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ADVERTISEMENT.

The scientific publications of the National Museum consist of two
series—the Bulletin and the Proceedings.

The Bulletin, publication of which was begun in 1875, is a series
of more or less extensive works intended to illustrate the collections
of the United States National Museum and, with the exception noted
below, is issued separately. These bulletins are monographic in scope
and are devoted principally to the discussion of large zoological and
botanical groups, faunas and floras, contributions to anthropology,
reports of expeditions, etc. They are usually of octavo size, although
a quarto form, known as the Special Bulletin, has been adopted in a
few instances in which a larger page was deemed indispensable.

This work forms No. 56 of the Bulletin series.

Since 1902 the volumes of the series known as Contributions from
the National Herbarium, and containing papers relating to the botan-
ical collections of the Museum, have been published as bulletins.

The Proceedings, the first volume of which was issued in 1878, are«
intended as a medium of publication of brief original papers based
on the collections of the National Museum, and setting forth newly
acquired facts in biology, anthropology, and geology derived there-
from, or containing descriptions of new forms and revisions of lim-
ited groups. A volume is issued annually, or oftener, for distribution
to libraries and scientific establishments, and in view of the importance
of the more prompt dissemination of new facts a limited edition of
each paper is printed in pamphlet form 1n advance.

CHarrLes D. WaLcorT,
Seeretary of the Smithsonian Lustitution.
WasHiNgTON, U. S. A., March 15, 1907.
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MAMMALS OF THE MEXICAN BOUNDARY OF THE
UNITED STATES.

By EpGAR ALEXANDER MEARNS,
Major and Surgeon, U. S. Army.

GENERAL INTRODUCTION.

ORGANIZATION OF THE INTERNATIONAL BOUNDARY COMMISSION.

Undler the provisions of the convention of July 29, 1882, revised
by that of February 18, 1889, between the United States and Mexico,
providing for an International Boundary Survey to re-locate the exist-
ing frontier line between the two countries west of the Rio Grande,
the President of the United States directed the appointment of Lieut.
Col. J. W. Barlow, Corps of Engineers; First Lieut. David D. Gail-
lard, Corps of Engincers; and Mr. A. T. Mosman, assistant, United
States Coast and Geodetic Survey, members of a commission, who,
with corresponding appointees of the Mexican Government, should
form an International Boundary Commission to carry into effect the
provisions of those conventions. Sefior Don Jacobo Blanco, engincer
in chief, and Sefiores Felipe Valle and José Tamborrel, associate
engineers, were appointed on the part of Mexico, but they subse-
quently withdrew from the Commission and their places were filled
by the appointment of Seiores Valentin Gama and Guillermo B. y
Puga. The first meeting, all of the members being present, was held
at the Mexican custom-house in Juarez on November 17, 1891, when
the International Boundary Commission came into formal existence.
Complete organization of the personnel, transportation, and camp
equipage of the surveving parties was effected subsequently.

The Mexjcan and American parties had separate organizations and
worked independently in the ficld, though frequently passing one
another or camping in juxtaposition.  On taking the field at El Paso,
Texas, in February, 1892, the United States party consisted of the
three commissioners and about 60 civilian employees, with a trans-
portation outfit of seven 4-mule baggage wagons, three 6-mule water-
tank wagons, three 2-mule light spring wagons, one 2-mule buck-
board, one 4-mule ambulance, 25 mules for packing, 83 mules in all,
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and 14 saddle ponies. Various changes in the personnel and trans-
portation facilities occurred subsequently. In addition, the commis-
sion was provided, by direction of the War Department, with a mil-
itary escort to accompany the expedition as a protection against In-
dians or other marauders. The military escort consisted of detach-
ments of infantry for camp and guard duty, cavalry for patrol,
courier and mail service, and a detachment of the Hospital Corps,
accompanied by a Red Cross ambulance for the care and transporta-
tion of the sick. The soldiers were provided with the usual army
facilities for transportation, including water wagons. Beginning
with 50 enlisted men, in January, 1892, the number of soldiers was
increased to 88 in November, 1892, and afterwards gradually reduced
to 13, in August, 1894.

To carry out the work of the American commission conveniently,
the whole force was subdivided as follows: (1) A main supply camp,
with the commissioners and field oflice, hospital, draftsmen and ficld
maps, photographer, and head mechanies, such as blacksmith, wheel-
wright, masons, and carpenters, together with the greater part of the
military escort; (2) an astronomical party, for determining latitude
and azimuth: (3) a tangent party, for running the tangents; (4) a
topographical party, and (3), lastly, a Monument-Building Party,
which was not organized until August 6, 1892, but remained in the
field until the last monument was set up on the edge of the Pacifie
Ocean, on October 3, 1894, several months after the remaining parties
had completed their operations and disbanded.

ESTABLISHMENT OF THE BIOLOGICAL SECTION OF THE SURVEY.

I was detailed by the War Department to act as medical officer of
the Commission, and reported for duty as such at El Paso, Texas, on
February 1, 1892, By previous correspondence with Lieut. Col.
J. W. Barlow, senior commissioner, I had obtained authority to
establish a biological section of the survey, provided this could be
accomplished without additional cost to the appropriation allotted
to the International Boundary Commission. This was effected
through the cooperation of the United States National Museum,
with the friendly assistance of the War and State Departments.  No
gpecial appropriation was at any time made by the United States
Government for the prosecution of biological rescarch or the publi-
sation of reports on the collections made by the International
Boundary Commission.

My services with the Commission extended from January, 1892, to
September, 1894, excepting a few months, during which T was
assigned to duty at Fort Clark, Texas. This interruption did not,
however, prevent me from covering the entire Boundary Line, as I
was able, by joining the monument party at a later period, to take up
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biological work at the exact point where it had been left on my de-
parture for Fort Clark. My investigations along the whole line
were therefore continuous.

The scientific work accomplished was of the nature of a biological
survey of the Mexican Boundary region, and agrees essentially with
the plan which I submitted to the Commission in January, 1892, be-
fore entering the field. Plants, vertebrate animals, mollusks, crus-
taceans, rocks, minerals, fossils, and a small amount of archeological
and miscellancous material were embraced in the collections, which
were deposited in the United States National Museum.

About 100 collecting stations were occupied during the course of
. the survey, which extended over a period of nearly three years and
covered an extent of 700 miles of the Boundary. T had been sta-
tioned at three military posts on the Rio Grande in Texas, and
previously served for more than four years in the Territories of
Arizona and New Mexico. At each of these posts, as well as at each
of the collecting stations on the Boundary Line, an effort was made to
procure and preserve specimens of each vertebrate animal and
flowering plant that could be found, in order that the collections
might furnish indisputable evidence of the longitudinal dispersal
and variation of as manyv species as possible.

It seemed important that the exceptional facilities atforded by this
survey for studyving the degree and manner in which plants and
animals vary along a parallel, and if possible the laws which govern
such variations, should be utilized as fully as possible.  To this end
much time was devoted to gathering abundant material to show the
distribution and variation with locality, of the several species.  The
longitudinal ranges of the species and subspecies (geographic races)
were carefully defined, and an approximately accurate knowledge of
the character and extent of the faunal and floral tracts crossed by the
Boundary Line was obtained.

The collections were made by myself, with the occasional volun-
tary assistance of other members of the party and of Mr. Frauk
X. Holzner, a collector emploved at my request by the United
States National Museum and the American Musenm of Natural
History in New York. About 30.000 specimens were forwarded to
the National Museum and distributed to specialists in the several
departinents represented. for the purpose of detailed elaboration. A
report upon the Mollusca, with illustrations, by Dr. W. I1. Dall and
Mr. Charles T. Simps=on (genera Unio and Luodonta), has been pub-
lished.> Dr. Edwin C. E. Lord has published a Petrographic Report

a Report on the mollusks collected by the International Boundary Connnission
pp. 333-370. pls. XXNI-XXNXIIL  (See also Nautilus, VIC April, 18930 po 134,
and Proc. U. 8. Nat. Mus.,, XVIL 1805, pp. 1-6.)
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on Rocks from the United States-Mexico Boundary.e More or less
progress has been made upon the other groups, and several pre-
liminary papers containing descriptions of species new to science and
based upon such material have been published.

The Biological Section, because in charge of the medical officer, was
usually attached to the main or headquarters-camp, though every
possible latitude was allowed by the commissioners for the further-
ance of field work in zoology and botany.

The health of the party was excellent. With the exception of a
soldier who died on duty, suffering from a chronie, though unsus-
pected disease, no lives were lost. A plucky recruit of the Second
Cavalry was shot while carrving the mail, by a desperate outlaw, but
he recovered quickly. Others of the party received gunshot wounds
resulting from the careless use of firearms, and others again, especially
members of the topographical party, were injured by falls while
climbing among the rocks and cliffs of an exceedingly rough and
broken country. When camped beside streams, a few members of
the party. including myself and Mr. Holzner, my assistant, contracted
malarial fevers. While at San Bernardino Spring (Monument No.
77). on the headwaters of the Yaqui, I was prostrated by astivo-
autumnal malaria fever. Previous to this attack I had arranged
for a trip down the San Bernardino and Yaqui rivers into the
country of the Yaqui Indians of Sonora. but malarial sickness com-
pelled me to move to a dry camp for the purpose of recuperation,
after exhausting the natural products of this semiaquatic collecting
ground, in which glimpses of the novelties in the plant and animal
kingdoms to be expected in the lower portions of the Yaqui were
obtained. To this day the northern part of the Yaqui Basin remains
the principal terra incognita of Mexico, and is certain to yield many
new species of plants and animals when its exploration becomes
possible.  The native Yaquis, some of whom were in the employ of
the Mexican section of the survey, are a brave, semicivilized race.
Within a short period Mexico had succeeded in making a treaty with
them, but shortly after war again broke out, and it is to be expected
that all attempts to explore the Yaqui territory in the near future will
prove as futile and disastrous as in times past—certainly much more
difticult than T would have found it with my friendly native guides.
I therefore look back with much regret to the lost opportunity of
which my own sickness and the necessity of caring for a severe
injury to the kneejoint of one of my companions deprived me.

It was fortunate that T had so little professional work on my hands,
not one of the party having left the survey on account of wounds or
sickness, for T was therefore left comparatively free to make observa-
tions and to colleet materials for the biological report during the first

aP'roc. U, 8 Nat. Mus.,, XXI, 1899, pp. 773-788, with map, pl. LXXXV.
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two years of the survey, and during the last year was practically inde-
pendent, serving with the Monument-Building Party, which. as before
mentioned, was organized at the end of the first six months and con-
tinued its work of erecting monuments on sites previously marked, for
several months after the survey proper had been dissolved. During
this last year, which was spent along the two western azimuth lines
and the small Colorado River section of the Boundary Line which con-
nects them, my little party of 10 men made independent camps, and,
though obliged to keep in the general neighborhood of the monument-
builders, selected quiet camps in the most desirable situations and
was never hampered by the necessity of caring for the sick, as no
seripus cases of illness occurred during this period among the now
hardy and veteran engineers and explorers. In addition to the work
along the line, two important expeditions were made. The first of
these was a reconnoissance of the lower portions of the Gila and Colo-
rado rivers from Adonde Station, on the Southern Pacific Railroad, to
the mouth of the Gila River at the town of Yuma, Arizona, and thence
along the left (east) bank of the Colorado River to the Gulf of Cali-
fornia. When the Pacific Ocean was reached, the little camp of the
biological section was pitched at the mouth of the Tijuana River,
near the last Monument (No. 258) ; but the habit of moving on to the
westward had so grown upon its members during the three vears of
their wanderings that arrangements were soon made with the Treas-
ury Department at Washington to carry them out to San Clemente
Island, the most outlying of the Santa Barbara group. on the revenue
cutter Wolcott, Capt. W. D). Roath commanding. These two expe-
ditions were more fraught with adventures and thrilling episodes
than any other part of the exploration, while they resulted in very
considerable gains to science. Of the trip to San Clemente. on which
Prof. T. S. Brandegee. an eminent botanist of California, and Mr.
A. W. Anthony. a well-known ornithologist, accompanying my party,
more will be said later.

PERSONS WHO PARTICIPATED IN THE FIELD WORK OF THE BIOLOGICAL SECTION.

The following-named persons were engaged, at different times, in
making biological collections in connection with the operations of the
International Boundary Commission:

1. EpcAr A. MEARNS, captain and assistant surgeon, U, 8, Army.  From Jaunary
30, 1892, to September 12, 1894,

2. FRaNK XaviErR HoLzNER, assistant fleld naturalist, employed hy the U. S,
National Muscum from January 30 to December 10, 1892, and from June
1. 1893, to March 31, 1894,  When, owing to lack of funds, the National
Museum discharged Mr. Holzner at the Colorado River, March 31, 1804,
an arrangement was made with the American Museum of Natural
ITistory. New York. through Dr. J. A. Allen. whereby Mr. TTolzner was
continued with the party to San Diego. California. where he is now
located and whence, from time to time, specimens of mammals have been
sent by him to form a part of the boundary collection,
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Mr. Holzner was usually with me, but occupied independent stations,
in 1892, on the Hachita Grande. San Luis (Turkey Canyon), and San
José mountains : and he continued with the main party from the San
Pedro River to Nogales (and collected 108 mammals and 117 birds during
November and December, 1892), after I was removed by the War Depart-
ment in November, 1892, Ie worked alone in the Santa Cruz Valley
(and collected 13 mammals and 416 birds) and IMTuachuca Mountains
from June 1 to October 9, 1893, and at Camp Lowell (near Tucson),
Arizona, from November 6 to 16, 1893,

3. FRANK WacGNER, hospital steward, U. 8 Army. Collected plants along
parallel 31° 47° from El Puaso, Texas, to the lower corner of New Mexico
(Monuments Nos. 1 to 53). from August to November, 1892,

4, HARLAN E. McVay. first lieutenant and assistant surgeon. U, S, Army.  Made
a small collection of plants between the San I’edro River and Nogales in
November, 1892,

. TiMoTHY E. WILcoX, major and surgeon, U, 8, Army. Forwarded plants for
the boundary collection from Fort Huachuea, Arizona, during the summer
and autumn of 1893. These were additional to the extensive collection
sent by him personally. All were subsequently sent to Dr. N. L. Britton,
in New York, and were made the basis of a special paper on the flora of
the ITuachuca Mountains.e

6. ERNEST C. MERTON, acting hospital steward, U. 8 Army. Collected plants
between the San Pedro River and Dog Spring (Monuments Nos. 98 to H5)
from August 1 to September 23, 1893,

7. Lupwic SCHOENEFELDT, hospital steward, U. S, Army. Collected plants
assiduously from Fort Yuma, California, to the Pacitic Ocean and San
Clemente Island from” April 6 to September 9, 1894,

8. Davin Du B. GAlLLarDp, first lieutenant, Corps of Engineers, U. S, Army,
commissioner,  Frequently brought specimens of plants to the collectors
in the ficld during the progress of the survey.

