretted.

The design is a sirastila or "hooked cross" in the center of a foliated

motive.

Letters and i^ackages are sealed with wax {lajya) made of lac, and on

the wax is an impress of the sender's seal. A piece of wax is carried

suspended to the girdle with the seal, as shown in the figs. 1, 2, and 5.

Time recloning.— '• The Tibetans received their astronomical science

from their neighbors in India and China, the Chinese also becoming

their teachers in the art of divination. Their acquaintance with the

astronomical and calendrical systems of these nations coincides with

the propagation of the Buddhist religion by the Chinese and Indian

priests, to whom they are also indebted for the respective systems ot

defining the year. Both systems are based upon a unit of sixty years,

differing, however, in the modes of denominating the years.'' (Emil

Schlagintweit, Buddhism in Tibet, 273.)

In these cycles of sixty years, when numbered according to the

Indian principle, each year has its particular name, but when the

Chinese mode is used, the names used in the Chinese duodecimal cycle

are used five times, coupled with the names of the five elements or their

respective colors, each of the latter being introduced in the series twice

in immediate succession. A masculine and feminine are also frequently

added to the above, represented alternately by p^o (male) and mo
(female).

* For further details on the suhject aud for specimens of all the various Tihetau

scripts, I must refer the reader whom the subject interests to Sarat Chandra Das'

paper ou " The sacred and oruanieutal characters of Tibet," in Journal Asiatic Society

of Bengal, Lvii, part 1, pp. 41-48, and to the Appendix in Csoma de Koros'

Tibetan grammar.





EXPLANATION OF PLATE 29,

Writing Implements.

Figs. 1 and 2. Skalin'g Wax. Ts'arang.

(Cat. No, 131(122. T. S. X. M.)

Fig. 3. Bkass Ink Por. Wooden stopper. Lli".is;i.

(Cat. Xi). 1I)71G4, U. S. X. ^l .)

Fig. 4. Seal of Wrought Iron. Derge.

(Cat. X.).i:ii;!17, U.S. X.M.)

Fig. 5. Skaf-ing Wax. Provided with tlioug to hang to belt. Ts'aroug.

(Cat. Xu. i:n022, U. S. X. M.)

Fig. t>. Brass Pen Ca.se. Lit'aug.

(Cat. Xo. ir)7162. U. S. X'. M.i

Fig. 7. CiiASEK Si[,\KR Pen Case and Ink Poi. Lh'asa.

(Cat. X(i. lliO-lUl, U.S. X.M.I

Fig. 8. Kamkoo Pen and India Ink ; Wooden Pen ani> Ink Case. Ts'aidam.
(Cat. Xo. ItiTlCa, U. S. X. M.)



' Report ot National Museum, 1 893 — Rockhill. Plate 29.

Writing Implements.
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The first year of the first cycle of sixty years is A. D. 1026, conse-

quently 1894 is the twenty-ninth year of the fifteenth cycle, or the
" Wood Horse" (simig ta) year of the fifteenth cycle.

The cycle of twelve years is copied on the Chinese, and needs no

description here. This cycle is, in Tibet as in China, the one most

commonly used, and in both countries to ask a person's age they say

"to what sign (of the duodecimal cycle) do you belong- ?"

Schlagintweit {Op. cit., p. 276) says:

In books as well as in conversation, the dates of past events are not nnfrequently

deteruiiuecl by counting back from tlie current year. For instance, the present year

being 1863, the birth of Tsongkhapa, which occurred in 1355 A. D., would be said

to have taken place five hundred and eight years ago.

I may add that in conversation events which have occurred more
than three or four years ago are invariably spoken of as having hap-

pened in "olden times" or "a long while ago." Sometimes an event is

referred to such and such a year ofthe reign of such and such a Tale-lama.

On the whole Tibetans care very little about chronology of any kind.

Another method of counting, but very little used, is that based on a

cycle of two hundred and fifty-two years made by a combination of the

five elements, 12 animals of the duodecimal system, and the masculine

and feminine particles previously referred to. (Schlagintweit, op. cit.^

p. 281.)

The Tibetan year (/o) is divided into twelve lunar months {dawa)^

named "first month," "second month," etc. Every three years an inter-

calarymonth {(1(( Wafi) is added to compensate for the difference between
the solar and the lunar year. The days are divided into twelve hours,

as they are among the Chinese, from whom they have borrowed these

divisions.*

Medical knowledge.—As with their astronomy and other sciences, so

with their medical science, the Tibetans have borrowed it from India

and China. While nearly all their medical works are translations

from Indian originals (see Csoma de Koros.Journ. Bengal Asiatic Soc,

IV, 1 et seq.), their pharniacopceia is largely borrowed from China, and
is nearly entirely vegetable. The Chinese derive a great number of

their most valued simples from Tibet, and the large lamaseries of that

country have medical faculties and pharmacies attached to them which
supply not only their own people with drugs, but nearly the -whole of

Mongolia.

The Museum contains a few^ samples of Tibetan drugs, among which
I will only mention the chi/ar-tsa gong hu {Cordyceps sinensis), tsampaka

seed, or pod of the orxylum {Colosanthus indica, Blum.), and the yadro

{Anemarhena asphodeloides, Haubury).

* For further details on Tibetan chronology and astrology I riust refer the reader

to Emil Schlagintweit, Buddhism in Tibet, pji. 273-328 ; Csoma de Koriis, Grammar
of the Tibetan Language, 148 et seq.; Ph. E. Foucaux, Grammaire Tibctaine, and
Journ. Roy. Asiat. Soc, n. s., xxiii, p. 206.

H. Mis. 184, pt. 2 4(;
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Rhubarb {djim-tsa), tlioiigli used sometimes for a dye, is never

employed as a medicine in Tibet. Among the MongoJs its medicinal

properties are known, but its use is contiued to camels.

Ophthalmia is one of the commonest diseases in Tibet. When so

affected the sufferer either wears Chinese smoked glasses or eye shades

{migra) of horsehair (pi. 30, fig. 1). These eye shades consist in a baud

of closely-woven horsehair about 2^ inches broad. The ends are -sewed

into bits of embroidered flannel. Some of these shades are convex over

the eyes, but 1 believe tbat these are not made in Tibet, but ou the

Kan-su frontier, by Chinese. The eye shades are carried suspended

from the girdle in a cylindrical cotton case, which can be pulled out of

another case of similar material, but usnally handsomely embroidered,

which slides over it.

PI. 30, tig. 1, shows a migra and case made in eastern Tibet. The

Chinese form of eye shade (fig. 2) is also occasioually used by Tibetans.

It is interesting to note that a similar horsehair shade is worn by

Persians in some parts of their country. (John Bell, Lives of Cele-

brated Travellers, ii, p. 133.)

Miscellaneous objects.—In Tibet sewiug is about equally divided

between the two sexes, the men making most of their own clothes and

all tailors being men. They use scissors and needles of Chinese make
and woolen thread which they twist themselves. They sew toward

the body. The men do not use a thimble, but women have a small ring

made of copper resembling a seal ring, but where the stone should be

there is lead. They put this ring on the forefinger and press the needle

against it. It is used in parts of Mongolia (Ts'aidam) as well as in Tibet,

but the Chinese thimble, in shape like our tailor's thimble, is rapidly

superseding it in popular favor.

A fly brush, made of the tail of a small yak, is shown in fig. 2, pi.

31. The hair of the upper j^art of the tail has been scraped off and a

handle made of the hardened hide. The hair is dyed a light red. The
other fly brush (fig. 1) is of coir, and is in use in China.

Rouge pads of felt which have been soaked in a red coloring matter

are used by Mongol and Tibetan women. A portion of this is readily

transferred to the cheek by slightly moistening the pad. These pads

are i^repared in China. The Mongols use them much more commoul,y

than do the Tibetans, who have naturally rosy cheeks.

Loosely \voven scarfs of silk, called in Tibetan Watag (k\i-hiags)^ are

in common use. Some of them have Luddhist symbols or inmges of

the Buddha woven in the texture; others are of less value and are

stiffened with plaster or rice powder. The usual color of these Watag

is light-blue or white. The smaller ones are about 20 inches long

and inches wide, and are worth a few copper cash apiece. The
largest are frequently 40 or 50 feet long and of proportionately greater

value. Most of these Fatag are made in Ch'eng-tu in Ssu-ch'uan for

the Tibetan and Mongol markets. Hue thus describes the use of the

Ic'atag

:





EXPLANATION OF PLATE 3 0.

Eyes Shades.

Fiy. L Horsehair Eyk Shadk and C'ase. l-Lasteni Tibet.

(Cat. No. 131053, U. S. N. M.)

Fig. 1'. Chinksk Eyk .*^hai>i', ,\ni) ('asp:.

(Cat. Xo. 16715(1, r. S. X. M.)



Report of National Museum 1 893,— RockhiH.
Plate 30.

Eye Shades.
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Fly Brushes.

Fig. 1. Coiu Flv Brush with Bamhoo Haxole. Used by Buddhist priests in

Chiua.

(Cat. No. 1.->12.S3, U. S. N. M.)

Fig. 2. Yak Tail Fly Brush. Hair dyed red. Bat'aug.

(Cat. No. 151:;83. U. S. N. M.)



Report of National Museum, 1 893.—Rockhill. Plate 31.

Fly Brushes.
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The khata or scarf of felicitation plays such au important role iu Tibetan life that

it is in place to say something of it. The khata is a piece of sillv, nearly as tine aa

gauze. Its color is a bluish white. Its length is al>out three times its width ; the

two extremities usually terminate in fringes. There are khata-s of every size and

price; for it is an object that the poor as well as the rich can not do without. No
one ever goes anywhere without carrying a small supply of them with him. When
one pays a formal visit, when one has a service to ask of some one, or to thank a

person, the first thing to do is to unroll a khata; it ia taken iu both hands and offered

to the person one wishes to honor. If two friends, not having met for some time,

suddenly run across each other, the first thing they do is to offer each other a khata.

It is done with as much empressement and as promptly as one shakes hands iu Europe.

It is also customary when one writes a letter to fold Tip in it a little khata. It is

incredible what importance the Tibetans, Si-Fan, Hung-Mao-£ul, and all the people

living to the west of the Blue Sea attach to the khata ceremony. It is among them
the purest and sincerest expression of all noble sentiments. The finest words, the

most costly preoents, are nothing without the khata. With it, on the contrary, the

most ordinary object acquires immense value. If some one asks a favor of you, a

khata in his hand, it is impossible to refuse it, unless one wishes to show contempt

%r all rules of propriety. (Hue, Souvenirs d'uu voyage, ii, p. 88.)

Besides these everyday usages referred to by Hue to which the Ic'atag

is put, it is the most ordinary form of ottering- to the gods. Huudreds
aud thousands of tliem are suspended on the statues of the gods in

every temple or shrine in Tibet and Mongolia, and in some sections of

the country a Ihxtag of a certain quality, called by the Chinese icu chai

shou-pa, is a recognized standard of value in commercial transactions.

(Land of the Lamas, pp. 66y 105, and p. 122, note.*)

Ceremonial scarfs appear to have been at one time used among the

Chinese. In 1575 Mendoza visited Fu-chou, in the province of Fu-kien,

and was received with several other missionaries by the viceroy,

who

—

commanded iu his presence to put about the neckes of the friers, in manner of a

scarfe, to eyther of them sixe peeces of silke and unto the shoulders of their com-
panions, and unto Omoncou and Suisay, each of them foure peeces and to everyone
of their servantes two a peece * * * so with the silke about their neckes, and
with the branches iu their hands, they returned out of the hall and downe the

staires the way they came, and through the court into the streetes. (Mendoza,
History of China, Hakluyt Soc. Edit., ii, p. 83.)

A similar custom would appear to have existed in India in olden

times; for we read in early Buddhist works of a piece of light stuff

being put over the shoulders or around the neck of an honored
person.

Games and toys.—I have given much time, while traveling iu Tibet,

to inquiring concerning toys for children and games, and have also

carefully examined nearly all the works of Asiatic and European trav-

elers for information on these subjects, but I have failed to hear of or

learn anything of any importance on these subjects. What I wrote in

The Land of the Lamas (p. 248) concerning the Tibetans of the Horba
country seems applicable to the whole land:

* See also Journ. Roy. Asiat. Soc., n. s., xxiii, p. 228, and Turner, Embassy to Court
of Teshoo Lama, p. 233.
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I DDticed but few games of chance among them. Dice they have, but they are for

divining ])urpose8, not for gambling. A few men who had passed much of their time

among the Chinese i)layed cards, and chess is also known among them, but both are

of foreign importation, and I coukl hear of no national game. .

I have seen children amusing themselves with rag dolls and little

bows and arrows, and Dr. Hooker (Himalayan Journals, i, p. 317),

speaking of a place in upper Sikkim, says:

I was much amused here by watching a child playing with a popgun, made of

bamboo, similar to that of quill, with which most P'.nglish children are familiar,

which propels pellets by means of a spring trigger made of the upper part of'the quill.

Jack stones, or knuckle bones, is the only game I have seen played

in the country, and that only on two or three occasions. This game is

also known in China and Mongolia and, in fact, throughout eastern

Asia. (See Bergmann, Voy. chez les Kalmuks, p. 151.)

In Ladak and Balti the men play polo, which some authors say is a

game of Tibetan origin. It was once very popular under the name of

chaogan in India, in which country it was introduced by the Mussulman

conquerors toward the end of the twelfth century, but after Baber's time

it gradually became obsolete. (Alexander Cunningham, Ladak, p. 311.)

Dr. Hooker (Himalayan Journals, i, p. 317) says that the Lepchas

play at quoits, using slate for the purpose, and at the Highland game
of "putting the stone" and "drawing the stone." The game of quoits

is also played in the adjacent country of Bhutan and, I believe, in other

portions of southern Tibet. Wrestling is also a popular amusement in

most i)arts of Tibet; it is, I believe, that known among us as Greco-

Koman.
IX.

BIRTH—MARRIAGE—DEATH.

Birth.—" They (the Tibetans) do not wash and bathe a newly-born

child, but the mother licks it as soon as it is born. After three days

they smear the child's body all over with butter and expose it to the

sun's rays for several days. Children are fed on parched meal (tsamba)

mixed with soup, the greater part of them getting no milk whatever."

(Journ. Boy. Asiat. Soc, n. s., xxiii, j). 231.)

As a general rule the name given the children is chosen Dy a lama,

who also casts the child's horoscope, and no festivities attend this nam-

ing. The name chosen is usually a Buddhist term, such as Lozang, " the

intelligent," or Dorje, "the thunderbolt {vadjra}^^^ iov a boy, while

Padma, "the lotus," and Drolma, the name of the goddess Tara, who
was incarnated in the Chinese and Nepalese consorts of King Srong-tsan

gambo, are favorite names for women. Frequently two sons of a same

mother will have the same name, and CKen. " the big one, senior," and

Chhing^ "the little one, junior," will be added to their names. There are

no family names.

Cunningham says that in Ladak they celebrate a " birth feast "
(
Tsas-

Ton) and a "naming feast'' {Ming-Ton).
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The birth-feast (Tsas-Ton) is held one week after the mother's confinement, when

all the relatives assemble at her home to celebrate the child's birth. All the guests

make presents to the mother, according to their means, of pieces of cloth and food,

and occasionally of money. The partj then dines, and the entertainment ends with

a bowl of chang. The mother remains at home for one month.

The naming-feast (Ming-Ton), which answers to our christening, is held just one

year after the birth. The child is then taken before some great lama, to whom an

offering is made of a rupee or a quantity of wheat or barley, according to the means

of the parties. The lama pronounces a name, and the relatives retire to the usual

entertainment of dinner and chang. (Alex. Cunningham, Ladak, p. 307.)

Marriaffe.—MiiTvinge by capture still survives in portions of western

Tibet, in Spiti, in Sikkim, and Bhutan, where the bridegroom and his

friends, when they go to bring the bride from her father's home, are

met by a party of the bride's friends and relations who stop the path

;

hereupon a shain fight of a very rough description ensues, in which the

bridegroom and his friends, before they are allowed to pass, are well

drubbed with good thick switches.

In other parts of Tibet the preliminaries of marriage are very simi-

lar to those of China. Go-betweens [Bar mi or Long mi) on the part

of* the man make overtures to the family of the girl, and if these are

well received, astrologers are consulted to see whether the horoscope

of the man and woman do not antagonize each other, and " if the good

and evil of the life of the male harmonize in the calculation with those

of the life of the female, longevity is counted upon. If not, the happi-

ness of the couple will be short-lived."

As soon as the astrologer declares that the Thun-tsi, i. e., the circumstances of har-

mony necessary in the marriage, are favorable, the parents consult their friends and

relations in order to ascertain the suitability of the match, and send one or two

Bar mi (go-betweens) to.ascertain the views of the maternal uncle of the maiden

selected regarding her marriage. He generally withholds his opinion under various

excuses. According to the customs of the country the Shangjw (maternal uncle) of

a maiden is the real arbiter of her fate in the matter of marriage. Nothing can be

settled without reference to him. When his leave is secured the marriage proposal

can be formally made to the maiden's parents.*

The Bar mi, with the permission of the Shangpo, on an auspicious day during the

increasing lunation of the month, proceed to the home of the parents of the maiden

to present them with the Long chang, and therewith formally make the proposal of

marriao-e. ^ * * The parents of the maiden receive the Bar mi with politeness,

and.ser've them with wine and tea. After emptying one. or two cups of tea the

Bar mi present them with a scarf, and beg leave to state their mission. Then they

pour out chang, but before the parents will partake of it, the maternal uncle of the

girl must be got to give his consent, and as soon as he has, the parents drink the

chang and the betrothal is made.

The marriage festivities generally last for three days at the home of the bride's

parents, when the friends and relatives make her presents and the parents give her a

dowry of cattle, clothes, jewelry, furniture, etc.

Before leaving the bridesmaid's house the domestic dieties are propitiated by a

Bonbo lama, and here also is performed the ceremony of trashi tre-wa, or calling down

blessings and long life on her. After this the bride rides to her husband's house

* This seems to point to a survival of the custom of reckoning descent through

the females.
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preceded by a mau in white riding a white liorse.* On arriving there she is received

with other ceremonies, especialiy noticeable among which is that of driving away

any evil spirits which may have accompanied her from her parents' honse. The

mother of the groom advances now toward the bride and presents her with a k'atag,

tsamba mixed with butter, ahd ajar of milk.

There is after this a marriage dinner and the friends and relatives of the groom

present them with k'atag and presents, and it is they who supply the provisions for

the marriage feast.

After this a Ronbo priest gives the bride a new name which she is henceforth to

bear, connecting it in some manner with the name of her mother-in-law. When this

is performed a small piece of wood about 6 inches long is held to the lips of the

bridegroom. The bride now sits in front of her husband, and takes the other end

of the wood between her lips.

In the meantime a tuft of wool is placed in the hands of the bridegroom, who
draws out the fibers to some length. The bride takes it from his hands and twists

it into a thread. This is called the ceremony of the first work of harmonious union.

Then the party of the bride separate from that of the bridegroom, and sitting in

rows of seats facing each other sing repartee songs. When the festivities terminate

the bridegroom dismisses the kyel mi (the men who have escorted the bride from her

home) with suitable presents. (Sarat Chandra Das, Marriage Customs in Tibet,

Jouru. Asiat. Soc. Bengal, i, 1893, Pt. in, pp. 6-31. t)

Although the cereinouies in differeut parts of Tibet vary somewhat
from the above, they are analogous, as the betrothal and the marriage

ceremonies, which are nothing but a long feast, are their essential fea-

tures. Chandra Das, in the interesting articles from which the preced-

ing facts are derived, describes the ceremonies as they are performed

in Ladak, Sikkim, and central Tibet, and I must refer tbe reader'whom

the subject interests to his paper for further details on the subject.

So much has beeu written about Tibetan polyandry that it is only

necessary to touch on it here.

As far as my information goes the husbands of a given woman are

always brothers, the elder brother choosing the woman and the younger

brothers cohabiting \vith her. Whatever may have been the origin

of i)olyandry, there can be no doubt that poverty, a desire to keep down
population and to keep ])roperty undivided in families, supply suffi-

cient reasons to justify its continuance. The same motives explain its

existence among the lower castes of Malabar, among the Jat (Sikhs)

of the Punjab, among the Todas, and probably in most other countries

in which this custom prevails.

Polygamy is not uncommon among the wealthier classes of Tibet

throughout the whole extent of the laud, and monogamy is, naturally

enough, frequently met with, esj^ecially among the Drupa tent dwellers,

where it is in fact the invariable rule, I believe.f

* Among the Mongols it is deemed proper when inviting a guest to one's tent to

send him a white horse to ride.

tSee also Journ. Roy. Asiat 8oc., n. s., xxiii, pp. 228-230, and Alex. Cunningham,
Ladak, p. 207.

tSee, on this subject, Sarat Chandra Das, Narr. of First Journey to Tashilhunpo in

1879, p. 34; Col. Edw. Parke in Journ. Authropol. Institute, Vlii, 195 et seq., and Land
of the Lamas, pp. 190, 212 et seq.
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Sarat Chandra Das, iu his paper on Marriage Customs of Tibet, says

(quotiug Crooke's Notes aud Queries)

:

In Spiti polyandry is not recognized, as only the elder brother marries and the

younger ones become monks. But there is not the least aversion to the adea of two

brothers cohabiting with the same woman, and I believe it often happens in an

nn?eco 4ized watparticnlarl^ among the landless classes, who send no sons ante the

Znast'erest * ^ * In Spiti there is a regular ceremony ot divorce which xs

Zetrused when both parties consent. Husband and wife ^oU tbe e^^^^^^^

thread repeating meanwhile, "Our father and our mother gave, another father and

L h r took awa^y. As it was not our fate to agree, we separa e with -utual good

will
" The thread is then severed by applying a light to the middle. After a

divorce a woman is at liberty to marry whom she pleases.