9. Louis pt ZEREGA MEARNS collected mammals, birds, mollusks, and plants
at Fort Clark, Kinney County, Texas, from November 15, 1897, to June
15, 1898,

[

The soldiers who served with the biological section were: Frank
Wagner., John York, Henry Kramer, Arthur M. Pino, Ernest C.
Merton, Starks W. Johnson. John J. Simon. Jesse Redman (teamster),
Charles Hackborth, Ludwig Schoenefeldt, James Teagle (teamster),
and Privates Randolph, Edwards, and Ford, special escort from
Gardners Laguna to San Diego.
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My grateful acknowledgments are due to each of the three commis-
sioners, to the army officers, the assistant engineers in charge of the
work, and, in fact.nothing short of an enumeration of the entire party
would specify the individuals to whom T am indebted for favors
and uniformly helpful and courteous treatment.  Probably nowhere

a An enumeration of the plants collected hy Dr. Timothy L. Wilcox, U, S0 A,
and others in southeastern Arizona during the years 180218094, by N. L. Brit-
ton and T. II. Kearney, jr., Trans. N, Y. Acad. Scio, XTIV, 1895, pp. 2144,
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has a party of similar size performed an equally large amount of
work, in such a spirit of good fellowship. Our association with the
Mexican Commision was one of unbroken friendship, cemented by
continued companionship and hardships shared in common.

MONUMENTS AND BOUNDARY SECTIONS.

The Mexican Boundary Line consists of seven sections, two of
which are formed by portions of two rivers—the Rio Grande and
Colorado: two are straight oblique or azimuth lines; two are sections
of parallels or lines following the earth’s curve; and one is a meri-
dian or north and south line.

The longest section of the Boundary is that formed by the Rio
Grande, which rises in Colorado and flows 1,700 miles to the Gulf of
Mexico and forms 1,100 miles of the Boundary Line on its lower
course. This Rio Grande section was surveyed by a separate Com-
mission, consisting of Col. Anson Mills, U. S. Army, and another
commissioner appointed by the Mexican Government.

The boundary sections are shown in fig. 1.

g\//?r\ T
% ) B .

F1G. 1 —MAGRAM SHOWING SECTIONS OF MEXICAN BOUNDARY LINE (SECTION 1 IS OMITTED.)

1. The Rio Grande from its mouth to a point about 3 miles above
El Paso, Texas. Extent, 1.770.34 kilometers or 1,100 miles.

2. Parallel 31° 47 rorth latitude, from the middle of the Rio
Grande, at the last point, west to meridian 108° 12 30" west longi-
tude (Monuments Nos. 1 to 40).  Extent, 159.38 kilometers, or 99.03
miles.

3. Meridian 108° 12 30”” west longitude, from the last point, south
to the parallel 31° 20”7 (Monuments Nos. 40 to 33).  Extent, 49.83
kilometers, or 30.96 miles.

4. Parallel 31° 207, from the last point, to meridian 111° 4 34.3"/
(Monuments Nos. 53 to 127).  Extent, 272.94 kilometers, or 169,59
miles,

5. Sonora azimuth line, from the last point to the Colorado River,
latitude 32° 29’, longitude 11 467 48727 (Monuments Nos. 127 to
205.) Extent, 377.13 Kilometers, or 234.33 miles,

a''he Boundary Commission with which T was connected as medical oflicer
and naturalist had nothing to Jdo with the survey of this first section, but con-
ducted that of the six remaining sections from the Rio Grande to the DPacifie
Ocean.
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6. Colorado River, from the last point north to Monument No. 206,
10 kilometers or 6 miles from the town of Yuma, Arizona, latitude 32°
44’. longitude 114° 37’ 23’’.4. (Monuments Nos. 205 to 206.) Extent,
40.41 kilometers, or 25.11 miles.

7. California azimuth line, from the middle of the Colorado River,
at the last point southwest to the Pacific Ocean, latitude 32° 327,
longitude 117° 7/ 32’7.589. (Monuments Nos. 206 to 258.) Extent,
226.89 kilometers, or 140.98 miles.

Of the boundary monuments erected by the engineers of the old
Mexican Boundary Survey, 43 were identified and repaired or re-
placed, and 215 new points were established and marked with iron
monuments by the Commission under which I served, which gives a
total of 258 monuments now marking the line from the Rio Grande to
the Pacific. These are consecutively numbered from east to west, No.
1 standing on the right (west) bank of the Rio Grande, and No. 258
on the shore of the Pacific Ocean. As the distance is about 1,127
kilometers, or 700 miles (including the short section formed by the
Colorado River between Monuments Nos. 205 and 206), the average
distance apart is 4,380 meters, or 2.72 miles, and in no case has the
limit of 8,000 meters been exceeded. Each monument bears its num-
her and inscription.

In order to facilitate comparison of the records of localities with
reference to boundary monuments of the two surveys, the following
concordance was prepared, at my request, by Lieut. David Du B.
Gaillard, Corps of Engineers, U. S. Army:

Concordance of old and ncw numbers of monuments.

New Old | New | Old | New Old ' New 0Ol
number. number.‘ number. Inumber.: number. number.‘ number. jnnmber.
1 1| & 5 e [xvin | om0 v
2 2 e 6| 1 | XV | o { I
8 3 7-;{. 17 0 137 XVIi i| 11
15 4 18 ) 141 XV i 25 1
21 5 ) 19| M8 | XIV ‘ 207 Vi
2 6 %8 2 ’ 150 XII .20 v
33 7 108 21 160 XII 21 v
40 8 108 22 161 X1 252 I
46 9 m B X ‘| 5 1
53 10 114 24 ] 168 IX ‘. 238 1
62 11 118 25 | e [ VL
64 12 122 2 | N v,
6 13 ! 127 bt 1% VI
66 in 128 | XIX 184 v |
\ 4 | R
ITINERARY,

The following is a record of the writer's location each day, from
January 30, 1892, to September 12, 1894 :

January 30 to 31, 1892.—We crossed the line between Indian Ter-
ritory and Texas on January 30, traveling thence to Fort Worth.
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Texas, where the greater part of the following day was spent by
Mr. Holzner and myself in examining the country and collecting
mollusks and birds on the South Fork of Trinity River.

The forests of Indian Territory and the adjacent portion of Texas
through which we passed in going to Fort Worth are largely of oak,
with many elms along the streams; and, in fact, the arborescent
vegetation is quite varied, though Juniperus wvirginiana was the
only conifer noticed. Sycamores and cottonwoods were locally
abundant ; and the common mistletoe (Phoradendron flavescens Nut-
tall) was frequently noted, from the Red River crossing southward,
especially upon the elm. The first prickly-pears (Opuntia) were seen
at Fort Worth. As our train proceeded from Fort Worth toward
El Paso, Texas, red junipers and other timber similar to that in
Indian Territory and northern Texas, were seen for several hours;
then a more desert-like region was reached near the Brazos River.
Yuccas and arborescent opuntias, creosote bushes (Cowillea), and
other western desert plants appeared and increased in numbers.

February 1 to March 14, 1892.—We arrived at El Paso, Texas, on
February 1, and there remained until March 14. During this time I
was quartered in the city. Daily trips were made to the surrounding
country, and mammal trapping and bird collecting were systemat-
ically carried on. Excursions were made to Juarez, on the Mexican
side of the Rio Grande, to the Franklin Mountains, and down to the
cultivated lands about Ysleta on the Texas side of the river. After
February 17, on which date Mr. Holzner moved to the first camp
of the surveying party, on the cast bank of the Rio Grande opposite
to the initial monument of the survey, I made daily visits to that
camp.

March 1} to 15, 1892.—Broke camp on the east side of the Rio

Grande and crossed on the bridge from El Paso to Juarez, then pass-
ing up the west shore of the Rio Grande and nnkmg camp opposite
old Fort Bliss, Texas.

March 15 to 20, 1892.—On the way to Monument No. 15, across a
plateau about 1,250 meters (4,101 feet) above sea level, and about
100 meters (328 feet) higher than the Rio Grande at the initial
monument. This plateau is described as a desert; but, though dry,
it is productive. The eastern half is covered with sandhills, built
up by the low mesquite, sagebrush, and yucca. Near the middle of
this tract, which measures about 80 kilometers, or 50 miles on the
boundary, were seen two juniper trees (Juniperus monosperma) from
which we took specimens.

Parosela scoparia (Gray) Heller is a very characteristic shrub of
this desert. The western half is covered with a black grama grass
(Bouteloua eriopoda Torrey).  Here and there large patches of the
gregarious creosote bush (Cordlea tridentata) were seen and smaller
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ones of Kaberlinia, E phedra, and “ ocotillo; ” and Perezia, with its
papery spinulose-dentate leaves grew abundantly in the shelter of
shrubs, associated with a curious gourd, /bereillea lindheimer: (Cog-
niaux) Greene. Cacti were not numerous, though several kinds were
found sparsely, and prickly-pears were common in a few places. The
gold fern was abundant on rocky buttes in the vicinity of Monument
No. 15.

About 47 kilometers (29 miles) west of the Rio Grande the first
hill of considerable size was reached. IForty-eight kilometers (30
miles) from the initial monument is a depressed, oblongated basin,
in which are several lava buttes, where we gathered specimens of vol-
canic scoria (basaltic lava) varying in color from red to black and
gray. This spot was indescribably rough, dismal, and forbidding.
Near Monument No. 11 we reached a number of volcanic buttes and
low hills called Sierra Seca, the country being everywhere strewn
with scoriaceous basalt and other effusive rock. We continued
through a similar country to Monument No. 15, about 80 kilometers
(50 miles) west of the Rio Grande, in the midst of the Seca and
Aguila mountains.

March 20 to April 7, 1892.—In camp near Monument No. 135, dis-
tant 80 kilometers, or 49.6 miles, from the Rio Grande.

April 7 to 15, 1892.—Moved to Monument No. 21, near Columbus,
New Mexico, on April 7, remaining there until April 15. During
this time daily visits were made, cither by Mr. Holzner or my=elf, to
Lake Palomas, in the Mimbres Valley, 5 miles southwest of our camp,
in Chihuahua, Mexico. Our camp was a short distance south of the
Boundary Line.

Between Monuments Nos. 15 and 24 there are no ledges of rock.
The low hills and clits southwest of Monument No. 23 (about 9.7 kilo-
meters or 6 miles west of Lake Palomas) are of dark-brown augite-
andesite, a kind of effusive rock which was abundant as “ float ™ in
this neighborhiood. but was not again found until we reached the
shores of the Pacific Ocean and San Clemente Island.  In the higher
hills of this locality much of the rock is rhyolite.  In the broad plain
between Monuments Nos. 26 and 31 are outeroppings of rhyolite of a
light-gray porphyritic variety.

April 15 to 22, 1892.—0n April 15 moved from near Monument
No. 21 to near Carrizalillo Springs and Monument No. 33, camping
on the New Mexican side of the Boundary until April 22, Collections
were made principally in the Carrizalillo Mountains, At that time
many of the ecarliest plants were beginning to flower.

April 22 to May 15, 1892.—Moved April 22 from near Monument
No. 33 to the “ Upper Corner ™ or Monument No. 40, at the west end
of the sccond section of the Boundary Line formed by the parallel
31° 47’ north latitude, and camped there until May 15, exploring
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carefully the hills and plains in the vieinity of the camp, but making
no extended trips.

May 15 to I8, I892.—Moved to Mosquito Springs, Chihuahua,
Mexico, near Monument No. 46, on May 15, remaining there until
May 18, Collections were made prineipally on the Mexican side of
the meridian ( 105°, 127, 297764, West) forming the third boundary
section.

May 13 to 19, 1892.—AXecompanied by Licut. Francis G. Irwin, jr.,
Second Cavaley, Mr. F. X, Holzner, and a seetion of the pack train,
rode to Big Hatchet Mountains, in Grant County, New Mexico, eamp-
ing on a shoulder of the main Hachita Peak. in the pifion-pine zone,
at the altitude of about 1800 meters (5905 feet), and proceeding
thence on foot to the summit (altitude 2505 meters or 8350 feet).
On May 19 [ again climbed to the summit and examined traps set on
the preceding day for mammals, after which we returned to Mosquito
Springs=. .\ supply of water was left in kegs for Mr. Holzner, who
remained until May 25,

May 20 to June jo 1892.—On May 300 in company with Lieutenants
Gaillard and Trwin, rode to White Water, Chiliahua, Mexico (near
Monument No. 61). and camped there for the night. proceeding on
the following day to the San Luis Springs (now known as Lang's
Ranch), where we camped and spent the first day of June in explor-
ing the west side of the San Luis Mountains.  On June 2, we retraced
our steps to White Water, returning to the main eamp at Dog Spring,
New Mexico, on June 3. Although made for the purpose of locating
future camps where wood, water, and grass were to be had. this was
a successful hunting trip. two Arizona deer (the first obtained),
seven antelope, two black timber wolves, two turkeys, and a variety
of small game and specimens having been killed and bronght in by
the three ofticers.

Joune §oto 1201592 —In camp at Dog Spring. From this camp
visits were made to the *Lower Corner™ Monument (No. 33). at the
castern extremity of the fourth ~ection of the boundary formed by
the parallel of 317 207 north Iatitude, and the Dog Mountains to the
northward, of which Emory Peak is the most prominent, were quite
thoroughly explored.  Many plants were found flowering at this sea-
son, and the type specimen of a new species of deer (Odocodeus
crookd) was killed by the writer,

Joune 12t 1701502, -On June 13 our eamp was removed to White
Water (near Monument No. 61) 0 which remained our base ecamp un-
til June 20, From here the Eastand West Playas valleys or plains
and the eastern slopes of the San Luts Mountaims, the highest erossed
by the Mexican Boundary Line, were explored. Our camps were well
supplied with game, which was very abundant. At Licutenant Tr-
win's camp. at San Francisco Water. antelope were =hot by troopers
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in camp firing by word of command as at target practice, and, to the
regret of all but the soldier who did the deed, a male two-vear-old
mule deer was shot after it had satisfied its thirst by drinking from
the cook’s water barrel in the shade of a tent fly in the main camp at
White Water.

June 18 to 22, 1892—On June 18, in company with Lieutenant
Irwin, T rode to a stream in San Francisco Canyon, south of the
Boundary on the east side of the San Luis Mountains; camping there
for the night, we ascended the mountain on the succeeding day and
returned to White Water, where we remained until June 22.

June 22 to 27, 1892—O0n June 22, moved to a stream of the San
Luis Mountains, in San Francisco Canyon, where we camped, ac-
companied by Mr. Holzner, until June 27, when we returned to White
Water. From this camp a careful examination, extending from base
to summit of the San Luis Mountains, was made. The presence at
the time of numerous Sonoran grizzly bears and of the “ Kid ” and
his band of renegade Apache Indians added danger to this and subse-
quent trips into this still wild region.

June 28 and 29, 189..—June 28 was chiefly occupied in packing
specimens.  On the following day the main camp was removed to
Lang's Ranch, at the western base of the San Luis Mountains, on the
edge of the Animas plain. This was our base camp until July 28,
and from here the western slopes of the San Luis Mountains were
repeatedly explored.

June 30 and 31, 1592 —Remained at Lang's Ranch.

July 1 to }, 1892.—On July 1, Lieuts. F. G. Irwin and J. R. Sey-
burn, with a small hunting party. accompanied me to springs at the
head of the right fork of Cajon Bonito Creek, in Chihuahua or close
to the Chihuahua-Sonora line, where we camped until July 4, and
then returned to the main ecamp at San Luis Springs (Lang’s Ranch).

July 5, 189.2.—Ascended. on the west side, to the summit of the San
Luis range. visiting the highest peaks on the Mexican side of the
Boundary.

July 6 to 8, 1892 —O0n July 6, with a small party, including Lieu-
tenants Gaillard and Irwin, rode from Lang’s Ranch to the San Ber-
nardino Springs: camped for one night in Guadalupe Canyon,
returning as far as the upper spring in Guadalupe Canyon on July 7,
and reaching Lang's Ranch on July 8.

July 9 to 13, 1892.—Camped at Lang's Ranch.

July 1) to 18, 1892 —Lieutenants Irwin and Seyvburn, and myself,
with a small party. rode to Cloverdale, across the Animas Valley, and
spent several days in exploring that wild region, returning to the
main camp July 18.

July 19 to 27, IN92.—In camp at Lang’s Ranch,
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July 28 to August 30, 1892 —Left Lang's Ranch July 28 for San
Bernardino Springs; camped for one night in Guadalupe Canyon,
arriving at San Bernardino July 29. This was our base camp until
September 11.

dugust 31 to September 10, 1892.—O0n August 31, rode to Cajon
Bonito Creck, near its junction with the San Bernardino River, in
Sonora, Mexico, camping there for the night and returning to San
Bernardino September 1, and remaining there until September 11.

September 11, 1892.—Rode to Piedras Nigras, on the Agua Prieta,
in Sulphur Spring Valley, where we camped for the night.

September 12 to October 10, 189.2.—On September 12, rode to Johns-
ton’s Ranch, near Monument No. 90 and nearly south of Bisbee, Ari-
zona, which is distant about 11.3 kilometers, or 7 miles. This re-
mained our base camp until October 10. From here visits were made
to La Morita and the San José Mountains, in Sonora, and to Bisbee
and the Mule Mountains in Arizona. The season was unusually dry
and flowering plants were scarce.

October 10 to November 1, 1892—Camp was moved from John-
ston’s ranch to the San Pedro River at Monument No. 98 on October
10. This was the base camp until November. The surrounding
country was explored, and trips were made to the summit of the
Huachuca Mountains (North Peak; altitude 2,771 meters or 9,091
feet) on October 21 and 26, 1892,

November 1, 1892, to June 5, 1893.—~Having been relieved from
duty with the Boundary Commission, and assigned to Fort Clark,
Kinney County, Texas, for station, I left the San Pedro River on
November 1 and arrived at Fort Clark on November 5, 1892, where
I remained on duty until June 6, 1893. Mr. Holzner continued
with the surveving party until Nogales was reached, December
10, 1892, when he was dropped from the rolls of the U. S. National
Muscum until June 1, 1893, when he was again employed at my
request. My successor, First Lieut. Harlan E. McVay, Medical De-
partment, U. S. Army, subsequently collected plants, which were
added to the collection, but the season was late and the number
consequently small.  The specimens of trees from the Patagonia
Mountains, however, filled a gap in the collection.

June 6 to July 3, 1893 —Having been ordered on temporary duty
to Fort Hancock, El Paso County, Texas, I left Fort Clark on June
6 and arrived at Fort Hancock on the following dayv, remaining
there until July 2. when I was relieved from duty at Fort Iancock
and started for Fort Clark, arriving July 3. While on temporary
duty at Fort Hancock some collections were made between there and
El Paso, Texas.

July 3 to 14, 1893.—Stationed at Fort Clark, Texas.
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on Rocks from the United States-Mexico Boundary.c More or less
progress has been made upon the other groups, and several pre-
liminary papers containing descriptions of species new to science and
based upon such material have been published.

The Biological Section, because in charge of the medical officer, was
vsually attached to the main or headquarters-camp, though every
possible latitude was allowed by the commissioners for the further-
ance of field work in zoology and botany.

The health of the party was excellent. With the exception of a
soldier who died on duty, sutfering from a chronie, though unsus-
pected disease, no lives were lost. A plucky recruit of the Second
Cavalry was shot while carrving the mail, by a desperate outlaw, but
he recovered quickly. Others of the party received gunshot wounds
resulting from the careless use of firearms, and others again, especially
members of the topographical party, were injured by falls while
climbing among the rocks and cliffs of an exceedingly rough and
broken country. When camped beside streams, a few members of
the party, including myself and Mr. Holzner, my assistant, contracted
malarial fevers. While at San Bernardino Spring (Monument No.
77), on the headwaters of the Yaqui, I was prostrated by wstivo-
autumnal malaria fever. Previous to this attack I had arranged
for a trip down the San Bernardino and Yaqui rivers into the
country of the Yaqui Indians of Sonora. but malarial sickness com-
pelled me to move to a dry camp for the purpose of recuperation,
after exhausting the natural products of this semiaquatic collecting
ground, in which glimpses of the novelties in the plant and animal
kingdoms to be expected in the lower portions of the Yaqui were
obtained. To this day the northern part of the Yaqui Basin remains
the principal terra incognita of Mexico, and is certain to yield many
new species of plants and animals when its exploration becomes
possible.  The native Yaquis, some of whom were in the employ of
the Mexican section of the survey, are a brave, semicivilized race.
Within a short period Mexico had succeeded in making a treaty with
them, but shortly after war again broke out, and it is to he expected
that all attempts to explore the Yaqui territory in the near future will
prove as futile and disastrous as in times past—ecertainly much more
difficult than I would have found it with my friendly native guiies.
I therefore Jook back with much regret to the lost opportunity of
which my own sickness and the necessity of caring for a severe
injury to the kneejoint of one of my companions deprived me.

It was fortunate that I had so little professional work on my hands,
not one of the party having left the survey on account of wounds or
sickness. for T was therefore left comparatively free to make observa-
tions and to colleet materials for the biological report during the first

aProc. U. S, Nat. Mus.,, XXI, 1899, pp. 773-788, with map, pl. LXXXV.
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two years of the survey, and during the last year was practically inde-
pendent, serving with the Monument-Building Party, which, as before
mentioned, was organized at the end of the first six months and con-
tinued its work of erecting monuments on sites previously marked, for
several months after the survey proper had been dissolved. During
this last year, which was spent along the two western azimuth lines
and the small Colorado River section of the Boundary Line which con-
nects them, my little party of 10 men made independent camps, and,
though obliged to keep in the general neighborhood of the monument-
builders, selected quiet camps in the most desirable situations and
was never hampered by the necessity of caring for the sick, as no
seripus cases of illness occurred during this period among the now
hardy and veteran engineers and explorers. In addition to the work
along the line, two important expeditions were made. The first of
these was a reconnoissance of the lower portions of the Gila and Colo-
rado rivers from Adonde Station, on the Southern Pacific Railroad, to
the mouth of the Gila River at the town of Yuma, Arizona, and thence
along the left (east) bank of the Colorado River to the Gulf of Cali-
fornia. When the Pacific Ocean was reached, the little camp of the
biological section was pitched at the mouth of the Tijuana River,
near the last Monument (No. 258) ; but the habit of moving on to the
westward had so grown upon its members during the three years of
their wanderings that arrangements were soon made with the Treas-
ury Department at Washington to carry them out to San Clemente
Island, the most outlying of the Santa Barbara group. on the revenue
cutter Wolcott, Capt. W. D. Roath commanding. These two expe-
ditions were more fraught with adventures and thrilling episodes
than any other part of the exploration, while they resulted in very
considerable gains to science. Of the trip to San Clemente, on which
Prof. T. S. Brandegee, an eminent botanist of California, and Mr.
A. W. Anthony. a well-known ornithologist, accompanying my party,
more will be said later.

PERSONS WHO PARTICIPATED IN THE FIELD WORK OF THE BIOLOGICAL SECTION.

The following-named persons were engaged, at different times, in
making biological collections in connection with the operations of the
International Boundary Commission:

1. Epcar A. MEARNS, captain and assistant surgeon, U, S, Army. From Jaunary
30, 1892, to September 12, 1804,

2. FRANK Xavier HoLzNER, assistant fleld naturalist, employed by the U. S,
National Museum from January 30 to December 10, 1892, and from June
1, 1893, to March 31, 1894, When, owing to lack of funds, the National
Museum discharged Mr. Iolzner at the Colorado River., March 31, 1894,
an arrangement was made with the American Museum of Natural
History. New York. through Dr. J. A. Allen, whereby Mr. Tolzner was
continued with the party to San Diego. Californii, where he is now
located and whence, from time to time, specimens of manuunals bave been
sent by him to form a part of the boundary collection.
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Mr. Holzner was usually with me, but occupied independent stations,
in 1892, on the Hachita Grande, San Luis (Turkey Canyon), and San
José mountains: and he continued with the main party from the San
Pedro River to Nogales (and collected 108 mammals and 117 birds during
November and December, 18)2), after I was removed by the War Depart-
ment in November, 1892, He worked alone in the Santa Cruz Valley
(and collected 13 mammals and 416 birds) and Huachueca Mountains
from June 1 to October 9, 1893, and at Camp Lowell (near Tucson),
Arizona, from November 6 to 16, 1893.

. FRANK WAGNER, bhospital steward, U. S. Army. Collected plants along
parallel 31° 47" from El Paso. Texas, to the lower corner of New Mexico
(Monuments Nos. 1 to 53), from August to November. 1892.

. HARLAN E. McVay. first lieutenant and assistant surgeon, U, S, Army. Made
a small collection of plants between the San I’edro River and Nogales in
November, 1892,

. TiMoTHY . WiLcox, major and surgeon. U. S8, Army. Forwarded plants for
the boundary collection from Fort ITuachuea, Arizona, during the summer
and autumn of 1893. These were additional to the extensive collection
sent by him personally. All were subsequently sent to Dr. N. L. Britton,
in New York, and were made the basis of a special paper on the flora of
the ITuachuca Mountains.e

. ERNEST C. MEerToN, acting hospital steward, U. S8 Army. Collected plants
between the San P’edro River and Dog Spring (Monuments Nos. 98 to 55)
from August 1 to September 23, 18933,

. LUupwiGé SCHOENEFELDT. hospital steward, U. S, Army. Collected plants
assiduously from Fort Yuma, California, to the DPacitic Ocean and San
Clemente Island from April 6 to September 9, 1894,

Davin Dv B. Gampagrnp, first lieutenant, Corps of Ingineers, U. & Army,
commissioner,  Frequently brought specimens of plants to the collectors
in the ficld during the progress of the survey.

Louts p1 ZEReGA MearXNs collected mammals, birds, mollusks, and plants
at Fort Clark, Kinney County, Texas, from November 15, 1897, to June
15, 1898,
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The soldiers who served with the biological section were: Frank
Wagner, John York, ITenry Kramer, Arthur M. Pino, Ernest C.
Merton, Starks W. Johnson, John J. Simon. Jesse Redman (teamster),
Charles Tlackborth, Ludwig Schoenefeldt, James Teagle (teawster),
and Privates Randolph, Edwards, and Ford, special escort from
Gardners Laguna to San Diego.

ACKNOWLEDGMENTS,

My grateful acknowledgments are due to each of the three commis-
stoners, to the army oflicers, the_assistant engineers in charge of the
work. and, in fact. nothing short of an enumeration of the entirve party
would specify the individuals to whom T am indebted for favors
and uniformly helpful and courteous treatment.  Probably nowhere

¢ An enumeration of the plants colleeted by Dr. Timothy E. Wilcox, U, S, A,
and others in southeastern Arizona during the years 1802-1804, by N. L. Brit-
ton and T. II. Kearney, jr., Trans. N. Y. Acad. Sci.o XTIV, 1895, pp. 2144,
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has a party of similar size performed an equally large amount of
work, in such a spirit of good fellowship. Our association with the
Mexican Commision was one of unbroken friendship, cemented by
continued companionship and hardships shared in common.

MONUMENTS AND BOUNDARY SECTIONS.

The Mexican Boundary Line consists of seven sections, two of
which are formed by portions of two rivers—the Rio Grande and
Colorado; two are straight oblique or azimuth lines; two are sections
of parallels or lines following the earth’s curve; and one is a meri-
dian or north and south line.

The longest section of the Boundary is that formed by the Rio
Grande, which rises in Colorado and flows 1,700 miles to the Gulf of
Mexico and forms 1,100 miles of the Boundary Line on its lower
course. This Rio Grande section was surveyved by a separate Com-
mission, consisting of Col. Anson Mills, U. S. Army, and another
commissioner appointed by the Mexican Government.

The boundary sections are shown in fig. 1.

6“"

——
e

F16. 1. —MAGRAM SHOWING SECTIONS OF MEXICAN BOUNDARY LINE (SECTION 1 18 OMITTED.)

1. The Rio Grande from its mouth to a point about 3 miles above
El Paso, Texas. Extent, 1,770.34 kilometers or 1,100 miles.

2. Parallel 31° 47 north latitude, from the middle of the Rio
Grande, at the last point, west to meridian 108° 127 30" west longi-
tude (Monuments Nos. 1 to 40).  Extent, 159.38 kilometers, or 99.03
miles.

3. Meridian 108° 12" 30" west longitude, from the last point, south
to the parallel 31° 20 (Monuments Nos. 40 to 53). Extent, 49.83
kilometers. or 30.96 miles.

4. Parallel 31° 207, from the last point, to meridian 111° 47 343”7
(Monuments Nos. 53 to 127).  Extent, 272.94 kilometers, or 169.59
miles.

5. Sonora azimuth line, from the last point to the Colorado River.
latitude 32° 297, longitude 1147 467 1877 (Monuments Nos. 127 to
205.) Extent, 377.13 kilometers, or 234.33 miles,

aThe Boundary Commission with which T was connected as medical oflicer
and naturalist had nothing to do with the survey of this first section, but con-
ducted that of the six remaining sections from the Rio Grande to the Pacific
Ocean.
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6. Colorado River, from the last point north to Monument No. 206,
10 kilometers or 6 miles from the town of Yuma, Arizona, latitude 32°
44’. longitude 114° 37’ 23”’.4. (Monuments Nos. 205 to 206.) Extent,
40.41 kilometers, or 25.11 miles.

7. California azimuth line, from the middle of the Colorado River,
at the last point southwest to the Pacific Ocean, latitude 32° 32/,
longitude 117° 7/ 32’7.589. (Monuments Nos. 206 to 258.) Extent,
226.89 kilometers, or 140.98 miles.

Of the boundary monuments erected by the engineers of the old
Mexican Boundary Survey, 43 were identified and repaired or re-
placed, and 215 new points were established and marked with iron
monuments by the Commission under which I served, which gives a
total of 258 monuments now marking the line from the Rio Grande to
the Pacific. These are consecutively numbered from east to west, No.
1 standing on the right (west) bank of the Rio Grande, and No. 258
on the shore of the Pacific Ocean. As the distance is about 1,127
kilometers, or 700 miles (including the short section formed by the
Colorado River between Monuments Nos. 205 and 206), the average
distance apart is 4,380 meters, or 2.72 miles, and in no case has the
limit of 8,000 meters been exceeded. Kach monument bears its num-
ber and inscription.

In order to facilitate comparison of the records of localities with
reference to boundary monuments of the two surveys, the following
concordance was prepared, at my request, by Lieut. David Du B.
Gaillard, Corps of Engineers, U. S. Army:

Concordance of old and new numbers of monuments.