I do not believe that in other parts of the country divorce or second

marriage exist, though among the Kokonor Tibetans, at least it some-

times happens that a wife deserts her husband to cohabit with another

man or a husband his wife for another woman.

Beath-Mortuary ceremonies.-Spe'^^^mg of the T\iug-hsiaiig, the

Sui shu says

:

When people of eighty or over die the relatives do not mourn, for they say that

thlll^^'rea'ched thfend of their allotted time, but if a young person ^ -« ^^^ -^

and lament, saying that it is a great wrong. (Sui shu, Book, 80; Conf T ang shu,

Book, 221.)

The T'ang shu (Book, 221), speaking of the Tung nil kuo which

embraced in the seventh or eighth century the greater part of north-

eastern Tibet, says

:

They wear mourning for three years, not changing their clothes and not washing

When a man of wealth dies they remove the skin from the body and put it aside

the flesh and bones they place iu an earthen vase, mixe.l with gold dust, and h^

they carefully bury. When the sovereign is buried several tens of persons lollow

the dead into the tomb.

Early European travelers in eastern Asia tell us that the Tibetans

used to devour the bodies of their dead parents. Thus William ot

Eubruk (Itinerarium, Edit. Soc. Ceo. de Paris, p. 289) says:

Post istos sunt Tebec, homines solentes coraedere parentes suos defunctos, ut causa

pietatis non facerent aliud sepulcrum eis nisi viscera sua. Modo tamen hoc demise-

runt quia abhominabiles erant omni nationi. Tamen ad hue faciunt pulcros ciphos

de capitibus parentum, ut iUis bibentes habeant memoriam eorum m jocunditate sua.

Hoc dixit michi qui viderat.

Piano Carpiui (Historia Mongalorum, ix, p. 058) says:

VenitadterramBurithabet * * * qui sunti pagani. Quieonsuetudiuemmira-

bilem imo potius miserabilem habent: quia cum alien,jus pater humana>, natura,

debitum solvit, umnem congregant parentelam, et comedunt eum sicut nobis diceba-

tur pro certo.

Friar Odoric, who was the first European traveler to visit Tibet,

gives a differeut account of their mortuary customs, and one more in

* It is a difficult matter to say where polyandry begins and cohabitation ends in

Tibet. These terms seem nearly interchangeable.
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accordance with what we know to have obtained among the Tibetans
for some centuries back. Charge.s of cannibalism against a remote
people only known to the informants of the writer of a narrative by
hearsay are not uncommon. To only mention one, I find tliat the early
Arab travelers in China charged the Chinese of the 7th century, A. D.,
with eating all their enemies killed in war.* Altogether, I think there
IS very little foundation for the charge made by Kubruk and du Plan
Carpin. It is probably the result of a jumbled-up account of the true
methods of disposing of the dead, which will be described f\irther on
Friar Odoric says (H. Yule, Cathay and the Way Thither, i, p. 151):
Suppose such an oue's father to die, then the son will say, "I desire to pay resi.ect

to my father's memory;" and so lie calls together all. the priests and monks and
players in the country round, and likeNvise all the neighbors and kinsfolk, and they
carry the body into the country with great rejoicings. And they have a great table
in readiness, upon which the priests cut off the head, and then this is presented totheson and the sou and all the company raise a chant and make manv prayers forthe dead Then the priests cut the whole of the body to pieces, and wh;n they havedone so they go up again to the city with the whole company, prayino- for him asthey go. After this the eagles and vultures come down from the mountains andevery one ta^kes his morsel and carries it away. Then all the company shout aloudsaying. Behold

!
the man is a saint. For the angels of God come and carry him toparadise. And m this way the son deems himself to be honored in no small de-reeseeing that his lather is borne off in this creditable manner by the angels. An"^d sohe takes his father's head and straightway cooks it and eats it, and of the skullhe maketh a goblet, from which he and all the family always drink devoutly to thememory of the deceased father. And they say that by eating in this way they show

thoir great respect for their father.

Colonel Yule, commenting on the preceding passage, says:
Klaproth quotes passages showing a knowledge of this mode of disposing of thedead from Strabo, Cicero's Tusculan Questions, and Justin. Strabo also ascribes totheCaspi. the opinion that those whose bodies the birds appropriated were blessed.Herodotus and Mela ascribe such practices to the Issedonians and Scythians "Cor-pora ipsa lauiata et c*sis pecorum visceribus immista epulando consumunt. Capitaubi fabri expohvere auro viucta pro poculis gerunt." (Pomp. Mela, ii, p. l.)t
I have shown in my paper "On the use of skulls in lamaist cere-

monies" (Proc. Amer. Orient. Soc. Oct., 1888, p. xxii) the notions pre-
vailing in Tibet on this subject. As further elucidating the above pass-
age from Odoric's travels, I may mention that the rapidity with which
the body of the dead is devoured by the birds or other animals to whom
it IS fed IS held to be a proof of the good luck (or Imrma) of the deceased,
and therefore the skull of one who has been so devoured is a good one
out of which to make a libation bowl.
Chinese authors describe as follows Tibetan mortuary customs:
When a person dies in Tibet the corpse is tied up with ropes, the face being put

the everyday clothes of the deceased and put in a rawhide bag. The men and

*See Reiiiaud Relation des voyages faits par les Arabes, etc., i, pp. 52, QS^^^Conf. .Strabo s remarks about the Hibernians and the Massageta. Bk. v 4 andlik. XI, 8. Also Ammxanus Marcellinns, xxvii. 4, and Herodotus iv. 65
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ropes from the rafters and re(iuest the lamas to come read the sacred books.

A few days later the body is cavrit-d to the corpse cutter's place, where it is tied to

a stake and the Hesh cut oti' and given to dogs to eat. This is called a " terrestrial

burial." The bones are crushed in a stone mortar, mixed with tsamba, made into

balls, and also given to the dogs or thrown to the vultures, and this latter mode of

disposing of them is called a " celestial burial." Both these methods are considered

highlv desirable.
.

Tiie poor dead are buried in the streams, the corpse being simply thrown m. This

is not an esteemed mode of burial. The bodies of lamas are burnt and cairns erected

over their remains. (Jour. Roy. Asiat. Soc, n. s., xxiii, pp. 231-232; Conf. Land of

the Lamas, pp. 81, and 286-287.)*

Georgi {oj). cit., p. 443) gives some interesting details, which I have

not seen noticed elsewhere. He says

:

Mos estetiam, ut Summorum Lhamarum, aliorumque paucorum cadavera velsan-

dalo quodcum aloes li-no nounulli confundunt, comburantur, vel balsamo condita

sacri's in loculis reponantur. * ^ * Vulgaris <iuo.iue ac fere quotidiana consul-

tudo in Civibus, houestisque hominibns sepeliendis ist haec servatur. Lhania, vel

Traba quivis aninam, nt somniaut, e sunimo capite cadaveris ad hue tepescentis

prinium educit. Educit autem hoc pacto cutem verticis digitis arete prehendam, et

coirncratam tam celeri ac vehement! succussionis impetu attrahit, ut eam uuo momento

subsifire, ac crepitarefaciat. Tum vero, inqmuut, anima defuncti erupisse creditur.

Capt. Samuel Tiu'ner (Embassy, p. 260) says:

It is the custom of Tibet to preserve entire the mortal remains of their sovereign

lama only; every other corpse is either consumed by fire or given to be the pro-

miscuous food of beasts and birds of prey. As soon as life has left the body of a

lama it is placed upright, sitting in an attitude of devotion, his legs being folded

before him, with the instep resting upon each thigh and the soles of the teet turned

upward. " ' * The right hand is rested with its back upon the thigh, with

the thumb bent across the palm. The left arm is bent and held close to the bo.ly,

the hand being open and the thumb at right angles with the tingers touching the

point of the shoulder. This is the attitude of abstracted meditation.

If we seek for mortuary customs similar to those of the Tibetans we

have not far to go to and them among other Buddhist people, who

may probably have seen in the custom of having their dead bodies

fed to birds or beasts a supreme act of charity, for which Gautama

Buddha himself set the example when, in several of his births, prior to

his reaching Buddhahood, as related in the Jataka, he gave his body

as food to hungry tiger whelps or other famished animals.

In Siam it is not uncommon for a person to direct that his body after

death shall be cut up and fed to vultures and crows (Sir John Bow-

ring, The Kingdom and People of Siam, i, p. 122), and in Korea it is cus-

toutary, after the bodies of lamas have been consumed by fire, to mix

the ashes with rice flour and feed them to birds. The "towers of

silence" of the Parsees in which the bodies of the dead are devoured

by birds is another analogous method, but the reasons which have called

this custom into existence with them, are, of course, quite different.t

* For a vivid description of a " terrestrial burial," see Annales de la Propagation

de la Foi, 1865, p. 289; Conf. also Georgi, Alph. Tibet., p. 441 et seq.

tThe Kafirs put their dead in boxes and expose them on the tops of high moun-

tains (Sir P. Lumsden, Jour, Anth. Inst, iii, p. 361.
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In Ladak bodies are burned fifteen or twenty days after death, during

wliieli time prayers are said by lamas. In the case of a very wealthy

man or a chief, after the body has been burned in a metal vessel,

the ashes are carefully collected and made into an image of the

deceased. A ch'iirten or pyramid is erected for the ashes, and in it are

placed various kiuds of grain, precious stones and metal, rolls of

prayers and incense.

The body of a great lama is interred in a sitting posture with his

clothes and all the implements of worshii) he was accustomed to use

daily. The coftiu is deposited in a ch'iirteu, before which for some time

food and water are offered daily, and a light is kept burning every

night. (Alex, Cunningham, Ladak, p. 309.)

As to their signs of mourning, Chinese authors tell us that the Tibe-

tans, both " men and women put on mourning clothes, and for one

hundred days they wear no colored clothes, and during that period

they neither comb their hair nor wash. The women do not wear their

earrings and put away their prayer beads, and these are the only changes

(in dress) they make. The rich invite lamas at short intervals to come
and read the sacred books, so as to procure for the deceased the joys

of the nether world. After one j^ear it is all at an end." (Journ. Koy.

Asiat. Soc, n. s., xxiii, p. 233.)

X.

RELIGION-LA3IAS-RELIGMOUS ARCHITECTURE-OBJECTS CONNECTED
WITH RELIGIOUS WORSHIP.

It does not enter into the plan of this paper to describe even cur-

sorily the religious beliefs of the Tibetans. Many works have already

been written on the subject, but much remains yet to be done before

we possess a thorough knowledge of it. Buddhism, which was intro-

duced into the country in the seventh century A. D,, has remained
since then the religion of Tibet. It is that form of Buddhism which is

known as Mahayana Buddhism, in which magic demonolatry and mys-

ticism have become such commanding features that it is with difficulty

that we can trace in the forms of worship obtaining at present in Tibet

any of the simplicity characteristic of early Buddhism and still to be
found, to a certain extent, among the Buddhists of Southern Asia.*

The Buddhism of Tibet is usually called Lamaism, the word "lama,"

written 6/a-»irt and meaning "the superior one," being that given by
Chinese and foreigners generally to the members of the Buddhist
monastic order in Tibet. In Tibet, however, this word is reserved for

* Primitive Lamaism may be defined as a priestly mixture of .Shivaic mysticism,

magic aud Indo-Tibetan demonolatry overlaid by the thinnest veneer of Mahayana
Buddhism. And to the present day Lamaism still retains these features. * # *

But neither in the essentials of Lamaism itself nor in its sectarian aspects do the

truly Buddhist doctrines, as taught by Sakya Mum, play any leading part. (L. A.

Waddell, Lamaism and its Sects, in lmi>. and Asiatic Quarterly Review, vii. and his

Buddhism of Tibet, p. 17.)
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those monks who have not only taken the highest theological degrees,

but who have also led a saintly life and become famed for their knowl-

edge. The word draba is used by Tibetans as a generic term for all

persons connected with the order, monks as well as lay brethren.*

The usual dress of the lamas consists in a kilt reaching down to a

little above the ankle, a close-fitting waistcoat, similar to that worr by

the laity (see p. 087), and a shawl passed around the body, and the

left arm, the end thrown over the right forearm, so as to leave the right

shoulder and arm uncovered. The head is shaved and the lamas wear

no head covering except during church ceremonies or when traveling j

in the latter case they wear the same kind of hats as the laity and also

the same kind of clothes; and in the former, hats of yellow or red

color, varying in shape according to the school or sect to which

their convent belongs. Gelugpa lamas usually wear a high yellow hat

with a fringe, closely resembling the helmets worn by carabiniers. (pi. 32.)

It is called dja-ser or " yellow hat." t The clothes of the wealthier lamas

are made of tirma (see p. 699), on which are neatly sewed a few little

patches, as it is forbidden them to wear any but torn or worn-out stuffs.

Those of the poorer lamas are of pniT^t

Emil Schlagintweit (Buddhism in Tibet, pp. 170-173) says of the dress

of lamas (he in all probability refers to those of Ladak) that "their

caps are made of double felt or cloth, between which are put charms.

The shaii^e of the cap varies considerably, but it is curious that they

are all of Chinese or Mongolian fashion, whilst the form of the robes

has been adopted from the Hindus. ' Most of the caps are conical with

a large flap, which is generally doubled up, but is let down over the ears

in cold weather. The head lamas wear a particular cap, generally low

and conical, and some head priests of western Tibet have an hexagonal

hat formed of pasteboard, and showing four steps diminishing toward

the top."§

Others wear a miter of red cloth oruamented with flowers of goUl worked in the

stnft". This latter kind of cap bears a remarkable resemblance to the miters of

Roman Catholic bishops.

The gown reaches to the calves, and is fastened round the waist by a slender gir-

dle ; it has an upright collar and is closely buttoned up at the neck. In Sikkim the

lamas occasionally wear, slung round the shoulders, a kind of red and yellow striped

woolen stole.

The inner vest has no sleeves and reaches to the haunches. The trousers are

fastened to the waist by a sort of lace running in a drawing hem. In winter they

* For a general knowledge of lamaic worship, I must refer the reader to C. F.

Kceppen, Die Religion des Buddha, Vol. ii , and Emil Schlagintweit, Buddhism in

Tibet, where a full account of the various religious ceremonies will be found; also,

for various interesting details, to Sarat Chandra Das, Indian Pundits in the Land of

Snow, and to Dr. L. A. Waddell's, The Buddhism of Tibet, now the standard work on

this subject.

tDr. Waddell, op. cit., p. 196, shows 20 styles of lama's hats and cowls.

t On the Gelugpa Sect, see Dr. Waddell, op. cit., p. 38.

^ See for an illustration of this cap, Alex. Cunningham, Ladak, pi. 26.
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are woru over the larger gown as a better protection against the cold. In Bhutan
the lamas wear, instead of trousers, philibegs hanging nearly as far as the knee.

The cloak is worn, in the way previouslj^ described, by all lamas; it

is their distinctive ecclesiastical dress.

The costume of the nuns {ani) is in all essential particulars the same
as that of the monks; in fact, it is quite difficult to tell an old ani from
a man when one meets her with shaved head, a prayer-wheel in one
hand and alms bowl in the other, wandering- from house to house
begging.

Other styles of headdress, as worn in eastern Til)et, are described in

my Land of the Lamas, p. 238. (See also Alex. Cunningham, Ladak,
p. 372.)

The boots of lamas are of the kind previously described (p. 680), the
only peculiarity being as there stated, that the vamps are of white cloth
and the tops of red pulo.

The costume worn by lamas in Tibet is, with slight modifications, the
same as that still worn in Nepal by Buddhist monks, and which was
originally the national costume of the inhabitants of that country, and
was probably borrowed from the latter by the early Tibetan monks.

At religious ceremonies the priests wear * * * a close-fitting jacket called the
"chivasa" and a long skirt or petticoat called the "nivasa," which reaches to the
ankles, and which is gathered at the waist into a number of small plaits or folds.

The chivasa and nivasa are joined together into one dress at the waist, round which
there is wrapped an ordinary " kammerband" or thick-rolled waistcoat. (H. A.
Oldfield, Sketches from Nepal, ii, 140.)

Eelicjious buildings.—UeligUms bnildings and monuments in Tibet com-
prise, (1) Gon/>a or monasteries; (2) X/ra-AVin// or temples; (3) Mch^od-
rten (pronounced cWiirten), literally "otteriugs receptacle," and perhaps
better known by their Indian name of chaitya, and tsa-tsa Wang, recep-
tacles for offerings called tsa-tsa-, (4) 2Lani walls, or piles of stones on
which are incised prayers or magic formulas; (5) Lab-tse, or heaps of
stones on the summits of mountain passes.

The monasteries usually consist of rows of small houses of the usual
Tibetan style of architecture, built in close proximity to, and commonly
around, one or more temples. These houses consist of a dwelling, gen-
erally two stories high, a storehouse and a small courtyard. The
ground floor of the dwelling is used as a stable. The outside walls of
the houses are painted white, and those of the dwellings of high lama
dignitaries red. These houses belong to individual lamas, who .rent

portions of them to pilgrims or to resident lamas who have no homes of
their own.

Around the whole monastery is usually a high wall, and the approach
to the main entrance is marked by rows of ch'iirteus and mani walls.
All lamas- residing within a gonba are entered on a register, and are
obliged, when duly qualified after a period of study, to take part in the
daily ceremonies performed in the house of assembly [duWang). In
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Yellow Hat, worn by lamas of the Gelug sect in church ceremonies.

Cat. Xo. i:ill81, U. S. N. M. Kumbiun.







EXPLANATION OF PLATE 33

Ceremonial Objects.

Fig. 1. Wooden Mold. Used iu certain religions ceremonies, depicting a man
driving a loaded yak and followed Ity a dog. Ts'aidam.

(Cat. No. 131013, U. S. X. :\I.)

Fig. 2. Copper Water Bottle. With red truk cover; used by Lamas. Kuml»nm.

(Cat. No. 167167, V. S. X. :M.)

Fig. 3. Clay T.sa-t.'^a. Image of Tsongkajta.

(Cat. No. li)7170f, U. S. N. M.)

Fig. 4. Clay Tsa-t.sa. Image of Tsepamed.

(Cat. No. 167170a, U. S. N. M.)

Fig. 5. Clay Tsa-t.s.\. Ten images of Tsopanied ( :') cirnrteiis on either side of each

row of images.

(Cat. No. 1671701), U. .S. N.il.)
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cousicleratiou of this they are supplied daily with tea, and aiso receive

an annual allowance of barley. The lamas partake of their first meal

after noon, until which time they are only allowed to moisten their lips

with water. For this purpose they carry in their belts a little copper

or silver bottle sewed in a bit of trulc (see pi. 33, fig. 2). This one has

two brass bands around the mouth; it has a brass stopper, on the top

of which is a hole, through this passes a leather string, by which the

stopper is held in place.

The temples {Wa-Wang) are throughout Tibet of a Chinese style of

architecture, the roofs being, however, flat, dirt covered ones, except in

some of the larger and more famous temples, where Chinese tiles, yellow

or blue, have been used. The orientation of the temples does not appear

to be a matter of much importance, as I have seen some facing south,

others facing east, but 1 do not remember having ever heard of any

lacing west. Schlagintweit [op. cit., p. 188) says:

Tbe walls of the temples look toward the four quarters of heaven, aud each side

should be painted with a particular color, viz, the north side with green, the south

side with yellow, the east side with white, aud the west side with rod, but this rule

seems not to be strictly adhered to.

Most temples, as a matter of fact, are painted red, and the columns

in front of them are also frequently painted of the same color.

As to the interior arrangement of the temples, I must refer the reader

to Dr. Waddell's work (p. 287 et seq.) aud to Georgi's Alphabetum Tibet-

anum (p. 406 et seq.),m which latter work will be found a very detailed

description of the great temple of Lh'asa (the Jo k'ang).

The ch'iirten or "receptacles for offerings" are built over the remains

of revered lamas, or else they are simply decorative or commemorate

some important event. When simply used as receptacles for offerings

they are filled with tsa-tsa, that being the name given to a small

clay cone which the Tibetans make m incalculable thousands in molds

and deposit in these ch'iirtens. In some parts of the country they build

little hutches of rough logs for this purpose. These are called tsa-tsa

li'ang.

These tsa-tsa are usually conical, in imitation of the form of the ch'ur-

en. In figs. 3, 4, and 5, of pi. 33, are depicted another variety of tsa-

tsa, flat and in the shape of a shrine. In one of these, which is 3 inches

long and about 2 wide, are 10 ttgures of gods in relief; in another is

Tsepamed (Amitayus), and in a third Tsongkapa is represented.

The form of the chortens varies much more than that of their prototypes, the

stupas. The base of the stupa is a cylinder or cube, upon which a body shaped

like a cupola is set up. Stupas which have been broken down have been found to

be solid buildings, with a little shrine in the center only, in which has been deposited

the burnt bones of a human being, together with coins, jewels, and inscribed slabs.

The bones are sometimes inclosed in small cases made of the precious metals.

In the Tibetan chortens this form has in general undergone considerable modifica-

tions. The unaltered ancient type has remained limited to the smaller chortens put

up in the temples. The principal difference between a stupa and chorten is that in
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the latter the cupola is either surmounted by a cone or that it is inverted. The

most general style is the following: The base is a cube, upon which rests the

inverted cupola. This cu])ola is the principal part. It incloses the objects enshrined,

and in it is the hole leading to the sjjace for the ofierings. A graduated pinnacle

rises above it, and tins is either a cone of stones or a wooden spire. It is surmounted

by a disk placed horizontally and a spear-shaped point, or, iustead of it, by a crescent

supporting a globe and the pear upon that. * * »

The materials used for the choiteus in the open air are rough stones, bricks, or

clay; they are almost all of solid masonry. The outer surfaces are thickly plastered

with mortar, which is colored red with the dust of pounded bricks. * * # j'Ijq

height of the chorten is in general from 8 to 15 feet, though a few considerably

exceed this latter height. » ^ * Those set up in the temples are molded from

metal, or, more generally, from clay mixed with chopped straw. Occasionally they

are carved of wood, but such chorten scarcely ever exceed 4 feet. They are often

not higher than as many inches. (Emil. Schlagintweit. Buddhism in Tibet, pj). 192-

196.)'

There is iu the Museum collection a i)hotograi»li of the celebrated

lamaist sauctuarv of Wu-t'ai shau {Ri-vo tse na), iu Shau-hsi, in uorthern

Ohiua, which shows a very fine ch'lirten, probably 00 feet high, with a

large gilt spire of the horizontal circle and vertical disk and crescent

style described by Schlagintweit. In this ch'lirten is said to be kei)t a

body relic of the Buddha Gautama.

Mdni walls.—This name is given to long, low walls of rough stones,

on the surface of which are incised sacred formulas, usually the

famous six-syllable formula Omi mdni padme hum. The name given

tlie wall is derived from the name of this prayer, which is col

loquially called "the mani." They are also known as inendong, prob-

ably written mang dong, " many stones." Frequently images of gods

are incised on the stones, and I have also seen long passages of the

Scriptures on them. Frequently a whole mdni wall will be covered with

slabs on which are inscribed one of the long theological works in which

lamas so delight, sometimes the Pradjna paramita in 8,000 verses.

Plate 34 shows an inscribed stone from iimd)ii wall in a Bonbo country

^f northeastern Tibet (Jyade). It is of slate, is painted red, and the

mantra incised on it is Om, matrimuye sale hdu, a favorite one of the

Bonbos.

Schlagintweit {op. cif., p. 197) says the longest mdni wall known of

is 2,200 feet long. Some, he says, have a kind of tower at either

end, occasionally in the form of a ch'iirten, with a sacred image in

front, and a large pole to which flags with prayers are attached are

also not unfrequent at the ends of manis. Travelers, when passing

along these mdni walls, leave them on their left side if they are true

believers, and on their right if they belong to the Bonbo faith.

t

Labtse or lieaps of stones, also called dobong^ and in Mongol obo, are

to be seen on the summit of every pass in Tibet, and frequently at the

*The shape of the ch'iirten is symbolical, but I can not enter into an explanation
of it here. See Dr. AVaddell, op. cit., p. 262 et se<j.

t See also on ch'iirtens, H. A. Oldfield, Sketches from Nipal, a, 211.



Report of National Mus.=-um, 1 893— Rockhill. Plate 34.





NOTES ON THE ETHNOLOGY OF TIBET 735

mouths of the valleys leading up to them. Though in all probability

they had no religious signitication originally, they have acquired one,

and the stone which every traveler as he passes by does not fail to

throw on the heap, is now put there as an offering to the gx)ds, and

when throwing it down each one makes a short prayer, which ends

with, '^Lhajya-lo, IliajyaW ''Gods, (give me) a hundred years; gods,

(give me) a hundred years."

In these stone heaps are usually stuck large bunches of brusliwood

and also freciuently huge wooden arrows, the meaning of which latter

I have failed to ascertain. Bits of wool, rags, and pieces of cotton on

which are stamped mantras and dhdranis flutter from the branches or

hang in long rows from strings tied to them and to some big stone

fifty or more feet oft'.*

Stone heaps similar in shape and built for similar purposes are found

in the Navajo and Moqui countries in Arizona. Speaking of the

Moqui, Fewkes says

:

Ma-sau-wub shrines are simply heaps of sticks or piles of stones, and it is cus-

tomary for an Indian toiling up the trail with a heavy bundle of wood on the back

to throw a small fragment from the load upon these shrines or to cast a stone upon

them as he goes to his farm. These are offerings to Ma-sau-wuh, the fire god, or

deity of the surface of earth. (.1. Walter Fewkes, Journ. Araer. Ethnology and

Archaeology, iv, p. 41.)

The custom of making ofteiings on mountain tops is too common in

other countries, especially in South America, to require more than a

passing reference here. Acosta, in his History of the Indies (ii, p. 309,

Hakluyt Soc. Edit.), says of the Peruvians;

They have used as they goe by the way, to cast in the crosse ways, on the hilles,

and toppes of mouutaines, which they call Apachitas, olde shooes, feathers, and

coca chewed, being an herb they use much. And when they have nothing left,

they cast a stone as an offering, that they might passe freely, and have greater

force, the which they say increaseth by this means. ** * * They used another

offering nolesse absurd, pulling the hair from the eyebrowes to offer it to the Sunne.

hills, Apachitas, to the winds, or to any other thing they feare.

VYe also find this custom of offering rags at sacred shrines in Ire

land and among the Mohammedan peoples of northern Africa.

The custom of walking around a sacred building or monument, a

custom called li'onca in Tibetan, was followed in India in the early

days of Buddhism as well as by the wild Turkish tribes which inhab-

ited northern and northeastern Asia in the second century B. C. Thus

in the Ch'ien Han shu, book 94, it is said that the Hsiung-nu and the

Sieu-pi, at the great autumnal sacrifice to heaven, rode three times

around a little clump of trees. It is also common in parts of Africa,

as, for example, among the Oromo of Abyssinia (Borelli, L'Ethiopie

meridionale, p. 210), and was followed centuries ago in northern Europe

and m other parts of the world. (See Land of the Lamas, p. 67.)

* On this subject the reader should also consult Emil Schlagiutweit's valuable

work, pp 198-200.
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A Tibetau history of the sandal wood image of the Buddha, known
as the Tsandan Jovo and now preserved in the Chan tan ssu at Peking,

referring to the benefits to be derived from walking round sacred monu-

ments, says (p. 11 et seq.)

:

He who walks around a cli'iirten.

In all circuuistauces of life,

By gods, nagas, and yakshas,

As by rakslias, shall be honored.

Whoever makes a ceremonial circle

Of the ch'iirten of the Lord of the world [i. e . the Bnildha]

Acquires more [might] than by reciting

Chai'ms during a million of world jteriods.

Fire and ])oisun and weapons

Shall never bring about his death;

Living in wisdom, in the fullness of time

—

When his life is run, he shall die.

He who circumambulates a ch'iirten

Shall have wealth of castles, wealth of land,

Of villages a goodly stoie;

He shall reach the summit of worldly bliss.

While walking round the ch'iirten he must repeat the following Sans-

krit charm:

Namo Bhagavate ratna ketu radjaya Tathagathayu aryate samyak-sam-Buddhaya
tatyatha. Om ratne, ratne, maha ratna, ratna vidzaya. Swaha.

Objects connected with relif/ious ivorship.—The roii'a,ry {treng-wa) is not

only an essential part of the lama's dress but of that of nearly all the

laity, male and female, in Tibet.

As a Buddhist article [says Dr. Waddell] the rosary is especially peculiar to the

northern school of Buddhists, and the outcome of the esoteric teachings of the

Mahayana school, instilling belief in the potency of muttering mystic spells and
other strange formulas. (L. A. Waddell, Jour. Asiat. See. Bengal, lxi, p. 24, et seq.)

On pi. 35 is shown the form of rosary in common use among lamas.

It contains 108 discoidal shell beads, of uniform size, divided into four

groups of 27 beads each by 3 red coral beads; where the two ends of

the string of beads come together they are passed through a large

amber bead, a smaller discoidal, and a conical one, so that the two
look like a fat, long-necked vase. These last two beads are called

dodzin {rdog-hdzin)^ "retaining or seizing beads.''

Four short leather thongs strung on the rosary beside the do-dzinhy

silver rings have silver beads on each of them, and at the lower end of

one there is a little silver dorje. These strings are used as counters

{drang-dzin) in the following fashion : When a certain charm has been

recited 108 times the first bead on the string, to which is attached the

dorje, is slid up the string, and so on for each series of 108 repetitions till

the tenth time; then the first bead on the string next to the dorje string

is slid up, and so on for the four strings of counters. Usually the string
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Rosary of shell beads; counters of silver.

Cat. No. 167271, U. S. N. M. Kumbum.







EXPLANATION OF PLATE 36,

Rosaries.

Fig. 1. Rosewood Rosaky. Ta-chien-ln

(Cat. Xo. 167207, F. S. N. M.)

Fig. 2. Yki.low Wood Rosary. Bat'aiig

(Cat. ISTo. 131058, U. S. X. M.)

Fig. :i. Mohammedan Ro.sakv. Of Lone and date seeds. Hsi-iiiug Fu.
(Cat. Xo. 167300, V. S. X. M.)
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Rosaries.
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next to tbe one on which is huug the dorje has a bell {drilhu) attached

to it; the third string has a magic peg [imrhii) on it, and the fourth a

wheel [li'or-lo).

Eosaries are frequently ornamented with small coral or turquoise

beads hanging from them, and it is usual to put narrow silver rings on

either side of the large coral beads dividing the successive groups of

beads in the string.

Another treng wa, the beads of which are sections of human skulls,

and the dividing beads pieces of conch shell, is in the Museum collec-

tion. The (io-dzin are two in number, a large amber bead and a small

wooden one. Such rosaries, Dr. Waddell remarks (loc. siq). cit.), are

especially used for the worship of Borje jig-cWe (Yama), the King of the

Dead.

One set of small beads, of narrow discs of rosewood, with four red

coral beads, is shown in fig. 1 of pi. 36. In this set the coral beads have

to be counted, so as to complete the number of 108. This string is as

it came from the dealer, and has no counters on it. Such rosaries are

apparentlyof the class called " red sandal-wood rosary" by Dr. Wad-
dell, which, he says, are used only in the worship of tlie fierce deity

Tamdrin, a special protector of lamaism.

Fig. 2 shows a rosary of discoidal beads of yellow wood, in which

narrow lines of lighter color radiate from the center to near the circum-

ference. The dividing beads are of the same material as the rest of

the rosary but slightly larger and thicker. This rosary belongs to the

class called ser-treng, or " yellow rosary," and is the special rosary of

the Gelupa, or reformed school of lamaism. It may be used for all

kinds of worship, including that of the furies.

On pi. 37 is shown a Chinese rosary of IS olive-shaped beads of

some hard, light-brown wood (or seeds); each bead is cut into an
image of one of the 18 Lohan (Arhats). This is the usual number of

beads used in rosaries {su-chu) in China. Another Chinese rosary,

made of some kind of rough brown seed, possibly the same as that

used in Tibet for rosaries, and there called Bodhi shing, is in the Museum
collection.* Dr. Waddell {op. sup. cit., 28) says the tree which bears

this seed grows in the outer Himalayas.

Besides the materials used in the manufacture of rosaries mentioned

by Dr. Waddell, I found that the Tibetans greatly prized for this pur-

pose two varieties of .seeds, the one, called by the Chinese feng-yen

po-ti mu or " Bodhi wood with phoenix eyes," the other hsing y'ueh mu or
" wood with the stars and moon on it." These seeds are turned spher-

ical and then polished. The feng-yen Jcno is, I believe, the same as the

Piii-po of the Cantonese, identified, if I am not wrong, with JSterculia

lanceolata.

Eosaries made at Wu-t'aishan, the famous lamaist sanctuary of

northern China, are turned from pieces of poplar wood and stained

* Not illustrated lu this paper.

H. Mis. 184, pt. 2 47
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yellow. Great quantities are carried away from this place every year

by Mongol aud Tibetan pilgrims.

PI, 3G, tig. 3 shows a rosary of 99 bone beads divided into three series

of 33 beads each by date stones. The two ends of the string pass

through a large bead made of a piece of conch shell. This is the style

of rosary used by Mohammedans in China. The number 99 corresponds

to the number of the nauies or attributes of Allah.*

Prayer icheels.—The same teachings which caused the northern Bud-

dhists to believe in the eflQcacy of continually mumbling unintelligible

formulas must be held responsible for the invention of the ingenious

mechanical contrivance known as a " j)rayer wheel " or "prayer-barrel,"

which, when turned the right way—from left to right—is as efficacious

as if the person turning it, or who had it built, recited himself all the

prayers inclosed in it on printed slips of paper. Each complete revo-

lution of the wheel counts as one repetition of all the prayers contained

in the barrel.

Alexander Cunningham (Ladak, p, 37o) says that the earliest men-

tion of the prayer-wheel is found in the Records of the Western World

of the Chinese Buddhist pilgrim Fa-hsien, who visited India in the fifth

century of our era. This, however, is an error resulting from a mis-

translation in Abel Remusat's rendering of the Chinese text. Gen.

Cunningham also gives a medal of Hushka (first century A. D,) on

which is a man holding in his hand what he takes to be a fjrayer

wheel. At all events the prayer wheel is and has been for five or six

centuries at least a popular instrument in not only Tibet but in Korea

aud Japan, in which two latter countries, however, only the larger

cWos Vor-Jo are found. (See on this subject Emil Schlagintweit, Bud-

dhism in Tibet, p. 229 et seq. and Land of the Lamas, p. 334.)

The prayer-wheel is of two kinds: The first comprises hand wheels,

wheels turned by the wind or by water, and small stationary wheels

or barrels placed either in a house or in rows near a temple or along

an interior gallery of a house or the base of a ch'iirten. The second

class are nnich larger machines and are only found in temples. They

are sometimes 30 or 40 feet high and !> or 20 feet in diameter. In them

is placed a collection of the canonical books of lamaism (Kandjur), and

by means of bars fixed in the lower extremity of the axis of the barrel

it is put in motion. These wheels, from the works in them being "the

law " (ch^os), are called cJi'os k^or-lo, while the first class of wheels hav-

ing usually only the formula oni mani pudme hum (colloquially called

"the mani'') printed on the pages wrapped up in them, are known as

mani li'or-lo.

The prayer-wheel consists of a cylinder of metal, or, in the larger

wheels, of leather pr even wood, through which runs an axle of wood
or iron around which it pivots. In the interior are arranged, one on

" On Burmese Buddhist rosaries, see Dr. L. A. Waddcll, Proc. Asiatic Soc. of Bengal,

December, 1892.
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Chinese Rosary.

Each hfail cut to represent one of the eighteen Lohan.

Cat. No. 130388, U. S. N. M.
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Prayer Wheel covered with red cotton cloth.

Roughly carved woodeu haudle.

Cat. No. 107169, U. S. N. M. Ts-aidam.







EXPLANATION OF PLATE 39.

Prayer-wheel and parts of Prayer-wheel.

Fijf. l;i. Stationaky Prayer-wheel. r>riuii of Lrass.

I Cat. No. i:i(m3, r. S. X. M.)

Fig. 11). Top ok Statioxai!Y Pkayek-wheei..

(Cat. Xo. i:j0393, U. S. X. M.)

Fig. Ic. Bottom of .Stationary Prayer-wheel.

(Cat. X(i. 130393, V. S. N. M.)

Fig. Id. ]'RAYEU Sheets.

(Cat. Xo. 131014, U. S. X. M.)

Fig. 2a. lioDY of Bronze PRAYEH-wirEEL. With .silver oniaiiientntion.

(Cat. Xo. 130392. U. S. X. M.)

Fig. 21). Top of Bronze Prayer-wheel. With silver oruameiitation.

(Cat. Xo. 130392, T. S. X. M.)

Fig. 2c. Bottom of Bronze Prayer-wheel.

(Cat. Xo. 130392. F. S. X. M.)

Fig. 2d. I'li.VYERS Wr.\ppei> Roi'ni> A.xle.

(Cat. Xo. 130392, r. S. X. M.)

Fig. 2e. Handle of Prayer-wheel. With knoh of silver on top.

(Cat. Xo. 130392, U. S. N. M.)

Fig. 3. Bras.s Hand Prayj;r-wheel. From Dur.jeeliug.

(Cat. Xo. 74493, U. S. X. M.)
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Prayer Wheel and parts of Prayer Wheel.
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top of the other, sheets of paper or leaves of a book on which =' the

manV^ or some other spell is printed in very fine characters, the tiner

the better. The sheets are wonnd on the axle from right to left, aud
the wheel when set in motion must revolve in the opposite way, so that

the writing passes in front of the person turning the wheel in the Tfnj

in which it is to read, i. e., from left to right.

A roughly made hand prayer-wheel with a felt barrel covered with

coarse woolen cloth is represented in pi. 38. An iron pivot runs through

the barrel and fits in a roughly carved wooden handle. The cylinder

is covered with a piece of red cotton cloth, to the corners of which are

attached glass beads.

On pi. 39, fig. 2 is shown a hand prayer-wheel. The cylinder is of

bronze, the top being ornamented with a silver wheel decorated with
coral aud turquoise beads. The bottom has four dorje, aud on the

sides is the six-syllable spell in landza characters in silver. On a band
above this are dorje, and on a band around the bottom are lotus leaves.

On the top is a wheel in silver in which are set coral and turquoise

beads. This is a' very fine specimen of Tibetan workmanship. The
top of the axis terminates in a silver ornament of pineai^ple shape.

On this plate is also represented a small stationary table or wheel
(fig. 1), the axle of which projects above the top, so that it maybe put in

motion without moving it from the stand on which it rests. The cyliu-

dei is of bronze with raised ornamentation of tJorje, and the mani
prayer in Xepalese Sanskrit characters.

In tig. 1 there is also represented a strip of Chinese paper on one side

of which is printed the forumla Om, mani padine^ hum. This formula

is repeated nearly 400 times on this sheet, and in one of the small

prayer- wheels previously described about lOOx^ages can be wrapped in

the cylinder. Consequently a complete revolution of the wheel is equiv-

alent to repeating the formula 40,000 times. A prayer- wheel complete,

from Darjeeling, India, is also shown in fig. 3.

The cups used with the small j)rayer-wheels turned by the force of

the wind are cut out of pieces of pine wood and are in shape exactly

like the cups of an anemometer. (See Smithsonian Report, 1802, p.

076, where is also shown a prayer-wheel turned by water.)

Bits of cotton with prayers printed on them and tied to strings or to

high poles placed over houses, and knowu as la-der, belong to the same
class of objects as the prayer-wheels; each time these bits of stuff

flutter in the breeze it is as if the prayer written on them had been
recited. The figure of a horse is frequently stamped on these pieces of

cloth and around it is a long formula. These are called Unig ta, or '' wind
horses," and are, among many other uses, for the special protection of

travelers. (See Bmil Schlagintweit, Buddhism in Tibet, p. 253 et seq.,

and Waddell, op. eit., p. 408 H seq.)

The j)riucipal objects used by lanms in church ceremonies, or while

reading the sacred books, are the small hand drum {damaru), frequently

made of children's skulls and covered with snake skin, the bell {drilbu),
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and the dorje (the ludian I'iajra or Indra's thunderbolt). Next in impor-

tance to thera come the holy-water vase {biimha), the mirror {me-long)^

the triang-ular nail {purbn), and tlie skull bowl {fUdpa).

On pi. 40, iiji-. 2 is shown a damaru, made of two skulls attached

together by a wooden disk cemented to them. Heads of devils and
skulls are painted on them in red and blue. A small cotton band
covers the disk between the two heads and projects a few inches, so

that the person nsiiigthe drum may hold it in his hand, his thumb and
forefinger being- placed around the disk of wood :;etween the drum-

heads. There are two small knobs covered witli cloth depending from

this band by short strings of such length that when the drum is twirled

sharply around they strike the heads. This damaru was collected by
Kev. C. H. A. Dall.

The other figure on the same plate re])resents a damaru rather smaller

than the preceding' one. The skulls of which it is made are not deco-

rated, but the band by which it is held in the hand is of embroidered

satin decorated with elaborately knotted silk tassels of Chinese make.
The bell [dril-bu) of the lamas is of bronze and usually about 2f inches

in diameter. In pi. 41, fig. 4 is shown a bell having on its outer

surface near the handle certain mystic syllables, eight in number. On
the interior surface are three mystic syllables and a 7-petalled flower

in the dome. The handle is cylindrical and has a head of Dharmasiiv-

mounted by a dorjc. This bell was made in Derge, whudi country is

famous for the clear toned bells cast there.

Similar to tlie preceding, except that the head of Dharma does not

appear in the handle, which is only a half dorje, is the bell shown in

fig. 5. This bell comes from the famous lamasery of Dolon nor, in

eastern ^Vlongolia.

The usual position in which the bell is held is in the left hand, the

opening- of the bell pointed towards the body, the thumb against the

handle and the fingers around the body of the bell. (For description

of lamaist bells see Alex. Cunningham, Ladak, p. 373.)

The dorje, or thunderbolt, is generally used with the bell, it being

customary to hold it in the right hand between the thumb and index,

the other fingers extended. It was looked upon in early times in India

as a sacred symbol of Indra, and in Nepal it has become symbolical of

the Buddha and his religion. Possibly this symbolism is known to the

Tibetans, but I have not seen it mentioned in any of their sacred books

The Nepalese scriptures say that a contest once occurred between Bnddha and
Indra, in which the latter was defeated, and had wrested from him his chief and
pefuliar instrument of power, the vajraor thuuderl)olt, which was appropriated as a
trophy by the victor, and has ever sime been adopted by his followers as the favorite

emblem of their religion. * * **

The Vajra and the ghanta or bell have a peculiar symbolic meaning attached to

them by Buddhists, similar to that attached by Hindus to the Linga and Yoni. The
Vajra represents linddha and corresponds to the Linga; the ghanta represents
Prajna Devi or Dharma. whose head is often figured on its handle, and corresponds to
the Youi. (H. A. Oldtield, Sketches from Nipal, ii, 199—200.)





EXPLANATION OF PLATE 40.

Drums made of Human Skulls; used in Religious Ceremonies.

Fig. 1. Dam.^hc, OR Han[) Dkum of Skulls. Silk tassels. Kniubnin.