New | Old | New Old || New old | New ' oO1d
number.’number. number. number.; number. number. number. number.
1 1 67 151 120 | Xvin 191 v
2 e | 0w w | | xvio T
3 3 ml 1w h 13| XVI 1 11
15 4 | 18 141 Xv 205 1
21 5 &2 19 1 146 XIv EI VI
2 8 o 20 1w X111 .20 v
3 7 106 2w X1I 21 v
0 8 108 2 10 X1 %2 1
4 9 < i 2 H 102 x ! ws . n
53 0| 1 20 ww IX | oo 1
a2 1 i 18 | 2 P VI
64 12 <* 122 26 }] " v
6 13 ‘ 127 2" 1k vl
68 4 } 128 | XIX 184 v
ITINERARY.

The following is a record of the writer’s location each day, from
January 30, 1892, to September 12, 1894 :

January 30 to 31, 1892.—We crossed the line between Indian Ter-
ritory and Texas on January 30, traveling thence to Fort Worth,
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Texas, where the greater part of the following day was spent by
Mr. Holzner and myself in examining the country and collecting
mollusks and birds on the South Fork of Trinity River.

The forests of Indian Territory and the adjacent portion of Texas
through which we passed in going to Fort Worth are largely of oak,
with many elms along the streams; and, in fact, the arborescent
vegetation is quite varied, though Juniperus virginiana was the
only conifer noticed. Sycamores and cottonwoods were locally
abundant; and the common mistletoe (Phoradendron flavescens Nut-
tall) was frequently noted, from the Red River crossing southward,

“especially upon the elm. The first prickly-pears (Opuntia) were seen

at Fort Worth. As our train proceeded from Fort Worth toward
El Paso, Texas, red junipers and other timber similar to that in
Indian Territory and northern Texas, were seen for several hours;
then a more desert-like region was reached near the Brazos River.
Yuccas and arborescent opuntias, creosote bushes (Covillea), and
other western desert plants appeared and increased in numbers.

February 1 to March 1}, 1892.—~We arrived at El Paso, Texas, on
February 1, and there remained until March 14. During this time I
was quartered in the city. Daily trips were made to the surrounding
country, and mammal trapping and bird collecting were systemat-
ically carried on. Excursions were made to Juarez, on the Mexican
side of the Rio Grande, to the Franklin Mountains, and down to the
cultivated lands about Ysleta on the Texas side of the river. After
February 17, on which date Mr. Holzner moved to the first camp
of the surveying party, on the east bank of the Rio Grande opposite
to the initial monument of the survey, I made daily visits to that
camp.

March 1} to 15, 1892.—DBroke camp on the east side of the Rio
Grande and crossed on the bridge from El Paso to Juarez, then pass-
ing up the west shore of the Rio Grande and makmg camp opposite
old Fort Bliss, Texas.

March 15 to 20, 1892.—On the way to Monument No. 15, across a
plateau about 1,250 meters (4,101 feet) above sea level, and about
100 meters (328 feet) higher than the Rio Grande at the initial
monument. This plateau is described as a desert; but, though dry,
it is productive. The eastern half is covered with .sandhills, built
up by the low mesquite, sagebrush, and yucca. Near the middle of
this tract, which measures about 80 kilometers, or 50 miles on the
boundary, were seen two juniper trees (JJuniperus monosperma) from
which we took specimens.

Paroscla scoparia (Gray) Heller is a very characteristic shrub of
this desert. The western half is covered with a black grama grass
(Bouteloua eriopoda Torrey). ere and there large patches of the
gregarious creosote bush (Covrillea tridentata) were seen and smaller
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ones of Kaberlinia, Ephedra, and “ ocotillo; ”* and Perezia, with its
papery spinulose-dentate leaves grew abundantly in the shelter of
shrubs, associated with a curious gourd, Ibervilica lindheimeri (Cog-
niaux) Greene. Cacti were not numerous, though several kinds were
found sparsely, and prickly-pears were common in a few places. The
gold fern was abundant on rocky buttes in the vicinity of Monument
No. 15.

About 47 kilometers (29 miles) west of the Rio Grande the first
hill of considerable size was reached. Forty-eight kilometers (30
miles) from the initial monument is a depressed, oblongated basin,
in which are several lava buttes, where we gathered specimens of vol-
canic scoria (basaltic lava) varying in color from red to black and
gray. This spot was indescribably rough, dismal, and forbidding.
Near Monument No. 11 we reached a number of volcanie buttes and
low hills called Sierra Seca, the country being everywhere strewn
with scoriaceous basalt and other effusive rock. We continued
through a similar country to Monument No. 15, about 80 kilometers
(50 miles) west of the Rio Grande, in the midst of the Seca and
Aguila mountains.

March 20 to April 7, 1892.—In camp near Monument No. 15, dis-
tant 80 kilometers, or 49.6 miles, from the Rio Grande.

April 7 to 15, 1892.—Moved to Monument No. 21, near Columbus,
New Mexico, on April 7, remaining there until April 15. During
this time daily visits were made, either by Mr. Holzner or myself, to
Lake Palomas, in the Mimbres Vallev, 5 miles southwest of our camp,
in Chihuahua, Mexico. Our camp was a short distance south of the
Boundary Line.

Between Monuments Nos. 15 and 24 there are no ledges of rock.
The low hills and cliffs southwest of Monument No. 23 (about 9.7 kilo-
meters or 6 miles west of Lake Palomas) are of dark-brown augite-
andesite, a kind of effusive rock which was abundant as “ float ™ in
this neighborhood. but was not again found until we reached the
shores of the Pacific Ocean and San Clemente Island. In the higher
hills of this locality much of the rock is rhyolite.  In the broad plain
between Monuments Nos. 26 and 31 are outeroppings of rhyolite of a
light-gray porphyritic variety.

April 15 to 22, 1892.—0On April 15 moved from near Monument
No. 21 to near Carrizalillo Springs and Monument No. 33, camping
on the New Mexican side of the Boundary until April 22, Collections
were made principally in the Carrizalillo Mountains., At that time
many of the earliest plants were beginning to flower.

April 22 to May 15, 1892.—Moved April 22 from near Monument
No. 33 to the * Upper Corner ™ or Monument No. 40, at the west end
of the second section of the Boundary Line formed by the parallel
31° 47’ north latitude, and camped there until May 15, exploring
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carefully the hills and plains in the vicinity of the camp, but making
no extended trips.

May 15 to 18, 1892.—Moved to Mosquito Springs, Chihuahua,
Mexico, near Monument No. 46, on May 15, remaining there until
May 18. Collections were made principally on the Mexican side of
the meridian ( 108°, 127, 29°7.64, West) forming the third boundary
section,

May 18 to 19, 1892.—Accompanied by Lieut. Francis G. Irwin, jr.,
Second Cavalry, Mr. F. X. Holzner, and a section of the pack train,
rode to Big Hatchet Mountains, in Grant County, New Mexico, camp-
ing on a shoulder of the main Hachita Peak, in the pifon-pine zone,
at the altitude of about 1800 meters (5.905 feet), and proceeding
thence on foot to the summit (altitude 2545 meters or 8,350 feet).
On May 19 T again climbed to the summit and examined traps set on
the preceding day for mammals, after which we returned to Mosquito
Springs. A supply of water was left in kegs for Mr. Holzner, who
remained until May 25.

May 20 to June 4, 1892—On May 30, in company with Lieutenants
Gaillard and Trwin, rode to White Water, Chihuahua, Mexico (near
Monument No. 61), and camped there for the night, proceeding on
the following day to the San Luis Springs (now known as Lang's
Ranch), where we camped and spent the first day of June in explor-
ing the west side of the San Luis Mountains.  On June 2, we retraced
our steps to White Water, returning to the main camp at Dog Spring,
New Mexico, on June 3. Although made for the purpose of locating
future camps where wood, water, and grass were to be had, this was
a successful hunting trip. two Arizona deer (the first obtained),
seven antelope, two black timber wolves, two turkeys, and a variety
of small game and specimens having been killed and brought in by
the three officers.

June § to 12, 1892.—In camp at Dog Spring.  From this camp
visits were made to the “Lower Corner™ Monument (No. 53). at the
eastern extremity of the fourth section of the boundary formed by
the parallel of 31° 20’ north latitude, and the Dog Mountains to the
northward, of which Emory Peak is the most prominent, were quite
thoronghly explored. Many plants were found flowering at this sea-
son, and the tyvpe specimen of a new species of deer (Odocoilens
crooki) was killed by the writer.

June 13 to 17, 189..—On June 13 our camp was removed to White
Water (near Monument No. 61), which remained our base camp un-
til June 29, From here the East and West Playas valleys or plains
and the eastern slopes of the San Luis Mountains, the highest crossed
by the Mexican Boundary Line, were explored.  Our camps were well
supplied with ganie, which was very abundant. At Licutenant Ir-
win's camp, at San Francisco Water, antelope were shot by troopers
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in camp firing by word of command as at target practice, and, to the
regret of all but the soldier who did the deed, a male two-vear-old
mule deer was shot after it had satisfied its thirst by drinking from
the cook’s water barrel in the shade of a tent fly in the main camp at
White Water.

June 18 to 22, 1892.—On June 18, in company with Lieutenant
Irwin, I rode to a stream in San Francisco Canyon, south of the
Boundary on the east side of the San Luis Mountains; camping there
for the night, we ascended the mountain on the succeeding day and
returned to White Water, where we remained until June 22.

June 22 to 27, 1892.—On June 22, moved to a stream of the San
Luis Mountains, in San Francisco Canyon, where we camped, ac-
companied by Mr. Holzner, until June 27, when we returned to White
Water. From this camp a careful examination, extending from base
to summit of the San Luis Mountains, was made. The presence at
the time of numerous Sonoran grizzly bears and of the “ Kid ” and
his band of renegade Apache Indians added danger to this and subse-
quent trips into this still wild region.

June 28 and 29, 1892—June 28 was chiefly occupied in packing
specimens. On the following day the main camp was removed to
Lang’s Ranch, at the western base of the San Luis Mountains, on the
edge of the Animas plain. This was our base camp until July 28,
and from here the western slopes of the San Luis Mountains were
repeatedly explored.

June 30 and 31, 1892.—Remained at Lang’s Ranch.

July 1 to 4}, 1892.—On July 1, Lieuts. F. G. Irwin and J. R. Sey-
burn, with a small hunting party, accompanied me to springs at the
head of the right fork of Cajon Bonito Creek, in Chihuahua or close
to the Chihuahua-Sonora line, where we camped until July 4, and
then returned to the main camp at San Luis Springs (Lang’s Ranch).

July 5, 1892.—Ascended, on the west side, to the summit of the San
Luis range, visiting the highest peaks on the Mexican side of the
Boundary.

July 6 to 8, 1892.—On July 6, with a small party, including Lieu-
tenants Gaillard and Irwin, rode from Lang's Ranch to the San Ber-
nardino Springs; camped for one night in Guadalupe Canyon,
returning as far as the upper spring in Guadalupe Canyon on July 7,
and reaching Lang’s Ranch on July 8.

July 9 to 13,1892 —Camped at Lang's Ranch.

July 14 to 18, 1892.—Lieutenants Irwin and Seyburn, and myself,
with a small party, rode to Cloverdale, across the Animas Valley, and
spent several days in exploring that wild region, returning to the
main camp July 18.

July 19 to 27, 1892.—In camp at Lang’s Ranch.
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July 28 to August 30, 1892.—Left Lang’s Ranch July 28 for San
Bernardino Springs; camped for one night in Guadalupe Canyon,
arriving at San Bernardino July 29. This was our base camp until
September 11.

August 31 to September 10, 1892.—On August 31, rode to Cajon
Bonito Creek, near its junction with the San Bernardino River, in
Sonora, Mexico, camping there for the night and returning to San
Bernardino September 1, and remaining there until September 11.

September 11, 1892.—Rode to Piedras Nigras, on the Agua Prieta,
in Sulphur Spring Valley, where we camped for the night.

September 12 to October 10, 1892.—On September 12, rode to Johns-
ton’s Ranch, near Monument No. 90 and nearly south of Bisbee, Ari-
zona, which is distant about 11.3 kilometers, or 7 miles. This re-
mained our base camp until October 10. From here visits were made
to La Morita and the San José Mountains, in Sonora, and to Bisbee
and the Mule Mountains in Arizona. The season was unusually dry
and flowering plants were scarce.

October 10 to Norember 1, 1892—Camp was moved from John-
ston's ranch to the San Pedro River at Monument No. 98 on October
10. This was the base camp until November. The surrounding
country was explored, and trips were made to the summit of the
Huachuca Mountains (North Peak; altitude 2,771 meters or 9,091
feet) on October 21 and 26, 1892.

November 1, 1892, to June 6, 1893.—Having been relieved from
duty with the Boundary Commission, and assigned to Fort Clark,
Kinney County, Texas, for station, I left the San Pedro River on
November 1 and arrived at Fort Clark on November 5, 1892, where
I remained on duty until June 6, 1893. Mr. Holzner continued
with the surveying party until Nogales was reached, December
10, 1892, when he was dropped from the rolls of the U. S. National
Museum until June 1, 1893, when he was again emploved at my
request. My successor, First Lieut. Harlan E. McVay, Medical De-
partment, U. S. Army, subsequently collected plants, which were
added to the collection, but the season was late and the number
consequently small. The specimens of trees from the Patagonia
Mountains, however, filled a gap in the collection.

June 6 to July 3, 1893.—Having been ordered on temporary duty
to Fort Hancock, IE1 Paso County, Texas, I left Fort Clark on June
6 and arrived at Fort Hancock on the following day, remaining
there until July 2, when I was relieved from duty at Fort ITancock
and started for Fort Clark, arriving July 3. While on temporary
duty at Fort Hancock some collections were made between there and
El Paso, Texas.

July 3 to 1}, 1893 —Stationed at Fort Clark, Texas.
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July 15 to 17, 1893—Having been reassigned to duty with the
International Boundary Comumission, I left Fort Clark, Texas, on
July 15 and arrived at Fort Huachuca, Arizona, on July 17, 1893.

July 17 to 27, 1895 —This time was spent at IFort Huachuca, Ari-
zona, organizing for service with the Monument-Building Party, then
engaged in erecting boundary monuments from the corner 8 miles
west of Nogales (Monument No. 127) to the eastward along the
fourth section of the Boundary on parallel 31° 20" north latitude,
ending at Monument No. 53. T joimned the party at Monument No.
98 on July 27, 1893, after establishing Mr. Holzner in camp on the
Huachuea Mountains, where he remained, frequently changing his
location, until October ¥, 1893, when I rejoined him at Fort Hua-
chuca. From June 1 to July 23, 1893, Mr. Holzner had been sta-
tioned at Nogales at Monument No. 118, on the Santa Cruz River,
and in the neighboring Patagonia Mountains.

July 28 to 50, 1589.3.— .\t the San Pedro River.