(Cat. No. K503S5, TJ. S. N. M.)

Fig. 2. Damaut. Painted white and red with heads of demons, skulls, etc.

(Cat. No. l.'>3:{tiy, I'. S. X. M.)
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Drums made of Human Skulls, used in religious ceremonies.
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DoRJE AND Bells used in religious ceremonies.

Fig. 1. Japan'esk Dok.ik.

iCat.^'o. i:iii300, r. S. X. M.)

Fig-. 2. Japanese- Dur.ik.

(Cut. Ko. ]l)71'/2, U. S. X. M.)

Fig. 3. Tibetan Dok.ie.

(Cnt. X(.. 167268, V. 8. N. M.)

Fig. 4. Church Bell. Derge.

(Cat. No. liilOll, r..S. N. M.)

Fig. 5. Chuhch Bell. Dolon uor.

(Cat. No. 13038ii, U. S. N. M.)
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DoRjE AND Bells used in religious ceremonies.







EXPLANATION OF PLATE 42

Libation Bowl and Holy-water Vessels.

Fig-. 1. Holy Waiek Vase. Kumljimi.

(Cat. No. i;i0402, U. S. N. M.)

Fig. 2a. Skcli, 1>uwi,. Kuuibiuii.

(Oat. Xo. i;;03S4, U. S. N. M.)

Fig. 2b. Cover oe Bowl. Made of copper, gilded

(Cat. Ko. i;i0384, U. S. N. M.

)

Fig. 2c. Base of liowL. Made of brnss, gilded. Heads at corners painted.

(Cat. No. i:i0384, U. S. X. M.)
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Libation Bowl and Holy-water Vessel.
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The usual form given the dorje in Tibet is shown in tig. 3. It is of

bronze and about 5 inches long. Exactly the same form is found iu

Japan (tig. 2).

Fig. 1 is another form of tlic dorji- used by certain sects in Japan.

Here there are but tluee prongs at eacli end instead of tive, as in the

more commonly used one.

The holy-water vase (/>/n///><r or ts%'hi(m) is used in certain lamaic cere-

monies connected with tlie worship of Ts'e-pa-med.*

On pi. 42, tig I, is shown one of these vases made of brass, with the

spout, top, and base heavily gilded. The vase is of Persian shape,

with a large spherical body and slender bent spout. The neck is short

and narrow and terminates in a tlaring mouth, in shape lilce an over-

turned boMi. In the top of this is a suudl circular opening, in which a

chased metal tube tits, reaching far down into the vase and liaving iu

its u]>per end a bunch of lusa grass and some peacock feathers—this

instrument is the asi)ergil. The vase has a covering of silk fastened

around the neck so as to completely hide the vase. Such coverings are

not only put ou these vases but on most objects used iu church worship,

on the sacred images, books, etc., probably as a mode of honoring these

sacred objects. The water used iu these vases has a little satfrou iu it

and sometimes a little sugar. The vase is 6.J inches high and elabo-

rately chased where exposed to view. The portion of the vase under

the silk covering {iKtbzv or ''gown'') is ronglily beaten copi)er. Fre-

quently these vases are of silver and liiiely chased over the whole of

their surface.

Tbo Tuisol, "to pray for ablution," ranks among the most sacred of the 13udclbist

rites, ami is performed at everjf solemn assembly for the wasbiug away of sins.

Water is poured out from a vessel similar to a teapot, called man«j;u,and alsobumpa,

over the vessel's well-cleaned cover, called yanga, or a i)articnlar metallic mirror,

melong, which is held so that it retlects the image of Sakyamnui, which stands on the

altar. The water falls down into a tlat vessel, called dornia, jdaced ujuju a tripod.

(Kmil Schlagiutweit, IJuddhism iu Tibet, p. 239, and T. W. Khys Davids, buddhism,

p. '21S ct aeq.) See also Waddell, loc. siij). cit., in which he describes the ceremony

called "The obtaining of long life;'' also W. W. Kockliill, Ou the lauiaist ceremony
called ''The making of mani jtills'' (Journ. Amer. ( )rient. Soc, xui), which is ai cere-

mony of the same class as that described by Dr. Waddell.

The purhu or nail is a triangular nail ending in a sharp point. The
handle is iu the shape of a half dorji', with a hunmn head terminating

it. It is used iu exorcising evil spirits. (See Waddell, Buddhism of

Tibet, pp. 483 and 488).

The skull bowl is used in worshiping Ts'^-pa-med, when it is tilled with

nectar brewed from ch'ang. After the ceremouy it is drunk by those

l)resent. It may bo noted that various gods—among otliers TsV-pa iiied

and Paldiin-lh'amo—are represented with skulls in their hands fdled

with and)rosia [duil-isi, literally "devil's juice'*). The custom of using

skulls as holy vessels, or eveu as eating bowls, is a very old one in Asia;

*See L. A. Waddell, The so-called ''encharist" of the lamas, in Asiatic Quarterly

Review, April, WM, and Buddhism of Tibet, p. 298, 444 et aeq.
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a certain class of lamas use them for the latter purpose at tlie present

time. We find, however, in the Buddhist Vinaya or canon law, which

dates from the early days of Buddhism, that monks were forbidden

using skulls as alms-bowls as being then used by devil worshippers.

(Sacred Books of the East, vol. xx, p. 89.)

Fig. 2, on pi. 42, represents a libation bowl made of a human skull(a)

;

it has alining of iron, with an ornamented coi^per gilt rim fitting on it.

The cover {h) is finely and intricately chased; on each side is a landza

character—or rather monogram—the mystic syllable om, with an ara-

besque design surrounding it. The top is surmounted with four half

dorje at right angles, a fifth and larger one forming a handle. The

stand (<^') on which the skull rests is of gilt copper and triangular in

shape. At the three angles are human heads painted white, red, and

green. The triangular design on the face of the base seems to

be flames, and the Chinese symbol of the ymig and the yin (the two

principles of nature) appear in the middle of each side. For further

particulars bearing on the mode of selecting and consecrating such

skulls, I must refer the reader to my pai)er "On the use of skulls in

lamaist ceremonies." (Proc. Amer. Oriental Society, Oct. 1888, p.

XXIV, et seq.)

The Museum collection contains also a few images of gods of the

finest workmanship. They are made of copper, cast and then very

finely gilt, chased, and polished. The interior, which is hollow, is filled

with some of the same articles as are put in ch'iirtens (see Cunning-

ham, Ladak, p. 30!)). When the image rests on a circular base of the

open lotus flower style, these articles are inclosed in it. These images

are all distinctly Brahmanic—a peculiarity of nearly all lamaist

images—with the exception of the heads, which are usually made with

terrifying features colored red, blue, or green.

PI. 43 represents a small gilt image of Jambyang, the "sweet singer"

{]\fanjushn) of the Indians, He is here represented seated, holding in

his right hand the sword of wisdom with a flaming point, to dissipate

darkness among men, and a noose in his left. Behind his left arm is an

open flower, in which rests a book.

Jambyang is the god of wisdom, and his principal sanctuary is at

Wu-t'ai-shan, in the Chinese province of Shan-hsi.

PI. 44 is an image of Drolma, "The Savioress," called in Sanskrit

Tard.

It is [says Dr. Waddell] to tliis attribute of being ever ready to help and ever

approachable that she owes her popularity; for most of the other deities of

"northern Buddhism" can not be approached without the mediation of a lama,

while the poorest layman or woman may secure the immediate attention of Taraby
simply appealing to her direct.

Slie has tlie attributes of a female Avalokita, and in Tibet she is expressly regarded

in her most poptilar forms as the Sakti or female energy of Avalokitesvara. (Dr. L.

A. Waddell, .lonrn Roy Asiat Soc, 1894, p. 63 <>< se^.)

This image was made at Ch'amdo in eastern Tibet.
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Gilt image of Jambyang (Manjuhsri.

Cat. No. 13iW%, U. S. N. M. Lh'asa.
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Gilt image of Drolma (Tara).

Cat. No. 130395, U. S. N. M. Ch-amdo
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Gilt image of Ts'e-pa-med (Amitayus).

Cat No. 130400, U. S. N. M. Dolon Nor.
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PI. 45 represents au image of Ts'e-pa-med, the " god of endless

life;" in Sanskrit, Amitayns. This god is also known as Wu-pa-med, or

"Endless light;" in Sanskrit, Amitabha. Under the name of Ts'e-pa-

med he is implored for longevity. The god is represented seated, hold-

ing before him in his right hand a bowl (often a sknll) filled with the

water of life; the left hand rests with nptnrned palm in his lap under

the right.

PI. 46 represents Tamdrin; in Sanskrit, Ilayagriva. This god is

one of the Drag-shed or gods who protect man against evil spirits.

He is here represented with three faces of hideous expression and on

his head is a crown of flames. He has six arms and two legs, and
around his waist is a girdle of leaves. In his upper right hand he

holds a noose, and in the lower an arrow; m his ui^per left hand is a

8-leaved flower( ?) and in his lower left a bow. The middle rigiit hand,

which he holds before him, has in it a cross dorje. The middle left

hand is empty, the thumb touching the second and third fingers, the

index and little linger held extended. A long rosary hangs around
his neck, and he is kneeling on his left knee. He has three eyes in

ea<'h foce, the third eye upon the forehead being that of wisdom.*

PI. 47 shows a remarkably fine specimen of work, representing the

god of wealth or god protector of treasures {Gnnl-ar yijiri norhn), also

a Drag- shed. The god is three-faced, with a crown of flames. He
stands erect on two elephants, and has six arms. The middle ones are

held before him with offerings in them. The upper right hand holds

a dorje, the npi^er left a beclion or club. The lower right holds a damaru
or small hand drun), and the lower left a snare {dzagpa). This image
was made at Lh'asa.

PI. 48 is supposed to represent Ch'os-bjin jainba. The saint is

clothed in a mantle fiilling over the arms, while his hands are held in

the position of prayer or supplication. The earrings are peculiar and
unusual. This image and the following were bought at the great lama-

sery of Kumbum, and are not of as fine workmanship as the three pre-

ceding ones.

PI. 49 represents the image of some holy man, apparently a Chinese;

but I have not been able to identify him.

One of the principal treasures of the great lamasery of Kumbum is

the so-called white sandal wood, si^rung from the hair of Tsongk'apa,

the founder of the " Yellow church," who was born at this place

toward the middle of the fourteenth century of our era. The leaves

of Lhis tree are carefully collected and sold to pilgrims, who use them
as medicine or wear them as charms in their gaico. Abbe Hue says that

when he saw the tree, characters of the Tibetan alphabet were visible

on every leaf and in the bark. At j^resent it is said that images of

Tsougk'apa are sometimes visible on some of the leaves, when the person

* Wherever seen in images of gods, the third eye in the middle of the forehead la

the eye of wisdom, or foreknowledge.
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looking for them has sufficient faith.* The tree is probably a lilac.

{Syringa villosa, Vahl.)

A lot of leaves of this tree were bought by me at Kumbum in 1891.

Trees sprung from the hair of saints are quite numerous in Tibet.

ExplorerU— G— saw, on the left bank of Tsangpo ch'u, below Chet'ang

and near the Sangri Khama monastery, a hill overshadowed by cypress

trees, "all of which sprung from the scattered hairs of a saint, which

were cast to the winds hereabouts." (Keport of Explorations in Tibet,

Bhutan, etc., p. 28.) Sarat Chandra Das saw at TashiFuupo a juniper

bush in which the hair of Gedundrub, the founder of the lamasery, is

still "said to exist."

The Arab traveler Ibn Batutah saw, in the fourteenth century, at

Deh Fattan, on the Malabar coast, a tree on the leaf of which there

appeared every year, "written by the pen of divine power," the words,

"There is no god but Allah, and Mohammed is the envoy of Allah."

(Ibu Batutah, Travels, Defremery's edition, iv, p. 88.) This last-men-

tioned tree was probably, according to Mr. T. Dyer, a c/raftophyllum.

A small mold of wood with a number of figures of a loaded yak, of a

man, a dog, etc., and Buddhist emblems cut in it, may be found in pi.

33, fig. 1. It is used to mold figures in fsa^nba, which are afterwards

colored and figure in certain ceremonies for expelling the demon of

sickness.t

The two most commonly used kinds of incense {sjws) are the larger

sticks of the shakama pos or satfron-colored incense, also known as

jamhling liun-jyab or " world pervading," on account of the great strength

of the perfume, and a smaller variety which is of a deep violet color,

and is in common use in all temples and for household worship. Great

quantities of it are manufactured in central Tibet (Lh'asa and Shigatse)

and exported to China, Mongolia, and every corner of Tibet.|:

A frequently used substitute for incense consists in dried spines of

the juniper {shiika) mixed with a little butter and salt, these ingredients

making the spines burn more readily and completely. This kind of

incense is very extensively used throughout Tibet and parts of

Mongolia.

PI. 50 shows a j)itcher G inches high, of cast brass, in the shape

of an ewer. ]t is roughly ornamented with a series of lines and dots,

and around the base is written in Tibetan characters a mantra. The

handle is large and cast at the same time as the body. The use to

which this ewer is put is not known, but it is certainly not a household

utensil. It is a rough piece of work -, probably in an unfinished state.

Musical instruments.—Music, both instrumental and vocal, is a promi-

nent feature in lamaic ceremonies. The principal instruments used

are the drum, trumpet, flageolet, cymbals, and conch shell. The drums

* See Prince Henri d'Orleans, Le pere Hue et ses critiques, pp. 34^2.
tFor a full account ot these ceremonies, the reader is leferretl to Emil Schhiuint-

weit, Buddhism in Tibet, p. 269 et seq.

tSee also Jouru. Roy. Asiat. See, n. s. xxiii, p. 281.
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Gilt image of Tamdrin iHayagrivai.

Cat. No. 1303'.ts. U. S. M. X. Lhasa.
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Gilt image of the God of Riches 'Gunkar Yijin Norbu)

Cat. Xo. 180399, U. S. N. M. Lh'asa.
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Gilt image of Ch'os-bjin-jamba.

Cat. No. It5?'i70, U. S. N. M. Kumbuin.
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Gilt image of a holy man—probably Chinese Buddhist.

Oat. No. 16r269, U. S. N. M. Kuinbuiu.
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Pitcher of cast brass.

Cat. No. Hu-iU-.i. U. S. N. yi. Lh'asa.
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are of two kinds—the small hand drum previously described, aud the

large drum [cWorna), which is cylindrical, about 2 feet in diameter and

8 or 10 inches high. To it is fastened a handle about 3 feet long, by

which it is held erect. It is struck by means of a stick shaped like a

sickle, with a long handle. This drum and also the hand drum are

apparently copied from two well-known kinds of Chinese drums. (See

J. A. Van Aalst, Chinese Music, p. 70.)

The big trumpet or dnnf/-eh''en is from 6 to 8 feet long, made of cop-

per, aud is slightly bent so that the end may rest flat on the ground.

A smaller trumpet is made of a human tibia, and is called lang-diing

"leg-bone trumpet." No. 130386 is one of these.* A piece of skin

(supposed to be human) is sewed around it, and a plaited lash about 20

inches long hangs from its end. Such trumpets are used in exorcising

ceremonies. Another form of lang-duufj is made with the mouthpiece

and the lower portion of chased copper, the central part only being of

bone.

The hautboy (jyelinf/) used by the lamas is of Chinese origin and pat-

tern, and calls for no particular remark beyond stating that most of them
have loose or sliding tubes by which means the sounds are modulated.

The cymbals {sinyen) used are also Chinese in shape and probably man-

ufacture. A small kind of cymbal called ding-sha, the disks of which are

about 2 inches in diameter and suspended horizontally by a short string

so that their edges may be struck together, is also used by the lamas

—

not in church ceremonies, but only when reading prayers in their

houses. This latter instrument is the Indian mandira, used to measure

time in musical performances.

Conch shells are used to call to prayers and for other i^urposes

similar to those for which the big trumi)ets are used. They have fre-

quently a metallic mouthpiece and are handsomely ornamented around

the rims. There is a most beautiful specimen of such a conch shell with

inscriptions on it in Chinese, Tibetan, Mongol, and Manchu in the Brit-

ish Museum. Conch shells with whorls turning to the right are espe-

cially prized, and a lamasery which is so fortunate as to possess one is

famed throughout the land. (Land of the Lamas, p. 110.)

A system <»f musical notation is used by the lamas to teach chant-

ing and accompanying liturgies. These books, called yang yig, " hymn or

songbooks," contain akind ofdescriptive score, consistingofwavy lines,

showing when and for what space of time the voice should rise or fall.

Plate 51 shows several pages of this music. Where the conch shells

should be sounded or the drum beaten is shown by a figure ofa shell or a

drumstick. This system of notation is specially interesting from the

fact that it is, so far as I am aware, the only one found in eastern or

central Asia. (Plate 51, and Land of the Lamas, p. 88, also Waddell,

Buddhism of Tibet, p. 432.) t

* Not ilhistrated in this paper.

t On lamaic musical instrumeuts, see also Georgi, Alphabetnm tibetanuni,p.404.
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MISCELLANEOUS OBJECTS FROM THE CHINESE BORDER LANDS.

lu fig, 1 of pi. 52 is shown a sboe made of oxliide and in sliape some-

what like an Indian moccasin. The sole is turned up all round the

vamp, which latter has a tongue coming over the instep. These shoes,

called p'i-hai in Chinese, are worn in the extreme western part of Kan-su

by the poorer classes.

Inside these shoes coarse woolen socks, tnit of sheep's wool, are

worn (tig. 2). These socks are invariably knit by the men. It is, by

the way, no uncommon thing in Mohammedan countries for the men to

knit. I have noticed it in Algeria, and Friar Odoric, speaking of the

people of Huz in Khuzistan (Persia), remarks of them "and 'tis the

custom for the men to knit and spin, and not the women." (H, Yule,

Cathay and the way thither, i, ^. 53.)

Sandals made of hemp (figs. 3 and 4) are known as ma hai in western

Kan-su where they are made and worn. They closely resemble the

Ssu-ch'uanese sandal (tigs. 5 and 6), woven of rice straw over hem])en

cords, with some slight difference in the width of the piece in front to

protect the great toe. The Kan-su sandal is in all respects like the

Korean one. In all these sandals a string ])asses through loops fast-

ened to the sole and heel and is tied around the ankle.

In western Ssu-ch'uau, where these sandals are the only foot gear

worn by hill porters, iron clamjis or crampons, consisting in an oval

plate of iron with four short fiat i)oints on them, are tied to the middle

€f the foot when the ground is wet or slippery.

'The collection contains a brass saucepan 9 inches in diameter, the

back and handle beaten out of the same piece. It is used by Mongol
and Chinese traders when traveling, not only as a pan but as a ladle.

A copper tea-kettle with top fitting closely in it is also in the collec-

tion. It is egg-shaped, with a rude handle, and is without a spout. It

is manufactured by the Chinese of Hsi-ning and Tankar in western

Kan-su for the Tibetans and Mongols of the Kokonor.

A wooden pail in the collection, made of numerous wooden staves

held together by three brass hoops, is from the Ordos Mongols. It has

a brass ear and ring on each side and through this passes a yak hair

handle. It is a little larger at the bottom than at the top. Such pails

are very much valued by these Mongols, and the handles are frequently

decorated with cowrie shells or beads.

In the collection is a fine blanket of mixed goat hair and sheep's

wool dyed a clear brown color. It is made of four strips, each IS inches

wide. Such blankets are woven by the border Chinese for travelers

and are practically waterproof. This one was bought in Kuei-hua

Ch'eng (eastern Mongolia).

Fig. 15 of pi. 5 represents a breast ornament worn by Mongol women.
It is in the shape of two of the eight signs of good luck, "the fishes,"

and the "chest-mark'' (or "intestines," as the Chinese call them). It





EXPLANATION OF PLATE 52,

Tibetan Foot Wear.

Fig. 1. Leather Moccasin. Kau-su.

(Cat. No. 1312iJ:i, U. S. JJ.M.)

Fig. 2. WooLEX Socks. Kau-sn.

(Cat. No. 131199, U. S. N.M.)

Figs. 3 aud i. Hempen Sandals. Kau-sn.

(Cat. No. Hi 1198, U. S. N. M.)

Figs. 5 aud 6. Stkaw Sandals. Ssi^i-cb'iian.

(Cat. No. 167181, U, S. N. M.)
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Footwear of Kan-su and Ssu-ch'uan border lands.
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is of brass, heavily gilt, and iu the center of it is an ornament in coral

and turquoises. Three rings are fastened to it; by one a string passes

by which it is suspended around the neck, and to the other two are

fastened the ends of long strings of coral beads, the other ends of which

are attached to the earrings.
^ i u^

The Museum collection also contains a curious picture executed by

some Chinese painter, probably in the latter part of the eighteenth

century It represents a town in Chinese Turkestan, and gives a vivid

picture of the people of that province, their mode of living, tbei^ons

occupations and amusements. It is 30 feet long and about 30 inches

broad, and deserves careful and detailed study, it being replete with

valuable ethnological data. It was purchased in Peking mlSbi.
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TOO PERSEPOLITAN CASTS IN THE U.S. NATIONAL MUSEUM.

By Cyrus Adlek.

A private expedition was sent out from England with the assistance

of Lord Saville, in the winter of 1891, for the purpose of securnig molds

of the sculptures and inscriptions at Persepolis.

Although frequently drawn, and even photographed,* it was impor-

tant that these splendid monuments of Persian sculpture should be

presented to the archivologist and student of art in a more worthy form.

Some excavations were found necessary in order to uncover sculp-

tures which were partially or wholly buried. These were made under

the direction of Mr. Herbert Weld Blundell, whose observations are

recorded in an interesting paper read before the ^^inth International

Congress of Orientalists.t

Under date of March 10, 1892, the Hon. Truxton Beale, then U. b.

minister to Persia, in a communication to the late Hon. James a.

Blaine, Secretary of State, announced that he had obtained permission

from the Persian Government to remove some objects from I'ersepolis

for the U. S. National Museum. Upon reaching Persepolis, however,

Mr Beale saw that nothing very characteristic could be obtained with-

out orossly defacing the ruins. The detached parts that had fallen to

the o-round were huge drums and capitals of columns, each ot which

weighed many tons. Their transportation across the desert and two

ranges of mountains was therefore out of the question.

When Mr. Beale arrived at Persepolis, he found that Mr. Bluudell

was alreadv engaged in taking molds of the bas-reliefs and cuneiform

inscriptions on the walls, for the British Museum. Mr. Bhmdell pre-

sented to Mr. Beale two molds for the U. S. National Museum. These

were shipped to Washington and there cast. These two molds were

the first ever taken of Persepolitan inscriptions.

* Die acliame^^idi^d^nid sassauidisclien Deiikmiiler unci Inschriften vou Perse

polls etc
* * * zum ersteu Male photographisch aufgeiu.mmen vou I

.
btoize.

Herausgegeben auf Veraulassung des fuuften internationaleu Orieutalisten-Con-

gresses^zu Berlin. 2 Bde. Berlin, 1882.
_„^ ..„ t., n

t See Proceedings of the Congress (London 1893), vol. 11, pp. o3/-oo9. The molds-

were made by Mr. Ginntini and are for sale by Mr. Cecil H. Smith, 3 The Avenue,

Fulham Road, London, S^V. ^-^



752 REPORT OF NATIONAL MUSEUM, 1893

The paper molds were most carefully made and the Museum model-

ers succeeded in securing excellent casts, as the accompanying plates

sliow,

A Spanish diplomat, Garcias Silva Figueroa, who was sent asambas-

sador to Goa, a fortified Portuguese settlement on the west coast of

India, about 250 miles from Bombay, by Philip III, had his interest

excited by some monkish tradition and stopped on his way back at

Peisepolis. "He was on the ground in 1618 and was the first, not only

to put on record any descrii)tion of the ruins that even approached

sober accuracy, but also to give an account of the strange characters

that covered them." (Francis Brown.)*

In view of this fact it is not without interest that the first mold

taken at this place should have been brought back to the United

States by an American in the diplomatic service of his country.

Mr. Blundell's work was eminently successful. In a letter from

London, under date of August 30, 1802, he wrote:

Tbey (tbe moldings) have all arrived safely and they comprise nearly all the best

known examples of the bas-reliefs at the group of palaces and halls at Persepolis

and the figures of Cyrus at Meshed Murgbeb.

The inscription on pi. 1 is in the language of Ancient Persia, and

is written in the Persian cuneiform character. It was engraved at the

command of Artaxerxes (HI) Ochus, Avho reigned 358-344 B. C, or,

according to some, from 359-338 B. C.

Ochus was a ruler of great vigor, and under him the Empire took a

new lease of life. Phenicia and Cyprus, wliich had been Persian col-

onies, rebelled, but he reduced them to submission. Egypt he recon-

quered. The accession of Ochus to the throne was marked by his mur-

der of three brothers; according to some, of his entire family. His

own death was by poison at the hands of his vizier.

The inscription is well known and has been frequently translated.!

Most of the Achiemenian building inscriptions have the same style.

In Persepolis there are on the north side of Artaxerxes's Palace three

identical old Persian inscriptions. The present inscription is, however,

that from the west staircase, t

* His work, De rebus Persarum epistola, was i)ublished at Antwerp in 1620.

tTheodor Benfey: Die persischeu Keiliuschriiten mit Uebersetzuug und Glossar,

Leipzig, 1847, p. 67 ft'. Here it is wrongly ascribed to his predecessor. Oppert, Jour-

nal Royal Asiatic Soc, Vol. x, p. 297. Rawlinson, ibid., p. 341. Die altpersischen

Keiliuschriften iui Grundtexte, mit Uebersetzuug, Graramatik und Glossar, von F.

Spiegel, zweite vermehrte Auflage, Leipzig, 1881, p. 128 f. The most recent transla-

tion of the inscription is by F. H. Weissbach and W. Bang. "Die altpersischen

Keiliuschriften" Leipzig, Hiurichs, being Vol. x., Pt. 1, of the Assyriologische Bilio-

thek of Friedrich Delitzsch and Paul Haupt, pp. 46, 47.

t Published by Flandin & Coste, vol. 3, pi. 125. Photographed by Stolze, vol. 1, pp.

26, 27, 28, 41, 47, and 48. See Weissbach, p. 9. Spiegel states (p. 128) that tlie inscrip-

tion is given by Rich, in Nineveh and Persepolis, PI. xxiii ; on p. 69 in the footnote he
says of Rich (Babylon and Persepolis. PI. xxiii) : "The text he employed, however, was
not that of Rich, Ijut of a similar inscription on the east wail, copied by VVester-

gaard and published by Lassen."
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Plate 1.

From a cast pr

Inscription of Artaxerxes hi Ochus.

esenledto the U. S. Xatiouul JIuseuin by Hou. Truxtou Beale, United States

minister to Persia.
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Bas-relief from Persepolis.

From a cast presented to the U. S. National Museum by Hon, Truxton Beale. United States
minister to Persia.
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Tbe followiug is a translation of tlie inscription:

A great god is Auramaztla, who created this earth, who created that heaven, who

created maulvind, who gave prosperity to mankind, who made me, Artaxerxes, king,

the sole king of multitudes, the sole ruler of multitudes.

Thus speaks Artaxerxes, the great king, the king of kings, the king of countries,

the king of this earth. I am the son of King Artaxerxes, Artaxerxes (was) the son

of King Darius, Darius (was) the son of King Artaxerxes, Artaxerxes (was) the son

of King Xerxes, Xerxes (was) the son of King Darius, Darius was son of (one) named

Hystaspes, Hystaspes was son of (one) named Arshama, the Achwmenide.

Thus speaks the King Artaxerxes: "This structure of stones I have built for

myself."

Thus speaks the King Artaxerxes: "May Auramazda and the god Mithra protect

me, and this land, and what I have made."

The other cast (PL 2) is no donbt a relief, "representing one of the

royal bodyguards, probably one of the 10,000 immortals described

by Herodotus, of whom 9,000 had at the end of their spears a silver

apple, 1,000 a golden apple. He wears long drapery, sandals, and an

upright quilted headdress; over his shoulders is slung a bow and

quiver, and in his hands he holds upright a spear which terminates in

a ball (probably the silver apple). This figure closely resembles the

figures in the frieze of enameled bricks found by Dieulafoy at Susa,

and now in the Louvre. It is from the stairway on the southeast side

of the Palace of Darius." Height, 8 feet 8 inches ; width, 2 feet 8 inches.*

LIST OF CASTS MADE FROM MOLDS SECURED AT PERSEPOLIS.

1. Throne relief, 25 feet 3 inches high, 9 feet 5 inches Avide.

2. Stairway of Artaxerxes Ochus. Height, 7 feet 2 inches; length, 44 feet.

3. Figures ascending staircase representing persons bringing offerings to the king.

Height, 4 feet 7 inches; width, 4 feet lU inches.

4. Frieze of figures and animals decorating the passage leading to stairway on the

north side of the Hall of Xerxes. Height, 4 feet; length, 50 feet 1 inch.

5. Part of frieze belonging to same series. Height, 4 feet; length, 8 feet 4 inches.

6. Cyrus. Height, 9 feet 7 inches; width, 5 feet U inch.

7. Immortal gnard. Height, 8 feet 8 inches; width, 2 feet 8 inches.

8. King stabbing a monster. Height, 8 feet 4 inches ; width, 4 feet 7 iaiches.

9. King stabbing a lion. Height, 8 feet 4 inches ; width, 4 feet 7 inches.

10. Lion. Height, 1 foot 9 inches; width, 2 feet 3 inches.

11. Inscription of Xerxes. Height, 5 feet; width, 2 feet.

12. Base of a column.

^Flandin et Coste, iii, pi. 1, 114, 115, general view; pi. 122 in general restoration.

Stolze, I, pi. 44. Catalogue of casts of sculpture from Persepolis and the neighbor-

hood, p. 10.

H. Mis. 184, pt. 2 48
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MUSEUM COLLECTIONS TO ILLUSTRATE RELIGIOUS HISTORY

AND CEREMONIALS*

Bv Cyrus Adler.

Museum collectious perform a double function. They instruct the

public and they furnish material for the investigator. . They render the

reading of books more intelligible, and their writing more accurate.

Infinitely more than the popular illustrated magazine or scientific

monthly are they the means of communication between the average

man and the scholar.

The study of religious history and ceremonial institutions stands

on a footing different from that of any other branch of knowledge.

Political history, though in a lesser degree, suffers under similar

disadvantages.

The study of biology or the physical sciences is approached with

no predisposition. Their terminology is arbitrarily given, and the

errors of their followers are due to infirmity of the j)owers of observa-

tion or generalization.

The study of political history, no matter how scientific the spirit in

which it be api^roached, is influenced by an emotion—that worthy emo-

tion known as patriotism—for which men sacrifice life, health, and for-

tune. An emotion even stronger is religion; its influence is second

only to that of domestic affection, and sometimes overcomes it; its les-

sons are the earliest instilled into the mind; none escapes its influence.

Even with unusual precautions in the case of a human being bereft of

most of the avenues of perception, religious teaching could not be

excluded.

t

All modern literatures presuppose a definite belief, and the creeds

which differ therefrom are described in terms which carry a derogatory

implication, i:

It is obvious, therefore, that if the public is to be taught the history

^ A paper read at the International Congress of Anthropology, Chicago, 1893.

t Laura Bridgiiian.

jThis sometimes occurs as a result of scientific prejudice; witness the placing of

many religious objects under the headings of "superstition" and " cruelty '^ in the

Museo Psychologico at Florence.
757
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of religion or religious ceremonies, it will be most advisable to approxi-
mate tlie methods of those braiiclies of study in which the knowledge
is acquired for its own sake, without thought of professional use or
partisan advantage, simply for the enlargement of the mental horizon
of the individual and the increased mental power thereby attained.
Modern investigation and modern teaching are based upon phe-

nomena. Science deals with objects and phenomena; it collects them,
describes them, and classities them. A few great men in the world
generalize; speculation, acknowledged to be such, is out of fashion.

This tendency of investigation to deal with phenomena has reacted
upon all forms and grades of instruction, the higher as well as the
popular. It has given the impulse to and shaped the growth of the
highest modern method of popular instruction, "the most powerful and
nseful auxiliary of all systems of teaching by object lessons"*— the
educational museum.

Religious history and ceremonial have been tlie very last to profit by
the awakened impulse acquired through the museum and the general
exhibition.

The first museum established solely for the collection and preserva-
tion of objects having to do with religion was the Musee Guimet,
founded at Lyons in 1879 by M. Emile Guimet on his return from the
mission intrusted to him by the French ministry of i)ublic instruction
to study the religions of the extreme Orient. The collection thus
assembled is the largest and best single collection of objects relating to
religion ever put together. It has occasioned the publication of a series
of volumes which form by far the most remarkable contributions yet
produced to the scientific study of religions.

In 1885 this museum was removed to Paris, a special building erected
for it, and it is now included among the series of museums under Gov-
ernment control.

But, in spite of the splendid character of the collections and the
great impetus they have given to scientific research, the museum has
serious weaknesses which should not be overlooked. The general
classification as well as the special arrangement are defective from the
point of view of a museum of religions.

Geograi)hical considerations have dictated the general classification,
so that the Chinese, Japanese, and Indian Buddhism, for example, are
shown out of relation to one another. .Esthetic considerations have
directed the arrangement of the groups themselves. The S])ecial objects
are in the main without labels, making the use of the i^rinted guide,
always tiresome and distracting, an absolute necessity for the general
visitor. So strongly has the aesthetic arrangement predominated that
I am informed the character of the museum is to be changed, and that
in future it will be devoted to Oriental art.

*Goode, Dr. G. Brown, Museums of the Future. Report U. S. National Museum.
1889, p. 427.
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The most serious fault of the museum, however, is that it fails to

furnish au intelligent train of thought to the mind of the average vis-

itor. The real method of popular education consists in imparting the

unknown in terms of the known. Just as the scientific investigator

obtains results by the comparison of facts and phenomena does the

musenm visitor have his interest awakened by the opportunity of com-

paring familiar objects with those brought to his knowledge for the

first time. From the point of view of popular education it is theretore

a capital error that the Musce Guimet has not included the Christian

religion, as well as the IMohammedan and Jewish religions, with which

the first named has su-ch close affiliations, in the series which it places

on exhibition.

Many museums contain objects which would find place in a collection

of religions. These are usually installed in ethnological exhibits, and

more frequently still are shown as objects of art.

In a few museums religious art is treated as a distinct subject, and,

being arranged chronologically, may be considered as showing the

development of both church history and religious symbolism. The

most important of these is the Lateran Museum at Kome. In 1843

Pope Gregory XVI set apart the Palazzo del Laterano as a museum

for heathen and Christian antiquities, styling it iMuseum Gregorianum

Lateranense. The Christian Museum was founded by Pius IX. It

contains a most valuable collection, including a series of early Christian

inscriptions arranged by De Rossi.

The Xational Bavarian Musenm at Munich contains a rich collection of

Chiistian ecclesiastical art, as well as a goodly series ofJewish religious

objects. •
4. X.

The Arab Museum in Cairo, although not erected Irom the point ot

view of religious, is yet to a considerable extent a collection of Moham-

medan ecclesiastical art. Its purpose is the preservation of monuments

of Arab art, but, as the moscpie was the chief inspirer of elegant work,

most of its objects are directly or indirectly related to Mohammedan

worship.

The U. S. National lAIuseum contains Buddhist objects from India,

Siam China, Corea, and Japan, as well as considerable collections

from 'Polynesia—the result of the Wilkes Exploring Expedition. In

the department of ethnology much attention has been paid to col-

lections of objects of religious import employed by the aborigines of

Xorth America, and special series, as, for instance, mortuary customs

have been for some time on exhibition.

As a result of the travels of Hon. W. W. RockhiU in Tibet, the

National Museum secured a rich and unique collection of the religious

objects of the Buddhists of that little known country.

In 1889 a collection of objects illustrating Jewish rebgious cere-

monials was placed on exhibition, and in his report for that year Dr.

Goode announced the purpose of the Museum to form a collection which

would illustrate the comparative history of religion.
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Having" found a lilace in the museum, it was but proper that the

subject of religion should be assigned space in the great exhibitions

and that in the natural course of events special exhibits of religious

objects should be inade. These exhibits are quite distinct from the

church exhibits—either from the point of view of propaganda or

philanthropy—which have usually been included in exhibition classifi-

cations.

A special religious exhibition of considerable importance was the

Esposizioue Yaticana, held to commemorate the jubilee of Pope Leo
XIII, from December, 1887, to May, 1888. It took place in the Basilica

di San Pietro e Palazzi Vaticani and its story is told in a serial publi-

cation, L' Esposizioue Yaticana Illustrata Giornale TJfficiale per la Com-
sione Promotrice, as well as in a valuable catalogue.*

While not exclusively religious, the exhibition was in the main an

exhibit of ceremonial objects of the Eoman Catholic religion, although

costumes of other religious functionaries were admitted.

In the same year there was held in London, in honor of the Queen's

jubilee, the Anglo-Jewish Historical Exhibition, in which the richest

collection of Jewish ceremonial objects ever gotten together was placed

on exhibition.

t

At the Paris Exposition of 1889 the Society of Anthropology of Paris

included a history of religions in its classification, Avith the subdivisions

ofamulets and divinities. Amulets, however, Avere given most attention.

In April, 1802, a loan collection of objects used in religious ceremonies

and charms and implements for divination was held at Philadelphia

under the auspices of the department of archoeoiogy and paleontology

of the University of Pennsylvania.

A useful catalogue of this collection (edited by Mr. Stewart Culin) was'

published. The classification followed that of the Musee Guimet, and,

was geographical in the main, though not strictly so. I A decided

improvement on the Musee Guimet plan was the admission of one great

Semitic religion, Mohammedanism.
In the Columbian Historical Exhibition at Madrid (1802), 7,000 square

meters were devoted to a splendid exhibit of Christian ecclesiastical art,

arranged by cathedrals.

The Chicago Exposition has made considerable advance on its prede-

cessors in this regard. Two exhibits of religions are to be found here,

one in the Ethnological building and one in the United States Govern-

ment building. On the Midway Plaisauce there is a mosque in charge

of an Imam, officially appointed by the Sultan of Turkey, in his capacity

of Caliph, i. e., successor, or rather substitute, of Mohammed, the title

of the head of the Mohammedan Church.

A i^arliament of religions has been called which, while conducted
on church lines, and almost exclusively from the propagandist or

* See Appendix No. 1. t See Appendix No. 2. t See Appendix No. 3.
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philanthropic point of view, yet possesses a certain interest, in that it

enables the i)resentation of many creeds by their own professors.

Of the exhibits I shall not speak in detail, as the congress has set

apart a special day for visiting them, yet I may be pardoned for making
a few general statements covering the exhibit in the Smithsonian sec-

tion.* Some time before the plans for the National Museum exhibit

were under way, the purpose of forming a section devoted to compara-

tive religion luul been deiinitely announced. It was accordingly decided

to prepare a type exhibit for the World's Fair. This exhibit suffered

under limitations as to space and time for preparation. It was further

decided to limit the religions shown to a selection of the nations inhab-

iting the Mediterranean basin. This selection had a conscious signifi-

cance already referred to in the discussion of the Musee Guimfet, which

is of considerable practical value for the advance of the study of religions

in America. The Mediterranean basin has been the seat of the civili-

zations of the modern western world. Tlie art, philosophy, and religion

of Europe and America arose among the ancients of that region, and
the highest ideals even of the moderns are still to be found in the

books and the works of art of those ancient peoples. In an attempt,

therefore, to introduce the study of religions into universities, or to

create departments of religious ceremonial in museums, it behooves us

for the nonce to put aside the American Indian, and the Central Afri-

can, and to begin at least with those religions whose history has an

interest for all men of our day, the knowledge of which should really

become a part of general culture.

The exhibits comprised the following religions: Assyro-Babylonian,

Jewish, Oriental Christian, Mohammedan, Greek, and Roman.

It is expected that in the coming year a collection of religious history

and ceremonial institutions will be installed in the National Museum.
For the present, museum economy will render it necessary that objects

relating to the religion of the aborigines of North America be retained

in the general ethnological exhibits, though they will be carefully

differentiated.

With that exception the museum collections already referred to, those

on exhibition at the Exposition, and some recently acquired, Avill be

labeled and installed as soon as practicable. So fully is the imjiortance

of this subject recognized that, in spite of the great pressure for floor

space at the Museum, adequate room will be provided, although it will

require the retiring of some interesting collections.

Eeligion consists in what men believe concerning the supernatural,

and what they do in consequence of that belief, in creed and cult.

It is the cult which most readily lends itself to museum exhibition,

and this will be taken up first, although there are devices by which

even creeds may be shown in museum collections.

" See Appendix 4.
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The objects will be exliibiced in religious groups and not in any geo-
graphical relation, except in so far as the worship has actually been
affected by geographical considerations.

The cult objects will be arranged under certain well recognized heads.
There is usually a public worship in which the sacerdotal and lay

classes have definite functions; there are places of worship with fur
niture and appointments, symbols about them and shrines within them;
there is the sacerdotal person, his costume and the implements he
employs; the sacred writings, the filtar or its equivalent; the special
public religious occasions, such as feasts; the public religious cere-
monies on si)ecial occasions that affect the community, as wars, tri-

umphs, distress, famine, and drought.

The relation of the individual to the cult will come next in order-
marriage, birth and death, in some cases, bethrothal; ceremonies at
certain ages, more especially of the attainment of puberty; the rela-
tion of religion to the organized community, state religious observ-
ances; finally the secret religious practices, among which charms and
divination would i)robably fall.

Such collections once made for the individual religious, certain groups
of ceremonies will be taken up in the hope that a comparison of the
underlying ideas may form a fruitful subject of study.*
A double purpose would be served, for instance, by an exhibit of

sacred books, which would furnish an opportunity for the classification
of the book religions. This may be followed by a collection to illus-

trate the altar and sacred inclosure. Another subject that would lend
itself to such a comparative collection would be votive offerings. Still

another would be music and musical instruments. Mortuary and
marriage customs and many other subjects will readily suggest them-
selves.

1 can not do better than quote a sentence from the suggestive article
of Prof. Jastrow t as expressing the aspirations of the National Museum
in this connection

:

With the admirable facilities possessed by a goveriiiiieiit institution [he says], for
obtaining objects from all part.s of the world, the scope of this section ought at an
early day be made coequal with the universe.

The study of religions is one by no means narrow, but full of signifi-

cance for the historian and anthropologist. The greatest movements in
political history have either been occasioned by or resulted in religious
movements

;
and these are not infrequently stereotyped in some religious

ceremony.

]t is no exaggeration to say that the history of the Koman Church,

How eiiectively this may be done as a matter of iuvcstigntion has already been
shown by the study of sacrifice among the Semites by the late Prof. W. Robertson
Smith in his work. The Semitic Religions: Fundamental Institutions, the most
notable contribution to the study of Semitic religious which haa ever been made.

tBiblical World, January, 1893, pp. 24-32.
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as well as the history of tlie cliiircli symbolism, might be studied in a

collection of Papal medals: yet, so far as I am aware, no attempt has

ever been made to form such a collection.

As Dr. Brinton has pointed out, religion has had much to do with the

growth of the arts and forms of government.*

A subiect of such wide import and so great general interest ought

rapidly be admitted to our museums, find a place in the curriculum of

our universities, and gain an entrance to all the avenues of public

instruction.t

Appendix I.