July 31, 1893 —Rode and climbed to the highest summit of the
Huachuca Mountains (altitude 2,887 meters or 9472 feet), returning
to camp on the San Pedro River during the following night.

dugust 1 to 3, 1893.—Nugust 1 was spent in preparing the speci-
mens obtained on the ITuachuea Mountains.  On August 2 camp was
moved to Johnston’s steam pump, near Monument No. 93, where I
remained until the +th.

dugust 4, 1893 —Rode to the San Jos¢ Mountains, in Sonora,
Mexico. Accompanied by Licut. George TI. MeMaster, climbed to
the summit of San Jos¢ Peak, altitude 2,541 meters, or 8.337 feet, and
returned to Johnston’s steam pump the same night.

dugust 5 to 12, 1893.—Rode, on Nugust 5. to a canyon on the north
side of the San Jox¢ Mountains, and camped there with one soldier
until the 12th, making daily visits to the summit of the highest peak.
On August 12, rode to the camp of the Monument-Building Party at
Dutch Charley’s ranch, near Monument No. 88,

August 1.2 to 1}, 189 —Remained in camp near Monument No. 88
until August 14, when I rode to Niggerhead Mountain, Monunent No.
§2, and made camp.

dungust 15 to 17, 1893 —Remained at Monument No. 82 until
August 17, when camp was moved east to San Bernardino Springs,
Monument No. 77.

August 18 to 23, 1893 —Camped at the San Bernardino Springs
until Aungust 23, and explored the San Bernardino Valley for a con-
siderable distance to the southward.

August 2 to 20, 1893 —Moved camp August 24 to ITall’s Ranch in
Guadalupe Canyon, at Monument No. 73, and remained until the
209th. The hilly country between Guadalupe Canyon and the San
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Bernardino Valley was explored, and numerous visits were made to
Cajon Bonito Creek to the southward.

August 30, 1893.—Rode throngh Guadalupe Canyon to the Animas
Valley, and camped there for the night.

August 31, 189.3.—Moved to Lang’s Ranch and pitched camp, climb-
ing thence to near the summit of the San Luis Mountains, returning
to camp the same night.

September 1 to 9, 1893 —Camped at Lang’s Ranch.  Several excur-
sions were made to the San Luis Mountains, the west side of which
was explored from base to summit; and on September 8 and 9 a trip
was made to Cajon Bonito Creek, both forks of which were explored.

September 10, 1893.—Moved camp from Lang's Ranch to White
Water, Chihuahua, near Monument No. 61. N

September 11,1893 —Rode to San Francisco Canyon, about 16 kilo-
nieters (10 miles) south of the Boundary, and climbed, on the east
side, to the summit of the San Luis Mountains, returning to camp at
White Water during the following night.

September 12 to 15, 1 ")}—Cdmped at White Water, whence the
eastern base of the San Luis Mountains and the Playas Vallevs were
explored until September 15, when camp was moved to Dog Spring,
Grant County, New Mexico, near Monumnent No. 55.

September 16 to 2.2, 1893.—Camped at Dog Spring, from which
point Emory Peak and other portions of the Dog Mountains were
carefully explored; and trapping for mammals was carried on in the
immediate vicinity of the camp.

September 23, 1893.—Ilaving remained with the Monument-Build-
ing Party until their work on parallel 31° 21”7 was about finished, I
obtained authority to return over the Boundary Line as far west as
Nogales, in order to examine the country to the westward of the San
Pedro River, which T had never seen, and then to proceed up the Santa
Cruz River to the headquarters of the International Boundary Com-
mission, then located in Tueson, Arizona. Accordingly I started to
retrace my steps on September 23, when 1 moved camp to a temporary
stream in a canyon at the eastern base of the San Luix Mountains and
encamped for the night.

September 24 to October 2, 189.3—The water having ceased to flow
during the night, the wagons were sent around by way of San Luis
Pass to Lang’s Ranch on September 24, while T crossed the San Luis
Range over Irwins Pass, near Monument No. 65, Lang’s Ranch or
San Lms Springs remained our base camp until October 2. During
this «tay the western slopes of the San Luis Mountains were once
more examined from hase to summit. and the adjacent plain of the
Animas was explored.  On September 27, accompanied by TTospital
Steward Ernest C. Merton, I rode to the forks of Cajon Bonito Creck
and camped there for the night, returning to Lang’s Ranch September

.
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28, after exploring a greater extent of the upper portion of the Cajon
Bonito Valley than had hitherto beendone. At this period thedreaded
Apache Kid’s band of Indians was present in the neighborhood. On
September 24 my men obtained the skull of a puma which had just
been skinned by these Indians, the puma’s body being still warm
when the soldiers found it. Steward Merton came upon the Indian
camp in a canyon of Cajon Bonito Creek on the night of September
27, but fortunately avoided observation and succeeded in reaching
my camp during the night, although a severe storm was in progress
and the streams swollen. At daybreak we left this stream which
had proved treacherous on several occasions. 1In 1892, Colonel Barlow
and two men, besides myself, had been caught in this canyon when a
cloud-burst filled its banks with rushing torrents which bore along
huge trees uprooted from the mountain, and which washed away the
earth and trees from the springs forming the head of the right fork
of Cajon Bonito Creek, utterly devastating and changing the aspect
of the locality which had been one of the most attractive on the
Boundary. Months later a similar torrent threatened to engulf a
hunting party, including Lieutenant Gaillard and myself, camping
in the broad canyon of Cajon Bonito Creek, near its junction with
the San Bernardino River. Fortunately the animals and packers
were encamped on the bluff out of reach of the water: but the rest of
the party only saved themselves and their belongings by hastily sus-
pending their guns, bedding, saddles, etc., to the limbs of a huge
sycamore tree into which they climbed and remained until the flood
had passed. The volume of water was surprisingly great as no rain
had fallen near us, though mutterings of thunder were heard during
the afternoon at the distant source of the stream in the San Luis
Mountains. The water reached us near midnight, when we were
awakened by the noise and warned by sight of a descending column
of water, white in the moonlight. stretching across the vallev. We
were sleeping upon a hummock which was not inundated by the first
wave, but was soon covered by the rapidly rising water until only the
sycamore stood above the flood, appearing to our packers on the
bluff much “like a Christmas tree.”

October 2 to 4, 1893.—Moved camp to ITall’s Ranch, in Guadalupe
Canyon, and remained until October 4.

October 4, 1893 —Sending the wagons by a more direct route, T
left the Boundary near Hall’s Ranch and. accompanied for a part of
the distance by Licut. George H. McMaster, followed out the course
of Guadalupe Canyon to its junction with the San Bernardino River,
which latter was then ascended to a camp on the Boundary at San
Bernardino Springs and Monument No. 77.

October & and 6 were spent at the San Bernardino Springs.
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October 7, 1893.—Proceeded to Dutch Charley’s Ranch, Monument
No. 88, and camped there until the next day.

October 8 to 10, 1893.—October 8 we skirted the southern end of the
Mule Mountains, entering the deep cleft of these mountains in which
the thriving “ Copper Queen ” mine is located, and camped at Bisbee,
Arizona, until the morning of October 10, when we proceeded to Fort
Huachuca, near the northeastern extremity of the Huachuca Moun-
tains. Here Mr. Holzner joined our party on October 9.

October 10 to 16, 1893.—At Fort Huachuca, spending most of the
time in packing specimens for shipment.

October 16, 1893.—Moved camp to Frond’s Ranch, in Millers Can-
yon, about 12 miles south of Fort Huachuca.

October 17, 1893.—Ascended North Peak, the second in point of
height in the Huachuca Range, returning to camp the same night.
Mr. D. R. Payne, photographer of the Commission, who accompanied
Iny party from Lang’s Ranch to Nogales for the purpose, made numer-
ous photographs of the trees of the Huachuca Mountains as well as
other portions of our route.

October 18, 1893.—Moved to the Cienega Ranch, on Babocomeri
Creek, and camped for the night.

October 19, 1893.—Proceeded to the Santa Cruz River, near La
Noria, camping for one night at Monument No. 111.

October 20 to 23, 1893.—Followed the Santa Cruz River southward
to the old Spanish town of Santa Cruz, in Sonora, and camped there
until the morning of October 23, when we continued our course down
the river, which at length curved again toward the north and brought
us nearly up to the Boundary Line on the west side of the Patagonia
Mountains, where we camped for the night on the west bank of the
stream.

October 24 to 28, 1893.—O0n October 24, we continued westward to
Nogales, and camped with the Mexican section of the Survey in the .
Spanish half of the town until October 28. During that time excur-
sions were made into the Pajaritos Mountains. On October 28, we
again foowed the valley of the Santa Cruz River northward to the
ruined mission of Tumacacori, where we made camp.

October 29, 1893.—We took up our course and reached a point on
the Santa Cruz about 40 kilometers (25 miles) below Tucson, Ari-
zona, where we arrived October 30.

October 30 to November 30, 1893—Remained in camp at Tucson,
Arizona, whence the neighboring country was explored and several
visits made to the abandoned army post of Camp Lowell, on Rillitto
Creek, where Mr. Holzner was stationed from November 6 to 16, 1893.

November 30 to December 7, 1893.—November 30, in company with
Lieut. Col. .J. W. Barlow, left Tucson, on the way for the Boundary
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Line, and traveled to near Arivaca, where camp was made for the
night. We reached the camp of the Monument-Builders at Warsaw
Mills December 1, and camped there until December 7, exploring
the Pajaritos Mountains. Trips were made from this camp to Bear
Valley and Oro Blanco Picacho.

December 7 to 10, 1893.—0On December 7 rode to Arivaca and
thence to a ranch in the Tres Bellotas Canyon of the Pajaritos
Mountains, where we remained until the next day, when we returned
to Arivaca, camping for the night on Arivaca Creek, a few miles
beyond the town. Proceeded, December 9, to La Osa, near Monu-
ment No. 140, and made camp. This was our base of operations
until December 28.

December 11 to 28, 1893.—December 11 drove to Tucson, Arizona,
accompanying Colonel Barlow, who had fractured his forearm. The
return trip occupied two days. The intervening night was spent at
La Ventana Ranch. From December 14 to 28 we remained at La Osa
making collections.

December 28, 1893, to January 8, 1894—O0On the morning of De-
cember 28 we broke camp at La Osa and moved west to La Ventana,
where we camped, pursuing our journey on the following day to
Pozo de Luis, a few miles south of the Boundary, in Sonora, Mexico,
near Monument No. 152. Collecting was carried on at Pozo de
Luis until the 8th of January.

January 8 to 25, 1894.—On January 8 we again took up our course
westward, camping for one night at the Papago Indian village at
the point of the Nariz Mountains, near Monument No. 159. On the
following day, after exploring the Nariz Mountains, the journey
was resumed, and, passing by the Santa Rosa Mountains (Monu-
ments Nos. 162 and 163), we arrived at the Mexican town of Sonoyta,
in Sonora, a few miles south of Monument No. 168, on the night of
January 9. From January 9 to 25 we gathered large collections at
Sonoyta and made several excursions to the Mexican town of Santo
Domingo, on the Sonoyta River, nearly south of Monument No. 171.

January 25 to February 8, 1895—We left the camp on the Sonoyta
River January 25 and moved to Quitobaquita, at Monument No. 172,
camping just north of the Boundary until February 8.

February 8 to 14, 1894.—Leaving Quitobaquita on the morning of
February 8, we followed the Sonoyta River westward to Agua Dulce,
where we left the river and proceeded westward to La Représo,
(Monument No. 179) where we camped for the night. Making an
early start on the morning of the 9th, T rode from La Représo to
Tule Wells, about 48 kilometers (30 miles). The first 6 kilometers
(4 miles), to Monument No. 180, was across a plain covered with
the creosote bush. At Monument No. 180 is a bare flat 3 kilometers
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in width, bordered with mesquite, palo verde, and acacia trees. The
mountains and hills throughout the region are covered with a thin
flow of lava, which reaches a little way out on the plain. The tops
of the hills are red lava, the foothills black or dark gray scoria. A
long range—the Sierra Pinta—extends from near the Boundary as
far as the eye can reach to the northwest. This presents a curious
appearance, from its eastern half being covered with black “ mal
pais,” or volcanic scoria, which abruptly ends in a sharply defined
but irregular line, corresponding to the tortuous course of a vertical
ridge. The western half of this range of mountains is of granite
and very light in color, the eastern half being almost black. At
Monument No. 181 the line crosses a scoria-bestrewn divide on which
Cereus giganteus graws; and then another broad sandy plain, cov-
ered with fine yellowish grass and the creosote bush, is crossed. This
is the most dismal part of the dreaded Tule Desert. On the western
edge of this plain, which rises toward the Tule Mountains, giant
cacti, a species of Cylindropuntia called “ tasajo” by the Mexicans,
and an agave are found on the rocky sides of the mountains—the first
agaves seen since we left Pozo de Luis, at which point Dasylirion also
disappeared. The road here entered a narrow defile among the Tule
Mountains, which are mostly granite, with large veins of white
quartz, dipping to the east. These mountains, which at a distance
appear to be a solid range, are found to be a collection of isolated
peaks and sharp ridges cut down between to the general base level,
so that it is possible to ride among them without crossing high
divides. After riding 8 kilometers (5 miles) through the separated
Mountain masses, Tule Wells was reached. The teams had advanced
to near the western edge of the Tule Desert, where it became neces-
sary . + .em to halt for the night. Having a good horse, I rode
ahead .0 ae Tule Wells for the purpose of watering the horse, and
camped there until the next day, when the teams arrived, much
jaded by the long pull across the deep sand of the Tule Desert. We
remained at Tule Wells until February 14, exploring the Tule Moun-
tains and surrounding country. T made visits, on February 10, 12,
and 14, to a nameless range of mountains northwest of Tule Wells,
which T have called the Granite Mountains.

Feliruary 15 to 23, 1894 —Camp was moved from Tule Wells to
Tinajas Altas February 14, on which day I crossed the Granite
Mountains on horseback and rode across the Lechuguilla Desert,
the Lechuguilla Mountains, and across the eastern portion of the
Yuma Desert as far as Monument No. 198, returning the same night
to where the camp had been located at Tinajas Altas, at the east base
of the Gila Mountains. 8 kilometers (5 miles) north of the Boundary,
in Yuma County, Arizona. From February 14 to 23 we were camped
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at Tinajas Altas, and made a careful exploration of the Gila Moun-
tains, this portion of which is known as the Sierra de las Tinajas
Altas, and of the Lechuguilla Desert east of them.

February 23 to March 1, 1894—Owing to the looseness of the sand
and the great number of burrows of the desert kangaroo rat (Dipo-
domys desert!), which made hauling difficult for the teams upon the
Yuma Desert, it was considered best to take another route to Yuma.
Accordingly, we moved north to the Gila River and camped at
Adonde Siding, on the Southern Pacific Railroad, where we remained
until March 1.

March 1 to 13, 1894—0n March 1, we broke camp at Adonde and
moved down the Gila River to Gila City, a station on the Southern
Pacific Railroad, at the north extremity of the Gila Mountains. We
stayed at (iila City until March 5, when we followed the Gila River
to its confluence with the Colorado River, and pitched camp at the
town of Yuma, Arizona, on the south bank of the Gila, remaining
there until March 13.

March 13 to 15, 1894—On March 13, my camp was moved from
Yuma to the Boundary at Monument No. 204, in the Colorado River
bottom, at the western edge of the Yuma Desert. This was the base
camp until March 31.

Mazch 15 to 16, 1894—O0n March 15 I moved out eastward upon
the Yuma Desert as far as Monument No. 200, where I spent the
night, and returned to Monument No. 204 the next day. Mammals
were trapped and the desert explored east to Monument No. 198.

March 17 to 22, 1894.—In camp at Monument No. 204, collecting
on the edge of the Yuma Desert and in the Colorado River bottom.

March 23 to 30, 1894 —Having arranged to explore the lower por-
tion of the Colorado River, I set out on March 23, accompanied by
two soldiers, with an army wagon hauled by eight mules, and trav-
eled 48 kilometers (30 miles) to a well, where we camped for the
night. On the morning of March 24 we arrived at the Mexican
settlement of Colonia Diaz, where a Cocopah’Indian helper and guide
was proeured, after which we proceeded to a point opposite to the
mouth of Iardy River and made our camp. From the camp at
Hardy River we explored the Colorado to its mouth, and did not
begin the return journey until March 29, when we reached La Carpa,
arriving at Monument No. 204 on the night of March 30.

March 31 to April 6, 1895—O0n March 31, we moved camp up the
Colorado to Yuma, Arizona, and crossed the Colorado River and
went into camp at old Fort Yuma, California, on April 1. From
April 1,to 6 we were engaged in packing and shipping the collections
and in gathering specimens in the vicinity of the camp.

Aprd 7 to 18, 1895—0n April 7, we began the journev across the
Colorado Desert, advancing to Cooks Wells, where we spent the
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night. Finding the supply of water almost exhausted, we proceeded
to Seven Wells, Salton River, Lower California, which we reached
April 8, making our camp there until April 18. While at Seven
Wells the Salton River was explored for a distance of 24 kilometers
(15 miles) to the westward.

April 18 to 27, 1894~—On the morning of April 18 camp was re-
moved to a beautiful mesquite bower on the bank of Gardners
Laguna, where we remained until the 27th, making collections on the
lagoon and along the Salton River. This station was about 10 kilo-
meters (6 miles) south of Monument No. 216.

April 27 to May 3, 1894.—We moved from Gardners to Laguna del
" Alamo, on Salton River, near Monument No. 217, April 27, and the
next day marched along the Boundary Line over a stretch of desert
land lying partly below sea level, to Unlucky Lake, a large, shallow
lagoon of New River, which, like the Salton River, is formed by an
overflowing and backing up of the waters of the Colorado River.
We remained at Unlucky Lake from April 28 to May 3.

May 3 to 6, 189}.—May 3 the march was resumed, and the course
of New River was followed to Laguna Station, where we stayed until
May 6. A trip from Laguna Station to Mesquite Lake, between
Salton and New rivers, was made and the experience proved a trving
one. Mesquite Lake was dry and Laguna nearly so.

May G to 16, 189}—Leaving the New River at Laguna Station,
where it turns and flows north, on the evening of May 6, we made the
march across this desert during the night, stopping for a few hours’
rest at Coyote Wells, soon after dawn resuming the journey to the
eastern base of the Coast Range Mountains, where we camped at the
first water found, in a narrow canyon on the road to San Diego by
way of Mountain Spring. Here we obtained good drinking water for
the first time in a month. The heat was so intense that the animals
eagerly sought the shadows of rocks, and the men sought shelter from
the sun in caves. May 8 was spent in collecting about the eastern base
of the Coast Range, and camp was moved up the slope to Mountain
Spring (altitude 775 meters, or 2,543 feet) on May 9. We remained
at Mountain Spring until the 16th, during which time the summits
and eastern slopes of the Coast Range were explored.

May 16 to 31, 1894 —DBeing desirous of securing come of the alpine
species of mammals, camp was made for the night of May 16 on the
west slope, near the summit of the Coast Range, for the purpose of
trapping. During the afternoon of May 17 we proceeded to
Jacumba Hot Springs, in San Diego County, California, close to
Monument No. 233. From the 17th to the 31st of May collections
were made in the vieinity of Jacumba on both sides of the Boundary
und east to the Coast Range summits.
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June 1 to 7, 1894—On June 1 we moved the camp westward along
the Boundary, camping a short distance south of the line in Nacho-
guero Valley, in Lower California, where we remained until June 7,
when we proceeded to Campo, in San Diego County, California.

June 8 to 21, 1894.—Desiring to see more of the mountains of the
Coast Range, we set out from Campo June 8 and proceeded north-
ward to Mr. J. M. Gray’s ranch, where we passed the night, going on
June 9 to the summit of the Laguna Mountains (Coast Range) and
camping at Campbell’s Ranch. From June 9 to 21 we were engaged
in exploring and making collections in the evergreen-clad forests
which cover the summits of these mountains.

June 21 to 28, 1894—O0n June 21, descending the Laguna Moun-
tains to the southward in the direction of Campo, we camped at
Thomas Cameron’s ranch and remained there until June 23, when we
proceeded to Campo, and thence to the Tecate Valley, near the south-
castern base of Tecate Mountain. On the Tecate River we were
encamped until June 28, and explored the Tecate Valley and Mount
Tecate.

June 28 to July 3, 1894.—June 28 I went to San Isidro Ranch, in
Lower California, leaving Mr. Holzner and some of the men at
Tecate, with instructions to join me, which they did the following
day. This fruitful but deserted ranch, whose owners had been killed
by Indians, proved to be an ideal collecting ground.

July 3 to 9, 1894—With regret we left San Isidro on July 3, and,
traveling by the Mexican road, crossed Cottonwood and Otay rivers
to El Nido, thence up Jamul Creek to an old date-palm tree, where
we camped and remained until July 9.

July 9 to 20, 1894.—O0n July 9 we broke camp at the date palm on
Jamul Creek, crossed into the Otay Valley, and thence to the Otay
Mesa and town of Tijuana, making camp at the Pacific Ocean, on
the left bank of the Tijuana River, near the last Boundary Monument
(No. 258). On July 20 we left the Boundary Line at the mouth of
the Tijuana River, having explored the estuary of that river and the
ocean beaches for some distanee in both directions, and marched to
San Diego, California. This was our base of operations until the
biological work was concluded. Iere Mr. Frank X. Iolzner left
the party. after having been identified with the field work of the
biological section of the survey from its beginning.

July 20 to Angust 15, 189 —From San Diego the adjacent region
was explored. and excursions made to Ocean Beach, La Jolla, up the
valley of the San Diego River, to the old Spanish mission, and {o the
mountains of the interior. In company with Lieut. Col. J. W.
Rarlow, Mrs. Barlow, and a small detachment of soldiers, we left
San Diego on August 3, and traveled west to Alpine, San Diego
County, California, where we camped until August 7, when we pro-
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ceeded to Pine Valley and camped until August 14 at a place having
the altitude of 1,091 kilometers, or 4,200 feet (aneroid), in the pine
*zone of the Coast Range Mountains. On August 14 we retraced our
steps to Alpine and returned to San Diego on August 15.

August 15 to September 12, 1894—While at San Diego, through
the courtesy of the Secretary of the Treasury and of Capt. W. D.
Roath, commanding the revenue cutter Wolcott, I was enabled to
visit the island of San Clemente, about 97 kilometers (60 miles) off
the coast of southern California. On this trip I had the company of
Prof. T. S. Brandegee and Mr. A. W. Anthony. We left San Diego
Bay early on the morning of August 22, and anchored off Smugglers
Cove, San Clemente Island, on the evening of the same day, landing
with our camp equipage during the forenoon of August 23. We
were encamped at Smugglers Cove until August 29, when we returned
on the Wolcott to San Diego, after exploring the south end of the
island and the shore from China Point to its southeast corner. Hav-
ing received orders to report for duty at Fort Myer, Virginia, I left
California on September 9 for the East, passing out of the State of
Texas, by the Southern Pacific Railroad, on the morning of Septem-
ber 12, 1894.

GENERAL CHARACTER OF THE REGION EXPLORED.

The General Description of the Country Adjacent to the Inter-
national Boundary Line, from the pen of Lieut. David Du B.
Gaillard, Corps of Engineers, comprising Chapter IT of Part II of
the Report of the Boundary Commission upon the Survey and
Re-marking of the Boundary between the United States and Mexico
west of the Rio Grande, 1891 to 1896,¢ published in 1898, must be

s The Report of the International Boundary Commission of the United States
and Mexico comprises three bound volumes, as follows:

(1) Report of the Boundary Commission upon the Survey and Re-marking
of the Boundary between the United States and Mexico west of the Rio Grande.
1891 to 1896. Parts I and II. Part I, Report of the International Commission,
Part 11, Report of the United States Section. Washington: Government Print-
ing Office, 1898, pages 1 to 240, 4to, with numerous full-page plates, text figures,
and diagrams, none of them numbered. List of illustrations (l. e., full-page
plates), Part I, p. 10; Part II, p. 6. Volume without index.

(2) Report of the Boundary Commission upon the Survey and Re-marking
of the Boundary between the United States and Mexico west of the Rio Grande.
1891-1896. Album [first title]. Views of Monuments and Characteristic
Scenes along the Boundary between the United States and Mexico west of the
Rio Grande. Reproduced from photographs taken under the direction of the
International Boundary Commission. 1892-1895 [second title]. The regular
edition contains 238 half-tone engravings, reproductions of photographs of
Monuments Nos. 1 to 238, as they now stand, in sequence, with numbers of
monuments and descriptive text in Spanish and English; plates not otherwise
numbered; size, 11 by 14 inches. A very limited edition of this Album,
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read in order to appreciate the physiographic features of the region.
Chapter VII, pages 179 to 199 of the same report, containing Lieut.
Col. J. W. Barlow’s account of the Construction and Erection of New:
Monuments, also gives much information of value to the biologist
respecting the physical aspect and topographic features of the Bound-
ary Line, which are further illustrated by the 300 full-page quarto
half-tone engravings of photographs taken along the line.c

Lieutenant Gaillard observes: Any general description of the country adja-
cent to the International Boundary Line between the Rio Grande and the Pacific
must of necessity give an incomplete idea of its appearance to one unfamiliar
with the arid regions and the peculiar character of its fauna and flora, for
probably in no section of the United States of equal extent is the rainfall so
small and the summer heat so intense. The average precipitation along the
entire boundary is but about 8 inches, and on the Yuma and Colorado deserts
but 2 or 3 inches, a deficlency which will be made more significant to the ordi-
nary reader when it is stated that the Boundary Line, although having a total
length of about 700 miles, crosses but five permanent running streams between
the Rio Grande and the Pacific, and this, too, although crossing most valleys
" and mountain ranges nearly at right angles, the direction most favorable for
encountering all existing streams.

From the summer of 1890 to that of 1893 the entire country between the Rio
Grande and the Colorado suffered from a drought of unprecedented duration

printed on heavy paper, containing 300 plates (259 of new or recently
repaired monuments and 41 views of scenery and old monuments as found by
the present commission), and lacking the first titie page, was issued in advance
of the regular publication, the 42 additional plates of this edition being scat-
tered through the text of the report in the final edition.

(3) Folio atlas of maps and profiles, 214 by 28% inches. Title page: Bound-
ary between the United States and Mexico, as surveyed and marked by the In-
ternational Boundary Commission, under the convention of July 29, 1882. Re-
vised February 18, 1889. List of maps and profiles: A and B. index map of the
Boundary; 1, 2, 3, and 4, California line; 5, Colorado River section of the Bound-
ary (in colors); 6, 7, 8, 9, 10, 11, Arizona-Sonora oblique line; 12, 13, 14,
15, and 16, parallel 31° 20’ north latitude; 16 and 17. meridian section; 17, 18,
and 19, parallel 31° 47’ north latitude ; 20, 21, 22, 23, and 24, profile of the Bound-
ary. A and B show the prominent peaks, roads, and springs in the vicinity of
the Boundary Line, whose positions and heights were determined by the United
States section of the Commission. The railroads, roads, and trails and the loca-
tion of settlements, rivers, etc., at a distance from the Boundary were compiled
from county maps, General Land Office maps, United States engincer maps,
ete.; Pacific coast line and San Diego RBay, from U. 8. Coast and Geodetic
Survey charts; coast of Lower California and Gulf of California, from U. S.
Hydrographic Office charts.

aAlso see The Perils and Wonders of a True Desert. by Capt. D. D. Gaillard,
U. S. Army. in The Cosmopolitan, October, 1896, pp. 592-605, with 18 illustra-
tions in the text; Seriland., By W J McGee and Willard D. Johnson, in The
National Geographic Magazine, VII, April, 1806, pp. 125-133, pls. xi1v. xv;
The Old Yuma Trail, by W J McGee, in The National Geographic Magazine,
XI1, March, 1901, pp. 103-107; April, 1891, pp. 129-143, with map and numerous
text figures.
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and severity, the effects of which were intensified by the overstocked condition
of the ranges. This state of affairs added greatly to the difficulties and expense
of the survey. Vegetation was parched, water holes dried up, and scarcely any
grass was left by the famishing cattle. This long drought was broken by
abundant rains in July and August, 1893, but not until the stock-raising inter
ests had suffered severely.

The small rainfall of this region generally occurs at two periods of the year—
midwinter and midsummer—the latter rainfall the greater and by far the most
important; consequently this period is known as the *“rainy season.” The
smmmer rains generally commence about the 1st of July and cease sometimes
between the 1st and 20th of September. It is soon after the first of these rains
that vegetation in this region begins to assume a spring-like character. Leaves
burst forth, the hills and valleys are covered with grass, and a bewildering pro-
fusion of wild flowers covers the entire country. As if conscious of the short
duration of the rainy season these grow with great rapidity, and their seeds
mature ere the rains cease. In a month of so thereafter they have assumed
the somber colors typical of fall and winter. Thus in the short space of three
or four months vegetation here enjoys its spring, its summer, and its autumn.

Before going more into details it may be well to note certain general charac-
teristics of this region which at once strike the ordinary traveler.

These are the bare, jugged mountains rising out of the plains like * islands
from the sea:” the abundance of the evidences of volcanic action in times geo-
logically recent; the parallelism of the mountain ranges with one another and
with the Pacific coast; the general absence of trees; the preponderance of ever-
green vegetation, and its dull, leaden-green hue; the prevalence of thorns in
nearly all vegetation; the general absence of fragrance in flowers; the resinous
character of the odor of the most common trees and shrubs, and the abundance
and large size of the cactus.

The entire country along the boundary is thinly settled, the principal settle-
ments within 20 miles of the boundary on either side being at Lake Palomas,
Hachita, the Sulphur Spring Valley, La Morita, the San Pedro Valley, the
Huachuca Mountains, the Santa Cruz Valley, Oro Blanco, Arivaca, the Baboqui-
vari Valley, the Papago rancherias of Pozo Verde, Cobota, and Pozo de Luis,
the Sonoyta Valley, the Colorado River Valley, and the country between the
summit of the Coast Range and the Pacificc The only towns within the limits
above mentioned are Bisbhee, Santa Cruz, Nogales, Yuma, and San Diego. With
the exception of these towns and settlements the rest of this zone of about
24,000 square miles contains less than 100 permanent inhabitants.e

It is rather remarkable that an arbitrarily chosen line like the one under dis-
cussion should, between the Rio Grande and Colorado River, follow almost
exactly the summit of the divide which separates the waters flowing north into
the United States from those flowing south into Mexico.