CLASSIFICATION OF OBJECTS RELATIVE TO CATHOLIC WORSHIP AND
RELIGION.

Group I.

—

Woven Goods.

First Class.— TThUe Goods.

Principal objects.—Amicen, albs, cinctures, corporals, palls, purificators, handker-

chiefs, finder towels, altar linens, coninnmion cloths, surplices, and rochet towels for

the sacrist V, etc.
Skcond CLA.SS.—Colored (foodn.

rrincipal objeds.-Chasubles, stoles, maniples, chalices, veils, burses for chalices

(colors, white, red, green, violet, black, and gold and silver cloth), cushions for mis-

sals, dalmatics, copes, veils for subdeacon, coverings for the bench in solemn masses,

coverings for the missal in the same solemn masses, canopy or altar coverings, burse

for pyxrveil for pyx, veil for processions, altar coverings, carpet or cloth for altar

steps covering for immovable lecturns, covering for movable lecturns, cloths, arras,

veils,' etc., to adorn churches, artificial flowers (in silk, cloth, and talc), pennants,

banners, etc.

Group II.—Oh.iects in Metal, Wood, etc.

Third Class.— Vessels of metal.

Principal o?>/ec/s.-Chalices (cups of gold and silver gilt), patens, vessels for hosts

(i e ciboriums), little basins for cruets, peace instruments, pyxes, ostensoria, vessels

for purifications, vessels for water to be blessed, portable vessels for holy water, ves-

sels for oil for the lamps, vessels for the holy oils, vessels for washing the hands lu

the sacristy.

Fourth Ci.ASS.—Fiirnift<re of various linds.

Princijyal ohjecfs.—Crosses for altars, processional crosses, crosses for the sick,

chandehers lor altars, triangular chandeliers, chandeliers for the pascal candle, altar

cards, antependiums, missal stands, censers, incense boat, umbrellas and canopies,

* Iconographic Cyclopedia, Vol. I, 141.

1 Since the close-of the Chicago Exposition a considerable interest has been devel-

oped in the subject. The British Museum has placed on exhibitioa a collection of

comparative religiwis, comprising among others objects relating to the Abyssinian

and Coptic churches, Judaism, Mohamme.binism, and Buddhism, the latter a rich

collection. The classification is to an extent geographical.

The Chicago University has received an endowment to found the Haskell Oriental

Museum of Comparative Religions, and at least two college presidents are urging

the establishment of similar collections.
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wooden boxes for chalices, case for ostensoria, folding seats, bishops' chairs, fold-
stool (i. e...unofficial episcopal throne), kneeling benches, pulpits, official throne of
bishop, gates, wooden altars, cornices, etc.

Fifth Class.—Glass.

Principal oft/ec/s.—Cruets, vessels for purifications, lamps, colored glasses.

Groui' III.—Books.

Sixth Class.— Books for worship.

rrincipaJ o^iyVcis.—Missals, psalters, graduals, antiphonaries, breviaries, martyrolo-
gies, rituals, pontificals, ceremonials, etc.

Skventh Class.—Beligious books.

Principal oft/ec^s.—Theological and catechetical worlds, moral and casuistry, phi-
losophy, ascetic works, history, biography, apologists, liturgies, sacred archieology
and epigraphy, reliefs and monograi)hs of sacred monuments now existing, religious
journals and periodicals, etc.

Group IV.—Fine Arts and theik Affinities.

Eighth Class.—Architecture.

Principal obJccts.—Flaus and designs for churches, chapels, altars, baptisteries,
small models, designs of existing churches, designs and plans for restoration of
churches, etc.

Ninth Class.—Paintimj.

Principal ohjects.—AM^v pieces in oil, encaustic, distemper, miniatures, etc.

Tenth Class.—Sculpture.

Principal o/yec<s.—Statues, groups, bas-reliefs, wall decorations, and sacred furni-
ture (in marble, metal, wood, terra cotta, cement, scagliola, stucco), etc.

Eleventh Class.—Music.

part first.

Principal ofe/ec<s.—Treatises on religious music, collection of ancient religious
music, modern cliurch music, etc.

PART second.

I'rineipal objects.—OTgiinn, harmoniums, bells, large and small, etc.

Twelfth Class.—Affinities.

PART FIRST.

Photography, silograjthy, lithography, engravings in steel and in copper, seals,
mosaics, plaster, etc.

The reproduction of devotional objects, sacred images, monuments, etc.

PART SECOND.

Small devotional objects, as rosaries, medals, crucifixes, etc.

PART third.

Different products.—Wnx, oil, wine, incense, etc.
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Appendix II.

CLASSIFICATION OF THE ANGLO-JEWISH EXHIBITION.

HISTORIC KF.TJCS AND RECORDS.

(«) Pre-expulsion period.

(b) Title deeds, etc.

(c) Pictures, etc., of Jewish build-

ings.

(d) Trowels, etc.

(e) Synagogue documents, etc.

(/) Personal relics.

(g) Montefioriana.

(/*) Autographs and family docu-

ments.

(i) MSS. and books of historic inter-

est.

(j) Beni-Israel.

(k) Portraits.

(Z) Newman collection.

(m) Miscellaneous prints, etc.

JEWISH ECCLESIASTIC ART.

Synagogue

:

(a) Ark and curtain.

(&) Perpetual lamp.

(c) Lavers for priests.

(d) Scrolls of the law, etc.

(e) Synagogue decorations.

(/) Synagogue music.

Home

:

{(/) Mezuzoth and Mizrachs.

(/() Sabbath requisites.

'i) Festival requisites.

(a) Manuscripts.

Crawford collection:

. (h) Books.

(c) Inscri2)tions, etc.

(d) Temple.

Home—Continued.

(j) Shekhita.

Personal:

(k) Weddings.

(Z) Circumcision,

(m) Tephillin and Talith.

(«) Charms.

(o) Miscellaneous.

(}}) Straus collection.

{q) Sassoon collection.

ANTIQUITIES.

Crawford collection—Continued.

(e) Palestine exploration fund.

(/) Sandeman collection.

{g) Seals and rings.

Coins and medals.

Appendix III.

CLASSIFICATION OF UNIVERSITY OF PENNSYLVANIA EXHIBIT OF
RELIGIONS.

Ancient Egypt.

Religions of India

:

Sectarian Brahminism.

Buddhism.

Jainism.

Religions of China

:

'The state religion.

Confucianism.

Worship of ancestors.

Taoism.

Buddhism.

Tibetan Buddhism.

Heligious ceremonies of the Chinese in

the United States.

Japan

:

Shintoism.

Buddhism.
Mohammedanism.
American religious:

Northwest Coast.

United States.

Mexico.

Yucatan.

San Domingo.
Peru.

Polynesia.

Bantu tribes.
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Appendix IY.

The following account of tbe exhibit appeared in the Xew York
P^vening Post, September 9, 1894:

To stmlents of religious ceremonial an exhibit made by tbe Smitbsouiau lustitution

in the Government Build iu.i» will jirove of absorbing interest. Placed iu a small

room on the south side of the building, it might escape notice by casual observers;

but while not extensive, being only tbe nucleus of acollection recently commenced,
it comprehends a rather large quantity of objects used in the Jewish, Greek, Moham-
medan, and Assyro-Baby-lonian religions, and a great many copies of ancient statues

and bas-reliefs representing characters and scenes from the Roman and Greek mythol-

ogy. For comparative study it oft'ers.an opportunity truly rare, as it is the only col-

lection of the kind in the world except that of the Royal Museum at Berlin.

In the first two cases are articles, ancient and modern, used by the Jews iu the

religious observances of the synagogue and household. Among these are scrolls of

the law or Torah wrapped in embroidered velvet cloth with silver-worked belt and
silver bells on the rollers; also a manuscript copy of the Book of Esther, inserted iu

a revolving silver case, with illuminations illustrating the chief eveuts narrated in

the book. The Book of Esther, generally called Megillath Esther (roll of Esther),

is read iu the synagogue in the feast of Purim on the 15th of Adar (March-April),

which was established to commemorate the deliverance of the Jews from the machi-
nations of Haman. It is one of the five rolls read on various occasions in the syna-

gogue, the others being the Song of Solomon, Ruth, Ecclesiastes, and Lamentations.

There are several objects connected with the Passover meal or seder. Among these

are brass and pewter plates for holding the green herbs, and twelve wine glasses

with engravings upon them representing human life. During the seder, each person

is supposed to drink of four cups of wine, and the glasses are refilled at stated parts

of the service, one cup being set apart for the prophet Elijah, the expected herald of

the Messiah.

Of especial interest is a delicately Avrought silver spice box, supposed to have been
manufactured in Wiirtemberg about 1740. This box, filled with spice, is usedinthe
.Tewish service known as Habdalah (or separation), the service of the conclusion of

the Sabbath. There is a tradition that at the beginning of the Sabbath a special

angel accompanies the Avorshiper from the synagogue and remains with him until

the holy day is ended. The departure of the angel leaves the man fiiint, and the

spices are intended to restore him. The objects used in this service are a cup of

Avine, the spice box, and a candle. A blessing is first said over the wine, then over

spices, and lastly over the light, the candle being then extinguished by having wine
poured upon it.

A Jewish marriage contract is exhibited, dated at Rome in the year of creation

5576 (1816). In the kethubah or marriage contract the obligations of the husband
to love, honor, and provide becomingly for his wife are set forth, and also the amount
of dowry allowed to the bride. The minimum of the dowry is fixed by the law at

200 shekels (about $50) for a virgin and 100 shekels for a widower divorced woman.
To this is usually added what the bride has received from her parents and what the

husband settles A^oluntarily, all of which she gets in case of the death of her hus-

band or of divorce. The established form of the kethubah usually commences
" Under good auspices and with good luck to bridegroom and bride, whoso findeth

a wife findeth a good thing and obtaineth favor of tlie Lord.'' The contract exhib-

ited is decorated around the margin with symbolical figures, and contains the liturgy

of the wedding ceremony and passages from the Bilde and the Talmud The .Jewish

marriage is made valid by the bridegroom's putting a ring on the hand of the bride

while saying the words, "Behold thou art wedded to me according to the law of

Moses and Israel." These are the only words uttered by either bride or groom.
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Ne-.itto the contract a wedding ring of odd design in gold is shown. Against the

back of the first case is a veil of the Holy Ark, made in Padua, Italy, in 1736, of yellow

silk, richly embroidered in silver, gold, and silk, with the beginning of the ten com-

mandments IjeantifiiUy worked in gold. In the Holy Ark are kept the scrolls of the

law or the Pentateuch, written on parchment, for use in the services of the syna-

gogue. The Holy Ark, being the most important object in the synagogue, is richly

adorned, and whenever opened the congregation rises in reverence, for it contains

the Law of God. There is also another veil of blue silk elaborately decorated in gold.

In the same case are two interesting tapestries in green and white, supposed to

have been made in England in the thirteenth century. One represents the story of

David and Bathsheba and the other that of Uavid and Goliath. A kuilb and cup

used in the rite of circumcision are exhibited, and a number of amulets, or charms,

such as are still used and prized among the Eastern .Jews; cushions, heavily embroi-

dered in silver, used at the Passover meal ;
prayer books in Dutch and Spanish, printed

at Amsterdam early in the eighteenth century, and a Jewish horn, or shofar, usually

made from a ram's horn and employed in the ceremonial on various solemn occa-

sions—notably New Year's Day, the first of the month of Tishri (September- Octo-

ber), and Atonement Day, 10th of Tishri. The long peculiar knife used for the

slaughter of animals is also seen. The killing of animals for food is performed by a

person especially trained and authorized. After the throat is cut the internal organs

are examined for traces of disease, and during each act short prayers are recited.

If there be a notch in the knife or trace of disease found, the animal is (terefa) unfit

to be eaten.

Lamps used at the feast of Hanuka are another evidence of the elaborate cere-

monial of the Jewish religion. The lamps, eight in number, joined, are of ancient

Roman design. This feast is held in remembrauce of the rededicatiou of the temple

after its defilement by Antiochus Epipbaues, 169 B. C. Josephus records that it

was a feast of lights. The celebration lasted throughout eight days, on the first

night one light being lit, on the second two lights, etc. Examples of phylacteries,

or tefillin, are also shown as used by the Jews at morning prayers, except on Satur-

days. These objects are employed in the Jewish ritual in pursuance of the com-

mand that the word of God should be "a sign upon thy hand and for frontlets

between thy eyes." They consist of parchment cases containing the passages Deu-

teronomy vi, 4-0, and xi, 13-21, written on slips of parchment attached to leather

straps for binding on the forehead aud left arm.

Next to the Jewisli articles comes a case containing a variety of articles explana-

tory of tlie form of worship in the Greek Church, of which the Czars of all the

Ku'ssias have since Peter the Great been the head. The full title of the Greek Church

is the Holy Oriental Orthodox Catholic Ai)ostolic Church. The title Holy Catholic

Apostolic, derived from the Nicene Creed, is also claimed by the Roman Church in

an exclusive sense. The numerical strength of the Greek Church is estimated at

about 80,000,000, being less than half as large as the Roman Catholic membership.

The doctrine of the Greek Church is substantially like the Romau, though the gov-

ernment is a patriarchal oligarchy, while the Roman is a papal monarchy. Perhaps

the most valuable relic in this collection is a Russian icon set in a gold frame studded

with pearls and precious stones. The lids are decorated with scenes from the lives

of Christ and Mary. The emeralds, ruby spinels, and garnets are all genuine and

very old, dating probably from the eleventh or twelfth century, if not earlier, as they

are all drilled and were evidently used for some other purpose before they were set

m the icon. This piece was bought at Nizhni Novgorod for Tiffany & Co. in 1891,

and IS said to be the finest icon in the United States. There are also several other

icons, one very interesting one showing painted figures of Cosmos and Damianus,

the two brothers who died as martyrs in the persecutions organized by the i:mperor

Diocletian between 303 and 311 A. D. A curious object is a gilded bronze crown

which atone time decorated an image in the demolished church of St. Anna, the

former nunnery in the old Post street of Prague.
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At the back of the cabinet is an eighteenth century ooTcr for a coffin, and an altar

cloth of the same period, of brocaded silk. On either side are richly embroidered

vestments of the last century, done in white and gold upon a purple background;

there are also vestments, such as are worn in the Russian churches to-day. Gongs,

scepters, and many other objects explain the ceremonial of the Greek Church.

The Mohammedan forms of worship next claim attention. Prominently displayed

in the adjoining cabinet is a Koran stand and a Koran open upon it. The stand is

inlaid with mother-of-pearl and tortoise shell; inscribed upon its face is the usual

invocation, "In the name of God," and at the top edge, the date, A. H. 1210. The
Mohammedans treat the Koran with at least great outward veneration. It is always

placed upon a high and clean place, and never held or broui>ht in contact with other

books or objects. Its reading is preceded by legal ablution and the usual prayer,

"I seek protection with God against Satan, the accursed," after which follows the

invocation, " In the name of God the Merciful, the Compassionate." In the services

of the mosque the prayer and invocation are chanted by the imam or leader in prayer.

The Koran upon the stand is in a richly illuminated text and binding. Under the

Koran stand is displayed the costume of a Persian priest, consisting of vest, inner

and outer coat, girdle, stockings, green morocco shoes, etc., also the costume of a danc-

ing dervish. The different orders of dervishes are distinguished by their dress,

chiefly the cap (taj),the most common being made of felt in the shape of a cone. By
these is a dervish drum used at festivals by the p]gyptian dervishes, and also employed

by the criers who go abotit the streets at night during Ramadan reciting prayers.

The instrument, of a kettledrum order, is held in the left hand and beaten with a

small leather strap.

There is no sacerdotal class in the Mohammedan religion, but each mosque has

its imam, jiroperly "leader," who reads the Koran and leads in i)rayer in public serv-

ice. In the larger mosques there are usually two imams, one whose duty it is to

lead the prayers and preach the sermon on Friday, the Mohammedan Sunday, and
the other who recites the five daily prayers in the mosque. In most of the smaller

mosques the ofiSces are performed by the same jierson; each mosque has also one or

more muezzins who call the faithful to prayer from the minaret.

In the back of the case are hung many silver cases for charms against evil spirits,

witchcraft, or disease, a belief in the etticacy of these charms being very general

throughout the East. For this purpose a small copy of the whole or certain portions

of the Koran is usually employed. This cabinet contains miniature Korans, silver

Koran cases, and a quantity of other accessories to the Mohammedan ceremonial.

Another case is devoted to the Assyro-Babylonian religion, and contains several

bas-reliefs and many seal cylinders in cast. A sacrificial dish, the original of which
is m the Royal Museum of Berlin, is adorned on the four corners with the head of a

bull, an animal much .venerated by the Assyro-Babylonians, and engraved upon the

sides are various symbols and figures. One monument represents Shamash, the

God of the Sun, by his symbol, the sun disc. Another shoAvs the head of a priest

in bas-relief. According to Diodorus Siculus, the Assyro-Babylonian priests were

divided into three grades, the temple priests, who made sacrifices and performed

the purification, the expiatoi'y priests, who by conjurations and penitential exer-

cises kept off or-exoi'cised the evil spirits, and the augurs, who explained portents,

interi»reted dreams, and divined from the flight of birds. In the back of the case

are bas-reliefs representing eagle-headed and winged divinities, and also divinities

holding in the hands baskets and live cones. Beyond the Assyro-Babjlonian case

are others-devoted to Roman and Grecian mythology. These contain the busts and
full lengths of the deities familiar to all, but they become especially interesting in

this connection. Altogether the collection is veiy unique and deserving of careful

study.
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IF PUBLIC LIBRARIES, WHY NOT PUBLIC MUSEUMS?

Bv Edward S. Morse.

The success which has accompanied the public library act in Massa-

chusetts encourages the friends of science to believe that the time is

propitious for establishing public museums in the smaller towns of the

Commonwealth. It certainly is time to direct public attention to the

importance of the museum as an adjunct to the public library. The
tendencies of modern public-school education which introduce Sloyd as

part of its work, and ask for pictures and casts to decorate the barren

schoolroom, are indications that the time is ripe to found, in a modest

way, museums of science, art, and history in our smaller towns and

villages.

A few devoted students have in past times endeavored to establish

institutions of this kind, but in most instances their efltbrts have been

abortive. A few larger cities in the country have managed to keep

alive the interest manifested, and their museums are now permanently

established. The failures, however, have outnumbered the successes

ten to one, and for this there must be a reason.

The founding of a museum is far more difticult than that of a library.

People are trained to the latter in the development of a private library;

and one capable of cataloguing books can establish a small library.

The furniture is reduced to the simplest expression in the form of a case

of shelves. The material to be put upon them can readily be ordered

from the nearest book mart. On the other hand, the building of a

museum requires special gifts and special training. Besides, one

thoroughly imbued with the spirit of a collector should have charge of

a museum, though this is equally true in regard to libraries of any

magnitude. The absence of a public demand for museums in the past

has arisen from the methods of public instruction. Lessons from books,

and not from nature, have been the tiresome lot of school children.

Questions and answers, cut and dried, have tended to deaden the

inquiring spirit. That portion of a child's brain which is involved in

*Eeprintecl, by permissiou, from The Atlantic Monthly, July, 1893, pp. 112-119.
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observation lias beeu reduced to atrophy by the usual public-school

methods. A distinguished English authority suggests to school boards,

high and Ioaa', "that the teaching is out of all proportion in excess of

the training, the latter being with difficulty weighed in the scales of

school examination." Agassiz said: "The pupil studies nature in the

schoolroom, and when he goes out of doors he can not find her/' I

shall never forget the bitter disappointment 1 felt as a boy, on my first

journey, when the stage driver pointed out to me with his whip the

dividing line between the States of Maine and New Hampshire. There

was no colored line! There was no change in the color surfaces of the

two sides! I felt grieved and rebellious at the imposition which had

been practiced upon me. Nor can I ever forget the surprise—my delight

was distracted by the novelty of my ignorance—when my father, in one

of the i^eriodic family drives, chanced to remark, on a shore road near

Portland, that the water expanse before us was the Atlantic Ocean, Had
he said that one of the islands in sight was Madagascar, I should not have

been more astonished. Every one can recall experiences of a similar

nature, and I venture to believe that these two truthful incidents are

l)ertinent examples of the results of pernicious educational methods

universal forty years ago and by no means uncommon to-day—book-

cramming, with no reference to the objects or illustrations in sight from

the windows, or within stone's throw of the school door. This unde-

niable condition of many schools in the land emphasizes the necessity

of museums where the objects may verify some of the lessous learned

at school. The book method of education has almost paralyzed ijublic

desire for museums, and the result has been that the museum, when
instituted, has been in the interest of specialists, and mainly through

their efforts. The whole animal kingdom may be epitomized, in a man-

ner, between the covers of a single book; the specimens properly to

illustrate such a book would require a good-sized hall in which to be

displayed.

The Commonwealth of Massachusetts has liberally provided a way
in which every town may have a collection of books free to all. So

successfully has the enactment been carried out that only 3 per cent of

the State's population is unprovided with a free public library, and

this remnant will soon be favored with its public stock of standard

books. This is all very well, and in the right direction ; but is it not

possible to create a similar public sentiment for the establishment of

some kind of a museum as a proper accompaniment of the library?

If there is the slightest necessity for a museum in the crowded metrop-

olis, why does not the same necessity hold good for the small town or

village? In the Public Libraries Act of England and Ireland (1855),

provision is made for the erection of buildings " suitable for public

libraries or museums, or both, or for schools of science and art; " and
a similar act for Scotland (1867) provides for the erection of buildings
" suitable for public libraries, art galleries, or museums, or each, respec-

tively." Every community, borough, district, or parish exceeding five
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thousand iu population may, by a two-tbirds majority, adopt the Pub-

lic Libraries Act, and a sum not exceeding a penny in a pound may be

levied for carrying out the provisions of the act.