Inhabitants—Many long stretches of the boundary region are
almost without inhabitants other than Indians and a few Mexicans.
Where there is grazing, the cowboys are found in bands looking after
their cattle and herds of horses; but even in such places the stock
ranches are scattered far apart. The fleeting “ vinaterias ” of Mexi-
can “mescal ” makers are occasional in canyons of the mountains,
and mines, or “ prospects,” were found in similar localities.

a Although the soil in many places is very fertile, yet the great scarcity of
water renders it impossible for the inhabitants to carry on agriculture except
to a very limited extent.
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Between the San Bernardino and Santa Cruz rivers many Yaqui
Indians were seen, mostly in the employ of Mexicans or Americans,
about ranches, vinaterias, mines, stores, or on the railroad. They
are faithful and reliable men—an improvement on the Americans and
"Mexicans who served in similar capacities. From the Santa Cruz
to the Sonoyta River we were in the home of the Papago, who are
devoted to agriculture and placer mining for gold. Their crops are
uncertain owing to the scant and irregular rainfall; but when there
are no rains they subsist by washing out gold dust in the mountains
or selling horses and cattle along the Southern Pacific Railroad.
The fruit of the giant cactus (“sahuara ”), the “ pitaya,” “sinita,”
“segura,” and other large cacti are preserved and stored for food
on the roofs of their huts. In the Pozo Verde Mountains were seen
clusters of tombs in which the Papago dead are deposited. These
stone sepulchers are built with infinitely greater pains than the huts
in which the occupants resided during their lives. On the Colorado
River were found the Yuma, Cocopah, and Diegeiio Indians. The
Yuma Indians are a cheerful, smiling people, the men being remark-
able for their tall stature and splendid proportions. They are great
runners and possessed of wonderful endurance. Having always been
foot Indians their pedal extremities are more developed than those of
other Indian tribes, though relatively not larger than those of the
whites. The Yuma were filled with undisguised admiration of the
huge feet of some of the negro soldiers of the Twenty-fourth In-
fantry belonging to the survey escort. The most striking charac-
teristic of the Yuma is their sweetness of disposition; when not
smiling they are almost sure to be laughing musically. The dis-
parity in the height of the sexes is also remarkable, the women
being short and of heavy build, while the men are tall and have
superb figures. Their uniform custom of cremating their dead, and
the immediate belongings of the deceased, is excellent from a sanitary
point of view and worthy of our imitation. Across the Colorado
Desert we again found Indians in the mountains of the Coast Range.
Probably no human beings are so dependent on the kind offices of birds
as are these Indians of the Coast Range of southern California, for
when the mountains are deeply covered with snow in winter the
Indians are obliged to subsist alimost wholly upon the acorns which
the more provident woodpeckers (Melanerpes baird?) have stored in
the bark of the pine trees.

From the Rio Grande to the Pajaritos mountains evidences of the
former existence of the now extinct Cliff Dwellers are abundant.
The whole region is strewn with fragments of broken pottery, with
stone implements here and there. Their cave-like dwellings were
found on the Rio Grande, and a few natural cavities in the cliffs of
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the Portrillo and Seca mountains had been occupied as residences.
In the Dog Mountains are small cliff houses, decorated with chal-
cedony and in an almost perfect state of preservation. On the banks
of the San Bernardino River, in the southeast corner of Arizona,
were discovered the large ruined buildings of pueblo pattern. A
“ gigantic earthwork,” in the shape of an ancient dam across the
Animas Valley, in the vicinity of Monument No. 67, is fully described
and illustrated by Lieutenant Gaillard in the American Anthropolo-
gist for September, 1896.

Watersheds.—After leaving the Rio Grande the first divide, which
has gradually risen from sea level at the Gulf of Mexico to the alti-
tude of 1,130 meters, or 3,707 feet, at El Paso, is a low one hetween
the Rio Grande at El Paso and the Mimbres at Take Palomas, the
latter flowing south into old Mexico. The altitude of the Rio
Grande at the initial point of the Survey is, as just mentioned, 1,130
meters, and that of the Mimbres at the point where the Boundary
Line crosses it 1,210 meters, or 3,970 feet.

The highest point on the line is the summit near the northern ex-
tremity of the San Lnis Mountains, having an altitude of 2,048
meters, or 6,719 feet. Ifrom the Animas Valley or plain west of these
mountains the sudden break in the high plateau is decended through
Guadalupe Canyon, and we find ourselves in the valley of the San
Bernardino River, a northern tributary of the Yaqui, with an alti-
tude at the Boundary crossing (Monument No. 77) of only 1,133
meters, or 3,717 feet. Passing through a gap at the southeastern
extremity of the Mule Mountains, west of the San Bernardino River,
at an elevation of 1,430 meters, or 4,692 feet, the line crosses into the
basin of the Gila River, which has an elevation of 1,298 meters, or
4259 feet, at the croscing of the San Pedro River; 1,393 meters or
4,570 feet, at the first crossing of the Santa Cruz River (Monument
No. 111); and 1,130 meters, or 3,707 feet, at the second crossing
{Monument No. 118).

West of the Santa Cruz and of the city of Nogales the Pajaritos
Mountains are crossed. The initial Monument (No. 127) of the So-
nora azimuth section of the Boundary Line has an elevation of 1,592
meters, or 5,223 feet. The drainage from these mountains is toward
the Gila River on the north slope, and toward the Altar River on the
south. Monuments Nos. 137 to 140, near La Osa, practically mark the
dividing line between these basins. At this point the altitude is about
1,100 meters, or 3,609 feet, but rapidly diminishes to 300 meters, or
984 feet, on the Sonoyta River at. Quitobaquita to the westward.

From Quitobaquita to the Colorado River lies a gradually sloping
stretch of desert sand, crossed by several ridges and two rocky desert
ranges of mountains that trend northwest and southeast. At the
Colorado River the altitude is 26 meters, or 85 feet.
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Crossing the Colorado Desert, 161 kilometers, or 100 miles, in width,
the mountains of the Coast Range are reached and miles of desert
country lower than the ocean are crossed on the way between
Monuments Nos. 220 and 224. Lieutenant Gaillard observes:

Salton and New rivers (temporary channels of the Colorado Desert) present
the anomalous condition of two streams parallel to one another and to the axis *
of lowest depression in their vicinity, the first being about 18 and the second
about 8 miles east of this axis, as measured along the Boundary; the corre-
sponding elevations of the surface at each point being +26, —7,” and —16,
respectively, referred to mean sea level, the last marking the lowest point along
the entire boundary line.

Salton and New rivers terminate in Salton Sea, which, according
to Lieutenant Gaillard, “is about 250 or 275 feet below mean sea
level.” After crossing the north spur of Signal Mountain, a promi-
nent peak on the desert south of Laguna Station, ¢ for about 10 miles
the line passes over a bare, rocky, water-washed mesa, about 300 feet
above sea level, from which, by a succession of three or four terraces,
indescribably bare, jagged, rough, and precipitous, the line in a
distance of about 11 miles attains the summit of the Coast Range at
an elevation of about 4,500 feet.” (Gaillard.) After this abrupt
rise from a point below sea level to the crest of the Coast Range, the
line slopes quite regularly to the ocean. The east slope of the Coast
Range Mountains is abrupt or precipitous throughout Lower Cali-
fornia.

Waters—The only rivers worthy of the name on the Mexican
border of the United States are the Rio Grande and Colorado, both of
which are variable and subject to great seasonal fluctuations in the
volume of their waters. The Rio Grande usually becomes dry at
El Paso after the high rise of May and June, and is frequently low
during the winter. The Colorado is likewise subject to annual over-
flows from April to June, sometimes breaking through its right
(west) bank and spreading out over the Salton region of the Colo-
rado Desert. where the only lakes of any magnitude occur. These
lakes of course eventually dry up by evaporation; but, for a time, the
region becomes green and vegetation luxuriates in the rich surface
deposit from the water. Cattle have lately been driven in, and the
owners endeavor to make a breach in the Colorado River bank at each
annual overflow, and if they succeed the region again becomes
flooded through the channels of New and Salton rivers, which causes
a fresh crop of forage plants to spring into life.

Of the lesser streams, always dignified by the title of rivers in the
Southwest, the Mimbres crosses the line, flowing south into the Pa-
lomas Lakes, toward Lake Guzman in Chihuahua, crossing the Bound-
ary at Monument No. 19, about 113 kilometers or 70 miles west of
El Paso. Lakes Guzman and Palomas are considerable sheets of
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shallow, alkaline water. The sand wastes surrounding them are
covered with a white deposit intolerable to the eye.

Crossing the divide to the west of the great San Luis Range of
mountains, Cajon Bonito Creek rises in the San Luis a short distance
south of the Boundary. This stream, like the San Bernardino, of
which it is a tributary, flows to the Yaqui River. The San Bernar-
dino River rises in southeastern Arizona and joins the Yaqui through
the Bavispe River.

Farther west, the San Pedro and Santa Cruz are the only rivers
worthy of mention, unless a small stream (Agua Prieta) in Sulphur
Spring Valley be excepted. These two are tributary to the Gila,
which flows into the Colorado at Yuma.

In the Pajaritos Mountains west of Nogales there is a small stream
alled Bear Creek, which contains fish, and flows into the Altar
River, in the State of Sonora, Mexico. The Sonoyta River, which
runs an independent course (mostly dry) to the Gulf.of California,
also contains fish, and is the only stream of consequence between the
Santa Cruz and Colorado rivers.

The Salton and New rivers, previously mentioned, are merely
temporary drains which occasionally conduct an overflow of water
from the Colorado River to the ancient basin of Salton Sea, west of
the Colorado.

The mountains forming the Coast Range break off abruptly along
the Colorado Desert and Gulf of (alifornia, and, consequently, their
drainage is to the Pacific. The Tijuana and San Diego rivers are
those which reach the ocean in the vicinity—just to the northward of
the Boundary. Each of these has numerous tributaries.  The absence
of fish in them is remarkable.

Licutenant Gaillard has given a detailed account of all the springs
and wells along the boundary strip, his account being summed up in
the following paragraph:

To persons unfamiliar with the deserts of the Southwest, it will doubtless
appear that undue prominence has been given to the question of water in the
preceding description of the country along the Boundary, and in refutation
of this idea It Isx necessary to call attention to the fact that supplying the
working parties with water on the deserts wasx the problem of the survey, in
comparison with which all other obstacles sank iInto insigniticance. To the
traveler on the desert the all-lmportant questions are: The distance to the
next water, the nature of the supply, and the cluracter of the intervening roads.
For while he may be able to live without food for several days, he knows that,
exposed to the scorching heat of summer, men drinking their fill at sunrise
frequently become erazed and in some cases perish of thirst before sunset.  Nor
must it be forgotten that at such times <0 profuse Is perspiration and so rapid
is evaporation that the quantity of water consumed by men and animals s
very barge, averaging at one period of the Survey about 7 quarts a day for the
wen and 20 gallous for the animals,
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Mountains.—The general trend of the mountains is from north-
west to southeast. Those forming continuous ranges have the char-
acter of knife blades or hatchet shapes thrust up from the plains.
Some have irregular or pyramidal forms, and such are usually of vol-
canic origin. These mountains are seldom well forested, because of
the steepness of their slopes, from which the soil is blown or washed
almost as fast as it is deposited, leaving the bare rocks, with vegeta-
tion only clinging to the crevices, benches, and hollows.

At El Paso the Rio Grande winds between the Franklin Mountains
of Texas and the Sierra de Muleros of Mexico. Then for 145 kilo-
meters (80 miles) to the westward the Boundary Line crosses a desert
plain, on which isolated desert ranges are visible in the distance the
Floridas (altitude 2,224 meters or 7,295 feet [Wheeler]) and Tres
Hermanas (altitude 1,742 meters or 5,715 feet), north of the line; in
New Mexico, the Boca Grande, and other desert ranges to the south-
ward, in Chihuahua, Mexico.

Between the Mimbres Valley and the meridian section of the line
are the Carrizalillo Hills (altitude 1,617 meters or 5,305 feet) and
Boca Grande Mountains (altitude 2,295 meters or 7,530 feet), and
in the * Panhandle ” of New. Mexico, the Little and Big Hachitas,
the Dog Mountains, the Animas, and the San Luis (practically the
Sierra Madre), of which the ITachita Grande rises to the elevation of
2,545 meters (8,350 feet), the Animas 2,677 meters (8.783 feet). and
the San Luis to 2,480 meters (8,136 feet).

Crossing into Arizona, the Chiricahua Mountains (altitude about
£,750 meters or 9,000 feet) lie wholly north of the Boundary Line, and -
the Pedrogosa (altitude 1.990 meters or 6,529 feet) and Mule Moun-
tains (altitude 1,888 meters or 6,194 feet) west of the San Ber-
nardino Valley, almost all north of the line. East of the San Pedro
River are the San José Mountains (altitude 2,541 meters or 8,337
feet), in Sonora, Mexico, their summit 5 miles south of the inter-
national line, and west of the San Perdo the Huachuea Mountains
rise to 2,887 meters or 9472 feet, and belong to the United States.

In the loop formed by the first portion of the Santa Cruz River,
between the San Rafael Valley and Nogales, are the Patagonia
Mountains (altitude 2217 meters or 7,274 feet), which cross from
Arizona into Sonora; the Santa Rita and Santa Catalina mountains
heing a considerable distance to the northward, in Arizona. Between
the Santa Cruz River and La Os<a (Monuments Nes. 118 to 140), lie
the beautiful Pajaritos Mountains, traversed by the Boundary Line
and having an altitude of 1450 meters or 4,757 feet.  Between these
mountains and the Coast Range of California are several low desert
ranges, of which the Tule (highest point on boundary, 618 meters or
2,028 feet) and Gila Mountains (highest point on boundary, 644
meters or 2,113 feet) are the highest.  These mountains of the Tule,
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Yuma, and Colorado deserts are dry, rocky, and extremely barren.
When the Coast Range is reached (highest monument 1,371 meters
or 4,498 feet), the sterility lessens during the ascent, and the fer-
tility of their west slopes appears in striking contrast, moist verdure
everywhere meeting eyes long weary of the sight of glistening
desert sands and mountains of bare rock.

Deserts—The Mexican Boundary Line bisects two great interior
deserts, separated from each other by a more fertile elevated central
tract, and from the coasts by tracts of forested or chaparral lands.
The Eastern Desert Tract is high, averaging over 1,000 meters or
3,280 feet in altitude; the Western Desert Tract being low, that por-
tion known as the Colorado Desert including an immense depression,
helow the level of the sea. The Eastern Desert Tract is formed by
a series of ancient lake basins, many of which are connected by the
Rio Grande and its tributaries. The Western Desert Tract is divided
by the Great Colorado River.