Thomas Greenwood, the author of a special work on museums and

art galleries, expresses his belief that ''the museum of the future must

stand side by side with the library and the laboratory, as a part of the

teaching equipment of the college and the university, and in the great

cities cooperate with the public library as one of the principal agencies

for the enlightenment of the people."

Prof. Goode, the officer in charge of the U. S. National Museum, says:

I am confident, also, that a museum, wisely organized and properly arranged, is

certain to beuetit the library near which it stands in many ways through its

power to stimulate interest iu books, thus increasing the general popularity of the

library and enlarging its endowment.

England discovered that art schools were not sufficient to i^lace her

art manufactures on a level with those of her continental competitors,

and was forced to supplement her schools with museums of art handi-

work, and the large endowment granted the South Kensington Museum
was fully justified by the results shown in the great exhibition of 1867.

A museum seems as much an integral part of the public library as are

the experiments part of a lecture on chemistry or physics. If the

public library is established primarily for educational purposes, surely

the public museum should come in the same category. The potency

of an object in conveying information beyond all pages of description

is seen in the fact that in the museum a simple label associated with a

veritable object is often sufficient to tell the story at a glance; the eye

seizes the essentials at once.

The rapid development of the modern arts of illustration, and the

conspicuous use of these methods in books, magazines, dictionaries,

and even the daily papers, attest the power of the pictorial art, bar-

barous as it is in many cases, in imparting information (quickly and

clearly. If illustrations are so imj)ortant in the modern publication

—

and to do without them would seem well-nigh impossible—how far

more important it would seem to be to provide an exhibition of the

objects themselves in science, art, and history, to which the public

might have free access.

A museum adds dignity to a trifle. What seems a worthless object

to the minds of the multitude becomes at once endowed with interest

when carefully framed or mounted, and clearly labeled. Furthermore,

the object is seen to have a definite relation to other equally common
objects with which it is associated; a lesson is learned, and sooner or

later the observer finds an added interest in his studies, if indeed he is

not aware for the first time of regions of thought utterly unknown to

him before. The charm that attends the demonstration of the minor

factors of natural selection comes from the love of causality, a desire

which, as Peschel truly says, accounts for the intellectual supremacy

of Europe over the great Asiatic nations lying east of her.
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Charles Kingsley, in an address to workiugmen, said:

You must acciuiie something of that industrious habit of mind which the study

of natural science gives—the art of comparing, of perceiving true likenesses and true

differences, and so of classifying and arranging what you see—the art of connecting

facts together in your mind in cause and eft'ect.

The public museum fosters the art of collecting; and of all habits to

encourage, in the young and old alike, the habit of collecting is one of

the best. It has been said that one who does not learn to play whist

is laying up a dismal old age; the same might be said of one who has

not cultivated the collector's spirit. It induces habits of neatness,

order, and skill, says one writer. Young- people are kept out of mis-

chief; to middle-aged people it is a rest and relaxation, and old people

find in their collections a perennial source of pleasure.

Prof. Groode quotes an eminent English lecturer as stating that our

nation is deteriorating in regard to culture; that where, twenty years

ago, five hundred towns supported, year after year, courses of lectures

on scientific and literary subjects, to-day scarcely fifty of these places

feel encouraged to continue the effort. If there is no apparent reason

for this decadence, then it will be well-nigh useless to hope for the

establishment of museums. If, however, it can be shown that with the

advent of the lecture bureau the market was flooded with poor or sen-

sational lecturers, comic readers, etc., and as a result the lecture plat-

form, as we formerly knew it, became converted into an amusement

stage; if, furthermore, it can be shown that the magazine literature of

the country gives far greater space to matters of science and art, thus

providing the kinds of intellectual food formerly given from the lecture

platform, then we may hope that there is no decadence in the culture

of the people, and that an interest in ijublic museums may be easily

aroused.

A change has certainly taken place in the last thirty years in the

tendency of the community toward collecting objects of natural history.

Private collectors of shells, insects, birds, etc., were far more numerous

thirty years ago than they are today. The same is true of England.

An eminent authority laments that " private collections are failing in

Liverpool and all around ; and teaching is everywhere hard and harden-

ing in its results." Yet there is surely no dying out of the collector's

spirit in certain lines, as witness the thousands interested in postage-

stamp collecting, with their established societies and periodicals.

To awaken a desire in the smaller towns for a i)ublic museum, it is

needful that a good example be cited. To see examples of any kind,

one must go up to the great cities to find them. For Kew England the

fingers of one hand could almost count them, and for the rest of this

great Republic, outside of college museums, the fingers of the other

hand would be sufflcient to keep tally.

If we examine into the character of these museums, we shall find

that, with some notable exceptions, they stand where they did before
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Darwin's time. The museum then, as now, consisted of aecumahitions

of species of animals that were of interest only to speciaUsts in their

respective branches of study. The interest attaching to such collec-

tions was incomprehensible to the layman. He strayed through a

museum bewildered by cases tilled with apparently simdar kmds ot

shells insects, and the like. The insects were always in their mature

state.' Not a suggestion of the life history of even a single species

could be found. Regiments of shells were marshaled in pasteboard

trays, with no inkling of the kind of life associated with them. The

collection of birds gave no hint of the quaint appearance of the young,

or of the infinite variety in the construction of their nests. As to

whether the creatures ever laid eggs could be ascertained only by going

to some other part of the hall. The schoolbooks of the time gave no

idea of the way in which these collections might be studied; and if by

chance the text-book had a more thoughtful chapter on morphology or

other point of view, the museum might be ransacked in vain for an

illustration. If one chanced to have a general book on natural history,

it told him about the elephant and the kangaroo, which he already

knew by name, at least, through the lines of a popular ditty, bnt not a

word of the Uttle creatures that hid under his own doorstep. The

museum might have a small collection of mammals, but to find a com-

plete collection of those of his own State he would have to go to the

museums of the Old World.

Within recent years a great change has taken place, in this and some

other respects, in the large museums of the country, notably in Boston,

Cambridge, Salem, New York, Philadelphia, and Washington; but

advances are yet to be made in some of these museums to bring their

collections abreast of the knowledge of to-day. Prof. Goode insists

that the "museum of the past must be set aside, reconstructed, trans-

formed from a cemetery of bric-a-brac into a nursery of living thoughts."

That the importance of a museum of some kind connected with the

larger schools has been realized in the past is seen in the custom of

every country academy and female seminary which sets apart a room

for the purposes of a school museum. But no more ingenious device

could have been planned to create a loathing for museums in the minds

of the young than those wretched travesties called "cabinets of natural

history." With few exceptions they were dismal failures. The scant

collections rarely contained anything belonging to the surrounding

country, unless it might be a moth-eaten owl, a plethoric paper wasps'

nest, or a horseshoe crab from the nearest seacoast; clutter, dust, and

disorder, and poorly executed labels, usually written with a hard lead

pencil on the bluest of writing paper, ajul all concealed in cases, the

wood of whose doors generally exceeded the glass in superficial area.

This description applies not ouly to the class of schools above men-

tioned, but to many of the large institutions of learning as well. Even

to-day there are many colleges and universities that have no museums,
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and others that would be better otit" if deprived of the wretched apolo-

gies they have. A proiuiueiit Western university has a museum liter-

ally bathed in soot, the most instructive features of which are the foot-

tracks of various insects delicately traced on the soot-laden shelves.

I mention these facts not in a way of reproach, but to emphasize an

important truth, and that is that the creating of a proper museum
requires the services of one endowed with special taste and talent for

the work. A man may be an excellent collector and systematist, but

disorderly to the last degree. As a collector and specialist he may
have made a record; but museum work demands more than these

qualifications. One must have the power of clearly illustrating truths

in science by the proper and adequate display of specimens. Labels

must be neatly, clearly, and concisely drawn. A hand-made label, if

well done, is better than a printed one. Prof. Goode, to whom we are

greatly indebted for numerous essays and addresses on museum mat-

ters, has said with truth that " an efficient educational mnseum may
he (lescrihed as a collectioti of instructive labels, each illustrated hy a well-

selected specimen.''''

But we anticipate. The importance of the museum as an adjunct of

the public library having been indicated, the pre-Darwinian condition

of many of the smaller and some of the larger museums having been

shown, we come now to consider the question, What kind of a museum
may i^roperly be denumded as the working companion of a public

library? Museums are almost as varied in their character as human
knowledge. There are zoological, anatomical, botanical, mineralogical,

geological, paleontological, ethnological, archaM^logical museums; his-

torical museums of art and armor; museums of architecture, terres-

trial and marine; industrial museums; museums showing the history

of a nation, such as the wonderful one at Nuremberg; museums solely

to commemorate the work of great men, as the Thorwaldsen Museum
at Copenhagen; museums, again, limited in scope to the last degree, as

seen in the unique one at Berlin, illustrating the history and develop-

ment of the postal service. Obviously, not one of these various muse-

ums would answer to parallel the i)ublic library; but an epitome of all

of them would answer the purpose comj^letely, were it possible to bring

the material together. And such an epitome is within the reach of any
well-ordered community willing to spend a portion of its library

endowment for such a collection.

Thomas Greenwood, of England, in his work already alluded to,

summarizes the main objects of a public museum as follows : First, that

it provide rational amusement of an elevating character to the ordinary

visitor; second, that it be in the fullest sense an educational institu-

tion, easily accessible to all classes; third, that it provide a home for

examples of local objects of interest of an antiquarian, geological, or

other character; fourth, that a section of it be a commercial museum,
containing specimens of manufactures resembling those produced in the
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immediate locality ; tiftli, that it be oue in a series of institutions whose

object shall be to further the education of the many and the special

studies of the few. The section that Mr. Greenwood devotes to a com-

mercial museum would be far better devoted to objects of art. The

commercial products of a community are always accessible, and every

recurring State or county fair makes full display of the material, with

the machinery and men pro<lucing it in full operation.

In a committee's report, made to the British Association for the

Advancement of Science, upon the provincial museums of the United

Kingdom, it is stated:

The specialobjectsofafree r.ite-siipported museum in a provincial town should be—

(1) To contribute its share to the general scientific statistics of the country by

collecting and preserving specimens of the natural and artificial productions of the

district in which it is situated.

(2) To procure such other specimens as may be desirable for illustrating the gen-

eral principles of science, and the relations of the locality to the rest of the world.

(3) To receive and preserve local collections or single specimens, having any scien-

tific value, which the possessors may desire to devote to public use.

(4) So to arrange and display the specimens collected as to afford the greatest

amount of popular instrnctiou consistent with their safe preservation and accessi-

bility as objects of scientific study.

(5) To render special assistance to local students and teachers of science.

r. T. Mott, esq., a member of the above-mentioned committee, in a

paper read before the Leicester Literary and Philosophical Society, on

the "development of museums as public educators," says:

Museums, free libraries, and art galleries have this in conunou : that they are each

expected to fulfill two purposes which are somewhat iucongruous, and require to be

pursued by different methods and with difierent appliauces. Each of these institu-

tions is expected to minister to the wants both of trained students and of the

untrained and ignorant public; and the demands of these two classes of persons are

so diverse that they must be provided for separately. The free library must have

its lending department for the general public, and its reference department for stu-

dents. The art gallery must have attractive and interesting pictures for ordinary

visitors, but it must also have masterly studies for the instruction of young artists.

The museum, however, has a still more complex and difflcult part to play. It has

not only to provide for the diverse wants of students and of visitors, but it has also

to contribute to the general progress of scientific knowledge. Every museum, at

least every provincial rate-supported museum, which is a public and in some sense

a national institution, has a threeftdd duty: (1) to the nation at large, (2) to the

stiTdents of the neighborhood, and (3) to the local public. If museums are ever to

be more than a confused compound of the curiosity shop and the peep show, which

is what very many of them are at present, this threefold duty must be very clearly

recognized, and means must be found for the efficient carrying on of each department.

First and foremost, then, the town museum should illustrate the

natural products of the immediate region. By natural products is

meant, of course, the animals, plants, rocks, and minerals found in the

county, or possibly in the State, for a county collection would require

but a few extra-limital forms to compass the State; second, a general

collection of similar material from elsesvhere, to show the relation of

the country to the rest of the world. Anatomical, physiological, and
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morphological series should next find place in such a museum. The

minor factors of natural selection, such as protective, alluring, and

warning coloration, mimicry, etc., should be illustrated, as far as possi-

ble, from collections made in the immediate neighborhood. And finally,

a series of forms to show the phyllogenetic development of the animal

kingdom should in some way be given. Such a series would require

large floor space, and the solution of many perplexing problems as to

form of cases and methods of display. Yet a scheme of this sort must

ultimately be devised. The importance of developmental series is

clearly brought out by a comiDarison between the famous Cluny Museum
in Paris and the University Museum at Oxford under the charge of Prof.

E. B. Tylor. In the former is a homogeneous mass of beautiful and

elaborate objects of mediaeval times, each exciting thought so disjointed

that fatigue soon ensues from the rich surfeit, and one comes away with

the feeling that he has seen a marvelous lot of most exquisite objects

in the dim light of an artistic receptacle. Not an emotion has been

evoked that will be set vibrating again unless he drops into a choice

bric-a-brac shop, and the medley there seen pleases him less in its

ensemble than that of the Cluny collections; with the advantage, how-

ever, that he can buy, if he has the means, and not burn with envy.

The Pitt-Eivers collection now displayed in the Oxford Museum arrests

the thoughtful attention at every step; inquiry is provoked at every

turn ; doubt may be engendered, yet ever after one finds fertile subjects

to think about, to discuss, or to impart to one's friends. In other words,

the collection has stimulated inquiry; and this is what a properly

arranged collection should always do.

This, then, is a general idea of what a public museum should be. It

has been attained in part by the Peabody Academy of Science in

Salem. The collections comprise, first, a remarkable series of the ani-

mals and plants, rocks, minerals, and archaeological si^ecimens collected

in the county of Essex. These collections are continually increasing as

new forms are added. They occui^y upright cases to an extent of over

three hundred running feet, or a superficial area for their display of

nearly three thousand square feet. Besides this there is an epitome

collection of the animal kingdom, brought from all parts of the world,

requiring an area of sixteen hundred square feet for its pro^^er display;

and, finally, an ethnological collection, arranged ty countries, filling a

hall 60 by 48 feet, with broad galleries and spacious cases. These col-

lections are all fully and clearly labeled. At close intervals throughout

the entire collection special colored labels are displayed, calling atten-

tion, by title and shelf number, to books in the public library referring

to the immediate group, so that a student or xHipii from the public

schools need only transcribe on a bit of pai^er a set of numbers and
present it at the delivery window of the public library to be provided at

once with the books on the special subject desired. Great credit is

due to Mr. Robinson, in charge of the museum, for the good taste
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sLown in the arrangement of the collection, and to Mr. Jones, the

librarian of the public library, for cooperating so heartily m the work

of the academy. , . ,

(^ourses of lectures are given in the academy hall every year, which

are practically free to the public. The city librarian usually supple-

n.ents these lectures by printed lists of books
.ff-f^^^. f^^^f^^^^^^

matter of the lecture, and these lists are distributed to the auditors

A like service is often done for the free courses ot lectures given by

the Essex Institute. In this manner these three institutions cooperate

with one another in utilizing the collections in tl^^^^ P.^^^^^^^ ^"_ ^^

educational way, and for the good of the general public. The collec-

ttns t^is made available are the results of years of devoted labor by

many ardent students and collectors.
,

Is it to be supposed that other communities may call into existence

even a limited collection of objects for a museum, as they might bring

tooether the material for a public library ? With any reasonable appro-

priation of money this can be done. At the present time there are many

reputable firms which stand ready to furnish, at reasonable prices, col-

lections representing the various departments of science.
^^^^^^T,

cantile features of a museum, such as cases, adjustable bracket^, table s,

insect boxes, jars, etc., can be got from the proper sources
^^JJ^'f^^

library has its salaried oflicer and assistants, and buys it. books, why

should not a public museum be installed under precisely simdar condi-

tions^ There is no reason, save the fact that most of the museums in

the country have had a fortuitous beginning, usually due to a coterie of

men directly interested in science who, bringing together collections of

interest, have been generous enough to permit the public to enjoy them

on certain days in the year. In some cases a large endowment has

enabled the society to share its treasures with the pubhc more freely.

But we are digressing. With the facilities thus indicated for purchas-

ing material, a definite plan is to be laid out, upon which the collec^

tions are to be brought together. An epitome collection ot the annual

kingdom, large or small as the case may be, is to be seemed^ This

will come to hand properly prepared, mounted and labeled. Having

obtained this, the museum has the models upon which to pi^pare the

local collection. Home talent will have to be looked to tor this mate-

rial- and if none are found competent to do the work, a collector irom

elsewhere must be employed for the purpose. The initial steps having

been taken, the lines are indicated along which it is possible to utihze

the voluntary aid of such collectors as the community may possess,

although the museum of to-day can not depend upon voluntary service

entirely. Special private collections of shells, insects,-minerals, areh.eo-

logical relics, etc., will naturally gravitate toward the public museum,

either by gift or by purchase; and thus, slowly but surely, the

foundations of a museum will have been fairly started.

Finally, in the museum of the future the errors of tiie past should be
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avoided. Private collections, when given to a museum, must be incor-
porated with the other collections. Collections should not be accepted
with the condition that they are to have sejjarate rooms or cases for
their display. There are occasions when an exception can be made;
as when, for instance, the collection is far more complete than the
one already possessed, though in this case the smaller collection should
be merged with the larger. An inconvenience has always arisen from
the continual accession of material which necessitates the rearranging
of collections for their admission. This difficulty can be overcome by
setting apart a special room or a set of cases in which the donations
can be kept for one year, this receptacle to be plainly marked "new
accessions to the museum." In this way a rearrangement, and conse-
quent disturbance, takes place only once a year. Furthermore, the
exhibition of these accessions separately will stimulate the activity
and i)ride of local collectors and others interested.

Above all, the bane and misery of dubious accumulations should be
avoided. A specimen is either of use, or it is not. If worthy of pres-
ervation, it should find its place in the collections; if not, it should be
transferred to those who will make use of it, or be destroyed. The
rubbish which accumulates in many of our museums and is hoarded
from year to year with the hope that it may some time be of use is

paralleled by the collections of junk with which some are inclined to
encumber their premises.

That some kind of a public museum, along the lines and in the ways
above suggested, is possible for smaller towns there is no doubt. A
wholesome spirit of rivalry might naturally arise, and each town having
its museum would excel in certain departments, in the same way that
each town can pride itself on certain special features, such as a fine
park, spacious town hall, public library, or superior high school build-
ing. Unfortunate, indeed, is that town—and there are hundreds of
them in this country—that can show nothing but the mere elements of
material existence

; in this respect not a whit removed from the barren-
ness of a sheep pasture. To bring up young children in such a town
is to stunt their intellectual powers, and to narrow persistently the
horizon of their life.
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Harris. George E., contributes reptiles. .

.

150

Harris. Gilbert Denisoa, reference to

papers by 'J9'i, 'ifH

Harris. Walter H 114

Hats of Tibetans 688

Haupt, Paul, honorary curator of oriental

anti(iuitie3 135

reference to paper by 394
Harlequin snake 352.359

345

141

Harmless snakes

Harvey, Rev. M., courtesies extended by .

.

Hasbrouck, Edwin M., reference to paper

by

Hassall, Albert

Hasse, H. E., Californian plants received

from

Hay, O. P., facilities for studying collec-

tions extended to

reference to papers by
work on Indiana rept'les com-

]>leted 80

Hay, W. P., blind crayfishes received from 165

Haynes, H.W., lends objects for Madrid
PIxposition 133

Hazen, A.D 110

Hazen, Mrs. M. M., collection of objects

from the Sioux and Eskimo tribes, de-

posited by 131

Heard, Augustine 70

Heating and lighting, statement of ex-

penditures for 195, 196

Heuienway expedition 91

Hemenway, Mrs. Mary 139

Henshaw, a. W 72, 127, 131

contributes reptiles from
southern California

Henshaw, W.J
Herendeen, Capt. E. P
HerfF, J
Heterodon

Hexactinellid sponges, arrangements for

t he study of

Hillebrand, W. F
Hippisley collection of Chinese porcelains
Historical collections, the

Historical objects

394
72

175

151

394

Hitchcock, Romyn, reference to papers by,
Hoactzin, wing of young

164

71

119

120

74

72

394
662

Page.

Hoactzins, the 660

Hodge, r. Webb 72

Hoffman, W.J •. .. 72,127 131

Ho hpai 522

Hoi t'ap 516

Holcombe. W. H 114

Holm, Theodor 72

alcoholic plants lent for

study to 81

reference to i)aper by 394
Holmes, William Henry 127. 138

reference to pa-

pers by 395
Uolub, Dr. Eniil 48

Holziugcr, John M., reference to papers

by 39.3
Holzner, Frank X 73

Homologies of bones m vertebrates 170

Hooker, Dr. on dress of Tibetan women. 697

Hoplopterus spiuosus, habits of 658

Horan, Henry 89,191

Horned rattlesnake 450

Hough, Walter 88. 89, 91

installation of material at

Madrid Exposition by .. 130

"Primitive American ar-

mor, 'by 63.5
reference to papers by 395

Houses of Tibetans 706

Howard, Leland O., reference to papers

by 395, 39«. 304, 305
Howell, E., minerals obtained from

Hubbard, H. G., coleoptera received

from

Hue, Father, ou occupations of Tibetan

women
Human figure, representations of the

Hunting by Tibetans

Hurter, Julius, contributes reptiles

Hutton, F. W
"If public libraries, why not public muse-

ums ?' By Edward S. Morse
Iguanodou, forearm of the

Ihering, H. von, shells received from

Index to accession list by departments .

.

Index to accession list by localities

Index to material sent for examination. .

.

Increase in the collection of insects

museum collections

Indian Museum, Calcutta, fislies from

Insects, department of

exhibition series of

Installation, advances in

International Boumlary Commission
JacanidiC

Jackson, Andrew, memorials of

Jambyang, image of

James, C. H., views of Luray Cave ob-

tained from

James, J. F
Japanese porcelains, collection of

Japanese woodcutting, notes on, by Mr.
Tokuno

Jars for exhibition purposes
Jastrow, Professor, quoted

179

683

52

714

150

64

7<>9

659

157

273

264

216

160

61

64

159

74

40

175

659

121

742

119

122

33

762
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Jenny, Victor A., specimens illustrating

tbe arts of New Guinea received from . 132

Jenney,W. P 71

Jewish religion, objects illustrating the.

.

137

Johnson, Miss F.B., views of Mammoth
Cave obtained from 184

Johnson, L.C 71

Johnston, Christopher 370

Johnston-Lavis, H. J., view of Italian

volcanoes ob-

tained from . - 184

volcanic mate-

rials received

from 65

Joint resolution regarding use of Gorern-

meut collections 81

Jordan, David Starr, reference to paperby

.

396
Jouy , P. L » 73, 139, 144

natural history specimens
from 165

mammals collected by 143

reptiles collected in Mexico by. 150

Kadri shawl worn by Tibetans 687

Kaldenberg, Fritz 114

Kan-chion, waistcoat worn by Tibetans.. 687

Kansas, State University of 48

K'ap shap 514

K'ap tSi shap 513

K'atag 722

Keam, Thoinas, ancient pueblo pottery

collected by 139

Kearney, Thomas 354

Keeler, Charles A., reference to paper by. 396
Ke-pouk-hpai 52*'

Kerr, Mark B 73

King poll 508

Kirsch, Philip H., reference to paper by. 396
K. K. Hofiiiuseum, Vienna, minerals- re-

ceived from 65

Kko-ri-pout-tchi-ki 524

Knives used by Tibetans 696

Knowlton, F. H 48,176

reference to paper.s by. .. 397
" Tvnockdown " case 31

Koehler, S.R 122

reference to pajiers by .' 397
Kokonor Mongols, hats of the 688

Kol-ye-si 525

Kon min yeung 494

Korean dominoes 521

Kunz, George F 114

Labels 75

preparation of 35

samples of 40

size of 39

type and color for 39

Lab-tse 734

Lacoe collection, work on the 177

Ladaki w^onien. description of 694

Lamas, dress of the 731

Lampard, Henry, eruptive rocks received

from 184

La Rabida, convent of 112

Laramie group, revision of the flora of. .

.

176

Larner, J. Q 71

Pagp.

Laseimonne, Prof S. E., plants from 65, 176

Lateran Museum 759

Latham, Mrs. F. E. B 73

Leche, Wilh., alcoholic mammals sent to. 144

Lectures 314

Lee, Thomas 139

Leicester, Town Museum in 43

Leland Stanford Junior University, alco-

holic fishes sent to 203

Letterraan, G. W., grasses from Colorado

transmitted by 176

Levers for moving cases 31

Leyden Museum, installation of groups in 43

Lh'asan lady, dress of 693

Library 75

Limestone caverns and associated phe-

nomena illustrated at the World's Fair. 182

Lindgren, Waldemar, reference to paper
by 397

Linton, Edwin, reference to paper by 398
List of accessions 219

List of officers of the Museum and others

included in the Bibliography 286

List of papers in Bibliography, 1893 289

List of papers in Part II of Report for

1893 335
London, medals presented by the city of.

.

121

Lonnberg, Einar 731

Loomis, Rev. H., natural history objects

transmitted by 157, 165, 167

Lovett, Edward, archaeological objects re-

ceived from 63

Lucas, F. A 191

curator of department of com-

parative anatomy 169

in charge of vertebrate fossils

.

155

reference to papers by 39S
"The weapons and wings of

birds," by 653
Luce, Rear- Admiral S. B., U. S. N., com-
missioner to Madrid Columbian Exposi-
tion 86

Ludwig, Hubert, reference to papers by .

.

398
Lyons, A. B., lavas collected by 184

Mackard, R. L., reference to paper by 399
Macoun, John, Canadian lichens and
mosses purcha.sed from 175

Madison, James, commission signed by .

.

121

Madrid Columbian Exposition 86
Madrid Columbian Exposition, account of

exhibits displayed at the 91-108

Madrid Columbian Exposition, documents
relating to 324

Madrid Columbian Exposition, mammals
and antlers exhibited at 144

Madrid Columbian Exposition, prehistoric

anthropology at 133

Mahisia, list of accessions from 272

Mammal groups shown at TTorlds Fair .

.

140

Mammals, department of 139

installation of 74

Mani walls in Tibet 734

Marine animals, environmental groups of 49

Marine invertebrates, department of 164

distributed 167
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rage.

Marine invertebrates, rearrangement of

collection of 74

Marsli, C. Dwight, microscopic slides of

crustaceans from 165

Marsh, Othniel Charles 69

honorary curator

of vertebrate
fossils 155

papers published

by 155

reference to pa-

pers by 398
Marshall, Henry 45

Mars, George 72

Mason, J. T., insects collected in Mexico

by 159

Mason, Otis Tufton 88,129

curator ofdepartment

of ethnology 126,127

reference to papers by 89S
Massasauga 382, 411

Materia Medica, additions to the collec-

tion of 74

the collection of 125

Material lent for investigation 80

Matthews, Dr. W., D. S. A., essay of 131

reference to

paper by . .

.

398
Maxwell , J. A 139

Mayer, Miss E 139

Mayflower, model of 117

McMurrich, J. P., actinians described by 165

McDonald, A.F., cave products presented

by 184

McDonald, Col. Marshall 72

McGuire, J. D., reference to jiaper on the

"Stone hammer" by 131

McKean, G. L., oil portrait of George

Washington sent to 203

Meade, Commodore R. W., U. S. 2f 110

Mearns, Dr. Edgar A., U. S. A 71, 73, 139

Mearns, Dr. Edgar A.,T'. S. A., birds' eggs

collected by 149

Mearns, Dr. Edgar A.,U.S. A., birds',skins

received from 147

Mearns, Dr. Edgar A., U. S. A., botanical

collections received from 175

Mearns, Dr. Edgar A.,U. S. A., Mexican
mammals collected by 143

Mearns, Dr. Edgar A., U. S. A., moUusks
collected by 157

Mearns, Dr. Edgar A., U. S. A., reference

to paper by 898
Mearns, Dr. Edgar A.,U. S. A., reptiles

collected by 150

M6-chag : tinder ])ouch worn by Tibetans

.

696

Medals awarded to exhibitors at Madrid
Exposition 333

Meek, Seth E 73

reference to ])aper by 399
Meetings of associations in Washington

during the year 84

societies 314

Melville.AV. n 71

Mercer, H. C 9U, 91

Page.

Mercuri 122

Merriam, Dr. C. Hart 69, 72

Death Valley Ex])e

dition in charge of 150

skulls of bears and

fur seals studied

by 81,170

Merrill, George Perkins 73

curator of de-

partment of ge-

ology 180

reference to pa-

pers by '299
' The onyx mar-

bles," by 541
Merrill, Dr. J. C, U. S. A 71

Mesozoic fossils, department of 174

Metcalf, Maynard.M., reference to paper

by 399
Metopidius, forearm of 660

Mexico, list of accessions from 264

Meyer, Dr. A. B 22

Microscopic slides, storage of 32

Milan, Xatural History Museum iu 41

Millet.Frank D 114

Mills, Theodore, figures for World's Fair

modeled by 130

Mimicry of crotalid snakes 399

Mindelelf, C, pueblo ware received from. 139

Minerals, department of 178

exhibition series in department

of 74

Minturn, H., group of English song

thrushes and nest presented by 146

Mitchell, J. D.,mollusk8 received from... 157

Mitchell, S. Weir, on coral snakes 354

Mogridge, Mrs., group of birds and nest

presented by 146

Mohammedan religion, exhibit of objects

illustrating the 137

Mollusks, arrangement of material in the

department of 74

condition of the collection of.. 158

department of 155

Molnar, Louis, birds' skins sent to 64

Molothrus ater 590

obscurus 597

bonariensis 602

qolor of eggs of. .

.

608

foodof 616

habits of young of 008

parasitic instinct

in 010

Monograph of the grasses of the United

States and British America in prepara-

tion by Dr. Vasey 175

Montandon, A. L., insects received from .

.

159

reference to paper by .

.

399
Mooney, James 54, 72, 127, 129, 131

pueblo ware received from 139

Moore, H. C, explorations of 72

skins of mammals received

from 143

skulls of African mammals
collected bv 169
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Page.

Moore, W. S 71

Moorecroft, William, ou methods of weav-

ing among the Ladakis 700

Morse, Edward S., "If public libraries,

why not public museums? '' by 769
Mortuary ceremoBiea among Tibetans... 727

Moss, William, micro-photograijhs re-

ceived from 157

Mothjiroof case 27

Mounted heads of mammals exhibited at

AVorld's Fair 142

Mountings for individual specimens 31

Mueller, Ferdinand von, Australian plants

received from 176

Munich Academy, minerals received from 65

Murray, John, Albatross collections to be

studied by 81, 167, 168

Musee Guimet 758

Museum cases 23

collections to illustrate religious

history and ceremonials. By
Cyrus Adler 755

methods, recent advances in 21

Musical instruments of Tibetans 715, 744

the collection of 119

Kanteuil 122

Kational Academy of Sciences, meeting of

the 84

Kational Academy of Sciences, papers

read at meeting of 315

National Cabinet of Curiosities i

National Herbarium 174

deposited in Depart-

ment of Agricul-

ture 175

mounted sheets
added to 175

National Institution, The, organi7,ation

of 3

National Museum, appropriations for. ... 64

Bibliography of, 1893 . 285

development of the .

.

3

educational work of

the 18

library 75

list of accessions to .

.

219

organization and scope

of 11

periods in the history

of 6

jiossibilities for the

future 7

publications of the ... 76

scope of exhibit at

Madrid Exhibition . 89

staff ot' 60

taxidermy in the 41

to Smithsonian Insti-

tution, relations of.

.

13

Natrix fasciatus 399

Naii t' in kau 514

Naval models, the collection of 117

Nealley, G. C, presents botanical collec-

tions from Texas 175

Necrology 85

Page.

Neolithic age, represented at Madrid Ex-

position 134

Nettleton, A. B no
Newhall, W. H 15, 183, 184

Neumann, Julius, objects illustrative of

the native arts of northern China, re-

ceived from 132

Niemann, F 370

investigation of glands of

snakes by 349

Nomenclator Zoologicus contin ued 151

Notes on the ethnology of Tibet. By W il-

liam AVoodville KockhiU 663
Nuttall, Mrs. Zelia 90, 91

"Oceanic Ichthyology," reference to prep-

aration of 153

0-koan 526

Onyxmarbles, chemical and physicalprop-

erties of 558

in United States National

Museum, catalogue of . .

.

581

localities of deposits of . . .

.

561

origin and occurrence of. .

.

544

Onyx marbles, The. By George P. Merrill

.

54

1

uses of 553

Opisthocomus cristatus 662

Opistoglyph snakes in United States,

synopsis of 351

Opistoglyphs 347

Organization and scope of the National

Museum 11

Oriental antiquities, removal of the col-

lection of 74

the collection of . . .

.

135

Oriental Christian religion, exhibit of ob-

jects illustrating the 137

Osborne, J. W., lithograph jiresented by. 122

Osteological preparator 191

Ott, Isaac, experiments ^n ith rattlesnakes

by 388, 389

Owen, J. S 89

Pacific rattlesnake 445

Pacific walrus, mounting of the 49

Packard, A. S., access to Museum collec-

tions granted to 80

Paetel's Catalogue of Mollusks 155

Palamedea cornuta, portion of wing of. .

.

661

Paleolithic age, represented at Madrid
Exposition 134

Paleozoic fossils, department of 173

Palmer, Edward 72

ethnological objects re-

ceived from 131

plants collected in Cali-

fornia by 175

work on jilauts collected

in western Mexico by .

.

175

Palmer, Joseph 41, 45

Palmer, William 45, 50, 73, 141, 191

Papers referred to in Bibliography 76

Paris Exposition, 1889 760

Parliament of religions 760

Pat chii 495

Patent Office, United States, models of lo-

comotives and fifteen firearms lent to.

.

203
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Patents, Commissioner of. typewriting

machines lent to 203

Pavlow, Prof. A., mesozoic fossils from. .

.

C4

Peale, A.C 71

Pentield, S. L 71

Pennsylvania, University of 91

Peracca, M. G., experiments by 347

Perry. Harry W., reptiles from 150

Persepolitan casts in the Museum, Two.

By Cyrus Adler J"*©

Phillips, W. H 139

Photographer 1^2

Pigeon, pugnacity of the 656

Pilling, James C 72

Pilsbry, Henry A., reference to paper by. 899
si)ecimens of chitons

sent to 203

Pisa, University of 43

Pit vipers of United States 363,401

Plectropterus 657

Poison of snakes, elimination of the 474

Poisonous snakes, definition of 346

extermination of 481

poison of the 457

The. By L. Stejneger. 337
Polynesia, list of accessions from 273

Pond, Lieut. C. F 71

Post-Laramie beds, list of plants of 178

Potomac formation, exploration of the. .. 177

P6 tsz' 507

Powell, Maj. J.W 71, 72, 126, 127

Prague Exposition, groups of animals

exhibited at the 48

Prairie rattlesnake 383, 440

Prayer wheels used in Tibet 738

Preble, E. A 72

Prehistoric anthropology, department of. 132

Preparation of labels 35

Preparators 191, 194

Preservation of collections, statement of

expenditures for 194, 195

Primitive American armor. By Walter
Hough 635

Pringle, C. G., plants from southern Mex-
ico purchased from 176

Proceedings of U. S. National Museum. .

.

77

Progress, summary of 7

Publications of National Museum 76

Quackenbush, John 71

Quelch, J. J., bitten by E. venustissimus . 350

experiments with snakes by. 385, 386

on tlie young of Opisthoso-

muscristatus 662

Ralph, Dr. William L., collections of eggs

and nests presented by 148, 149

Ramsay, Dr. Edward P 61

Randall, Hon. James B., model of quick-

silver mine in Califoi'uia lent to 2ii3

Randolph. Hon. G. \V 121

Rathbun, Miss M. J., assistant curator. .

.

164

reference to paper

by .300
work of 166

Eathbun, Dr. Richard 69,72

Page.

Rathbun, Dr. Richard, honorary curator of

departmen t of

marine inverte-

brates 164

reference to papers

by 300
Rattlesnake, poisonous apparatus of 369

Rattlesnakes 421

Rau, Charles, reference to 1.32

Recent advances in Museum method 21

Recent plants, department of 174

Rectangular jars 33

Red diamond rattlesnake 439

Red-ej'ed cowbird 599

Red rattlesnake 456

Reed, H. F., views of Alaskan glaciers ob-

tained from 184

Registration and distribution of speci-

mens 189

Religion of Tibetans 730

Religions, basis for collection illustrating

a comparative study of 136

Religious ceremonial objects, collection of. 136

ceremonials, collection of 135

removal of collec-

tion of 74

historyand cermouials. Museum
collections to illustrate 755

Rembrandt 122

Report, changes in the form of annual ... .59

Reptiles and batracbians, department of. 149

Rhoads, S. N 80

skins and skull of Cooper's

mouse lent to 144

skull of mammal transmit-

ted to 203

Richardson, Clitlbrd, rocks from Trinidad

presented by 183

Richmond, Charles W., crustaceans and
worms of Nica-

ragua received

from 165

Nicaraguan mol-

lusks contrib-

uted by 157

Nicaraguan rep-

tiles collected

by 150

Ridgway, John L 148

Ridgway, Robert, curator of department of

birds 147

reference to papers by . 300
Riley, CharlesV 69, 72, 296

collection of insects re-

ceived from 159

honorary curator of the

department of insects. 159

reference to papers by . . . 30O
Robinson, B. L., botanical collections ob-

tained from 176

Robinson, S. A 354

Robinson. Lieut. Wirt, U. S. A 71

Robinson, Lieut. Wirt, U. S. A., birds re-

ceived from 147
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Page.

Kobiusoii, Lieut. Wirt, U. S. A., birds aent

to 80

Eockhill, William Woodville 73,759

Rockhill, William Woodville, collection il-

lustrative of tlie arts aud customs of

Tibet received from 132

RoikbiU, William AVoodville, " Xotes on

tbo ethnology of Tibet in the United

States National Museum " bj' 66-5

Rogers, Capt. John F., U. S. A 71

Roman dice of ivory 535

religion, exhibit of objects illus-

trating the 137

Roraeyn, Capt. Henry, U. S. A 71

Roose. Prof. William, .statement regarding

the National Museum by 125

Rosa White Thunder 53

Rosaries "vvorn l)y Tibetans 695, 737

Rose, Joseph Nelson, reference to papers

by 305
work on plants col-

lected in western

Mexico 175

Rosenthal, Albert 114

Royal Order of Ysabel la Catolica 91

Rules regarding loan and care of type

specimens 79

Rupert, Allen, mountain goat procured

from 169

Rusby, S. H., Bolivian plants received

from 176

Rnster, Arthur, bird skin sent to 203

Russell, I. C 71

Rj"dberg, P. A., plants from South Da-

kota received from 175

Ryong-hpai 525

Satlord, Lieut. W. E., U. S. N 71

Satlord, Lieut. W. E., U. S. N.. Peruvian

paintings ana costumes from 131

Saka 501

Sally Coiiitan t, model of 117

Salvadori, Prof. T., bird skin transmitted

to 203

birds lent for study to

.

1 47

Salvin, Osbert, birds transmitted to. . . 80, 147, 203

Sandberg, J. H., plants collected by 175

Ssang ryouk 499

Saturday lectures course of 84,314

Saunders, H. R., Bahama sponges received

from 165

Savi, Palo 43

Sawyer, Captain 71

Schalow, Hermann, quoted 148

Schlagintweit,Emil,on the dressof Lamas. 731

Scbliemnuu, Mrs., prehistoric objects

given by 135

Schongauer 122

Schulze, r. E., hexactinellid sponges sent

to 81, 167,168

Schwarz, E. A., co eoptera received from

.

159

Scientific departments, review of work of

the 115

Scientific literature, contributions of the

year to 75

Scientific stalf 193

Page.

Sclater, Philip Lutley, pelts of antelopes

pr< sented by . .

.

143

reference to pa-

pers by... 305,306
Scollick, E. W 45

reference to paper by 300
Scott, Prof. W. B 48

Scovell, J. T., contributes reptiles 150

Scudder. Samuel H., investigatiiju of or-

thoptera by 80

Seaton, H. E., Mexican plants collecteil

by 176

Seward, Miss Olive Risley. autiqnities

obtained through courtesy of 135, 136

Shan dominoes 528

Sharpe, R. Bowdler, quoted 148

Shield, description of the 627

Shmdler, A. Zeno 192,353

Shing kun t'o 504

Shufeldt, Dr. R. W 71

reference to papers

by 306. 30r
Shugio, Hieromicb 114,119

Siamese dominoes 529

Sigua Iron Com])auy, iron ores presented

by 183

Simpson, Charles Torrey, reference to pa-

pers by 307
Singley, J. A., mollusks received from. .. 157

Sin-syo-tyen 526

Sistrurus 410

cateiiatus 382, 411

censors 415

Eawardsii 416

miliarius 382,418

Smillie, T. W 192

Smith, Harlan 1 73

crustaceans from Ohio

and Michigan received

from 165

Smith, Hugh M 72

reference to paper by 307
Smith, John B., North American uoc-

tuidsB received from.

.

159

reference to paper by. .

.

307
Smithsonian Institution, exhibit of the.. 113

Snake bites, treatment for. 475

venom, immunity of snakes against 478

Snakes suspected of being poisonous 346

Societies, meetings of 314

Society of American Taxidermists 43

Solitaire, habits of the 656

Sonorau coral snake, the 362

South America, list of accessions from... 271

South Kensington Museum, purchase of

specimens for 10

Special Bulletin of U. S. National Museum 78

explorations 72

Spur-winged geese 657

Staff' of the Museum 60

Stanton, T. W 174

Stearns, R. E. C 71

reierencc ',.^ ;...;:;i'., '-J--- 'ZZ3
Steckelman, Carl, ethnological objects

from 131,139
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Stejneger, Leonhard 73

continues work on Xo-

nienclator Zoulogi-

cus 151

curator of department

of reptiles and ba-

trachians 149

X. Hens liawi de •

scribed by 150

reference to papers

by 308
studies African rep-

tiles 150

'The poisonous
snakes of North
America." By 337

Stephens, F., contributes reptiles 150

Stiles, C. "SV., intestinal parasites to be

studied by 167

Stocks, FA 110

Stoddard, S. K., views in Howe's cave ob-

tained from 184

Stoerzer, Julius 41

Stone, Witmer, birds lent for study to . 80, 147, 203

"Stone Hammer, "publication of paperon

the 131

Storage cases 25

Streeruwitz, "W. H., rocks and ores pre-

sented by 183

Stuart, Gen. J. E. B., autograph letters

of 121

Stuart, L. W., Niagara fossils received

from 173

Suchetet, Andre, reference to paper by. . . 309
Sugoroku 502

Suksdorf, W. N., plants from Washington

State purchased from 176

Superintendent of buildings, statement

of the f04

Sulzberger, Mr 114

S'^^ayne, Captain, East African mammals
collected by 143

Sweeney, Thomas 130

Sz' 'ng luk 493

Tabal 502

Table showing annual increase in collec-

tions 66

Talmage, J. E., seleuite crystals obtained
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