Geology.—The Rio Grande embayment corresponds to the Tamau-
lipan Tropical Tract.* Between this and the Quitman Mountains of
western Texas is what geologists designate the Texan Region, in this
work spoken of as the Middle Texan Tract. The Eastern Desert
comprises a series of ancient lake basins, bounded on the east by the
Quitman Mountains and on the west by the mountains of the Elevated
Central Tract; and the Western Desert occupies the site of an ancient
sea, situated between the Elevated Central Tract and the Coast Range
of California. The Elevated Central Tract lies between the Eastern
and Western Desert tracts, and corresponds to the irregular upfolding
of the region between the high table-land of Mexico and the great
Colorado Plateau, which latter includes the northeastern third of
Arizona and the adjacent portion of New Mexico. The lowest trans-
verse depression in the Elevated Central Tract is crossed by the
Southern Pacific Railroad. On the south the final break in the Colo-
rado Plateau probably corresponds to the Guadalupe Mountains on
the Mexican Boundary Line, where the head tributaries of the Rio
Yaqui have cut to the lowest level on this portion of the boundary
region. Across northeastern Arizona the Colorado Plateau breaks
off sharply, often precipitously, affording a clear view of its geolog-
ical structure, which is still better shown at the Grand Canyon of the
Colorado River to the northward, where a vertical section of the
earth’s crust a mile in thickness may be plainly viewed. In general,
this whole region is of limestone above and sandstone below, over-
laid by voleanic rock. The desert ranges of mountains between the
Colorado Plateau and the Coast Range of California are mainly of
coarse granite and other intrusive rock, more or less covered by and

a For a description of the faunal *tracts” and life areas of the Mexican
Boundary strip see page 70.
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mixed with effusive rhyolite and basalt. In the Coast Range the
granite is of a finer quality and associated with gabbro-diorite and
hornblende-mica-andesite, to which, on the Pacific coast and San
Clemente Island, augite-apdesite is added.

FLORA OF THE MEXICAN BOUNDARY REGION,

The flora of the lower Rio Grande Valley is characterized by a
distinct tropical element. The Tamaulipan fauna, which mixes with
the Texan along the lower course of the Rio Grande, is associated
closely with the range of the Texas palmetto (/nodes texana Cook).
This tree grows in the rich soil of the bottom lands from the neigh-
borhood of Hidalgo nearly to the Gulf, and below the Rio Grande
it ranges southward in the neighborhood of the coast to southern
Mexico. The bald cypress (ZTaxodium distichim) is another tree
of the humid region. Its range extends up the valley of the Nueces,
and a few trees have been found between that and Devils River.
Beyond the general range of the palmetto and bald cypress scarcely
any of the tropical mammals and birds of the Tamaulipan fauna
exist.

In the flora of the narrow strip of country which lies between Fort
Clark and Devils River many eastern species are represented. The
region included between Devils and Pecos rivers marks the transi-
tion from the Texan flora to that of the dry intevior region, which
extends from the Pecos River, in southwestern Texas, west to the
Coast Range Mountains of the Californias.

From the summit of the Coast Range to the Pacific Ocean the flora
is almost pure Californian.

The broad reach of country lying between the Pacific Coast and
Middle Texas tracts, constituting the arid interior region, belongs
principally to the Lower Sonoran or Austral Life Zone. In the moun-
tainous portions of this dry interior region a flora analogous to that
of the Rocky Mountains is introduced, which, however, is highly
colored by forms extending northward from the highlands of Mexico.

Considered as a whole the Mexican boundary strip is, compara-
tively speaking, a treeless region. Forests are mainly confined to
the mountain ranges and the vicinity of streams, which latter are
few and of insignificant size. On some of the desert areas arbores-
cent cacti and yuccas form open groves. The streams are regularly
lined with trees, of which the IFremont cottonwood. black willow,
boxelder, walnut, syveamore, oak, mulberry, ash, and wild china
trees are usually the most abundant. Of these the cottonwood and
willow are almost certain accompaniments of every permanent

a See Petrographic Report on the Rocks from the United States-Mexico Bound-
ary, by Edward C. E. Lord. in Proc. U. 8. Nat. Mus.. XXI, 1899, pp. 773-782,
pl. Lxxxv.
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stream, and they are usually flanked by a broader zone of mesquite.
The desert willow, hackberry, yewleaf willow, and indigo tree
occupy arrovos in which there is a slight amount of moisture; and
several green-barked species of Parkinsonia and Cercidium, known
collectively as the * palo verde,” together with the Sonora ironwood
or “ palo de hierro,” occupy the edges of arroyos and ravines in the
foothills of the Western Desert Tract. _

The sandy deserts of the southwestern interior present a widely
different appearance from the grassy prairies of the northern plains.
In the former the grasses, although numerous in species, nowhere
form a continuous turf over considerable areas, but are broken up
into tufts and clumps, which often require the protection of the
shrubs and other coarse plants which make up the bulk of the vege-
tation. There are a few large alkali flats that are perfectly bare of
vegetation and some of the most sandy spots in the deserts are
without plants. But four species of plants, the creosote bush, a
sage, an cphedra, and a grass, were seen on the interior of the wide
Yuma Desert which stretches between the Gila Mountains and the
Colorado River.

Herbaceous plants are abundant in species, though few in individ-
uals.  Therefore the region, although seeming rich in plant-forms to
the botanist, always strikes the traveler as barren from paucity of
vegetation.

Thorny shrubs, ephedras, cacti, yuccas, agaves, dasylirions, and
nolinas are the vegetable forms that most appeal to the eve, as well
as to the sense of touch of the traveler, who also sces an abundance of
bare unoccupied soil, in which nothing grows except after occasional
rainy periods which may not recur for several years; for these plants
form patches or plant colonies in which prickly mimosas, acacias,
kaeberlinias, and many other serubby bushes join forces with the
spine-armed cacti and uninviting agaves and vuceas in repelling
imvasions and. incidentally, give shade, shelter, and stability to the
more tender grasses and herbaceous plants. It is fortunate that
these impenetrable mats of mixed plant growth are so disposed
in tufts, surrounded by bare spaces, because travel would be greatly
impeded if the chaparral were continuous.

On the lowest plains and valleys, usually corresponding to the beds
of ancient lakes or seas. the soil is apt to be sandy and vegetation
scarce.  On approaching the foothills, shrubs, herbs, and grasses in-
crease in number and variety; but the broad slopes surrounding the
higher monntains are sometimes covered with grasses, dasvlirions.
and nolinas, withont much shrubbery, until the ravines near the ower
timber line are reached. Rocky o1l is much richer in plant life than
sand or clay, beeause it retains moisture longer.

30639—No. 06—07 M——3
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With the exception of the palo verde and other green-barked
trees and shrubs alluded to below, the desert vegetation appears dull
and dusty, and the plants often bear pulpy leaves and exude gums
and resins, apparently for the purpose of retarding evaporation and
preventing the loss of sap when wounded. The foliaceous leaves are
usually of small size, and the leaves and joints of the agaves, cacti,
and other fleshy plants are covered with waterproof dermal strue-
tures, which, if broken, cause the plants to wilt immediately. Other
plants in which the leaves are very minute are covered with green
bark, which doubtless exercises the physiological function of leaves.
Among these bright green trees and shrubs are species of Ephedra,
Holacantha, Canotia, Kwberlinia, Parosela, and Menodora.

Aside from the trees, which are treated of in detail further on,
yuceas, agaves, nolinas, and dasylirions are the most character-
istic forms of coarse vegetation over large portions of the boundary
area. Five arborescent species of the yucea and one Nolina are con-
sidered as trees. The others have no distinet caudex and cover the
ground with bristling tufts of green, which are grateful to the eve
and afford shelter to the birds, mammals, and lower forms of life,
. though the bayonet-pointed yuccas, the spine-armed agaves, and the
serrate-leaved dasylirions are often a torment to man and beast in
traveling over such a country. Of the acaulescent yuceas, the narrow-
leaf yucca, or soapweed (Yucca glavca Nuttall), covers large por-
tions of the eastern plains, and the platvlu yucea, or Spanish
dagger (Yweca baccata Torrey), occupies the broken country, its
range extending from southwestern Texas and southern New Mexico
across the Colorado Plateau, while on the Boundary the range of the
splendid Whipple yucca is confined to the mountains of the Pacific
Coast Range. All of these yuccas bear panicles of lily-like whitish
flowers.

The nolinas, commonly called * bear grass,” grow with the beau-
tiful dasvlirions, on the slopes leading up to the mountaim The
range of the saw-tooth dasylirion (/)(m/lnum wheeleri Watson)
dm*s not. extend westward beyvond the Elevated Central Tract. The
Texas nolina (Nolina tecana Watson), which ranges west to the San
Luis Mountains, and the single-stem species (V. lindheimerd) . which
extends as far as the Western Desert. have a very short but thick
caudex or trunk, which is concealed by the numerous narrowly linear,
serrulate leaves. The former has numerous flower stems, which are
shorter than the leaves, while the latter has a sm"lc stout stem from
four to eight feet in height.

Agaves or century plants do not grow on the desert plains,
though one species (Llgare palmeri Lngvlm.mn) appears as soon as
the foothills are reached, while another (Agare applanta parryi)
was found in the greatest abundance on the summit of Ilachita
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Grande peak; altitude, 2,545 meters, or 8350 feet. .lgare sonore
(Torrey) Mearns®e covers the foothills of the Pajaritos and Guada-
lupe mountains like a carpet, making travel difficult; and .lgave
deserti Engelmann is likewise troublesome on portions of the east
slope of the Coast Range mountains of California.

Several species of Ephedra, greenish, wide-spreading bushes re-
lated to the conifers, occur in greater or less abundance throughout
the boundary strip.

Vines and climbing plants are not abundant. Grapes, however, are
numerous in the Texan Tract, and also occur in moist canyons in the
mountains of the Eelevated Central and Pacific Coast tracts.  Forms
of the Virginia creeper (Parthenocissus quinguefolia) and trumpet
flower are found in similar places in Texas and the Elevated Cen-
tral Tract. Several species of Convolrulus and I pomaa, and legu-
minous climbers occur in abundance in moist places. The Texas
matrimony vine (Lycium torreyi Gray) grows luxuriantly along the
Rio Grande, a pale species (Lycium pallidum Miers) oceurs in the
Elevated Central Tract, and still another species of Lycivm was
found in great abundance along the Sonoyta River, in Sonora.
Climbing milkweeds of the genus Philibertella are of common oceur-
rence along the streams, often aseending to the tops of bushes and
small trees.  With them clematis or virgin's bower is not infre-
quently associated, and several species of gourds of the genera
Cucurbita, A podanthera, and Ihervillea cover otherwise bare spaces
of ground or entwine themselves in the edges of thickets.

Canes and coarse rushes are mostly confined to the edges of the
Rio Grande, Yaqui. and Colorado rivers, and other water-loving
plants are likewise of rare occurrence. .lnencopsis, or * yerha mansa ”
of the Mexicans, grows wherever there is permanent water with
marshy banks, and is the commonest paludose plant of the inte-
rior.  On the coasts of the ocean and Gulf of California are numerous
pulpy-lfeaved plants said to have been derived from the Asiatie side
of the Pacific, among them a bush ranging from the Gulf of Califor-
nia up the alluvial bottom lands of the Colorado and Gila rivers as
far as Adonde. A very rank growth of wild hemp and amaranth
also extends up the Colorado bottom nearly to the month of the Gila
River. The cocklebur (Xanthinn) and Datura are also character-
istic plants along streams.

The greasewood (. Lriplead, of which there are several species, is
a very characteristic plant of the Lower Sonoran life zone, and so
is the creoxote bush (Corillea tridentata).

The region is famed for its spiny shrabs.  Of such, the leguminous
genera .Leacea, Prosopisy Robinia, Mimosa, and Poroscla arve usually

algarve geminiflora sonora Torrey, Bot. Mex. Bound., 1859, p. 214 Agare
schottii Engelmann, Trans, St. Louis Acad., I11, 1873, p. 305,
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called cats claws, and claim a place second only to the cacti in popu-
lar detestation. Scarcely less familiar and annoying are the mem-
bers of the buckthorn family, among them the genera Condalia,
Zizyphus, Ceanothus, Colubrina, and Rhamnns. There are also spiny
shrubs of the families Oleace, Surifragacew, Rosacew, and many
others.  None are more undisguised and openly aggressive than
Kaberlinia, which is necessarily avoided and more easily forgiven
than the * ocotillo,” which tempts one to grasp a handful of cool
leaves in riding past. only to find that every leaf conceals a dagger.

Among the remarkable plants of the mountains of the Western
Desert Tract are woody species of milkweed, of Euphorbia, and of
Terebinthus (Burscira).

Several genera of the family .Asteracew are coarse and woody.
dster spinosus grows in masses resembling asparagus in sandy =oil
bestde streams; Baceharis of several species, I ymenoclea, and arrow-
wood (Pluchea sericea) form close thickets beside streams or in moist
ralleys or canyons in the hills, and even the genera Triwis and Senecio
in some species develop into large bushes.

* Further details respecting the distribution of the coarser forms -of
vegetation along the Boundary will he given in the description of
the principal collecting stations. A collection of plants ageregating
4,085 numbers and about 10.000 specimens, from the Mexican Boun-
dary Line. was made and turned over to Mr. Frederick V. Coville,
Botanist of the United States Department of Agriculture, for the pur-
pose of being reported upon. s the report has not vet been prepared,
a list of the trees is here given, together with such notes regarding
their abundance and transverse and vertical distribution as have
heen retained, some knowledge of the forest trees being essential in
order to enable the student to acquire an intelligent understanding
of the habitat, distribution, and life history of the different animals.
The following list of 119 species of forest trees found on the Mexican
Boundary is not inclusive of those peculiar to the lower Rio Grande

Valley:
LIST OF TREES OF THE MEXICAN BOUNDARY LINE.

PINUS STROBIFORMIS Engelmann.

MEXICAN WHITE PINE.

This tree was found at the summits of the main peaks of the San
Luis Mountains, south of the Boundary Line (altitude 2400 meters,
or 7,874 feet). Tt was also found on the Animas Peaks (altitude
2,677 meters or 8,783 feet) in New Mexico.  In the San José Moun-
tains (altitude 2,541 meters or 8337 feet), Sonora, a few trees were
found close to the summit of the main peak. It is a common tree
on the highest pealks of the Iuachuca Mountains, where it occupies
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considerable area, descending, in Millers Canyon, as low as 2,027
meters (6,650 feet). The Mexican white pine is a tree of the Cana-
dian life zone, and does not descend as low as the Douglas spruce.
In its range it is usually associated with the Douglas spruce, aspen,
and Gambel oak. It is a tree from 10 to 30 meters (30 to 100 feet) in
height, bearing long, resinous cones, whose seeds are attractive to
squirrels.
PINUS CEMBROIDES Zuccarini.
MEXICAN PINON.

This nut pine was first met with on the Big ITatchet Mountain
(altitude 2,545 meters or 8,350 feet), about 110 miles west of the
Rio Grande, in Grant County, New Mexico. It is the principal tree,
and the only pine, of this mountain, covering most of the north and
east slopes above 6,000 feet. There are a few isolated trees in
the Dog Mountains. It alro reaches to the summit of the San Luis
Mountains (altitude 2400 meters or 7,874 feet), which it descends
to the level of 1,826 meters (5,990 feet) ; but though not uncommon
in mountains to the westward, it was nowhere the dominant tree
except on Big Hatchet Mountain. Its range extends westward to
the Pajaritos Mountains, and is the only pine found west of the
Santa Cruz Valley, until the mountains of the Coast Range, in
California, are reached. On the San José, Huachuca, and Patago-
nia mountains its range extends from 1,829 meters (6,000 feet) up-
ward. The Mexican pifion has, apparently, a higher altitudinal
range than Pinus edulis, having been found by us at a little less than
2,740 meters (9,000 feet) above sea level on the Huachuca Mountains.

PINUS EDULIS Engelmann.
PINON.

Specimens of this pine were brought to the anthor at Fort Clark,
Texas, by hunting parties sent out to the mountains northwest of the
post. The species was not met with clsewhere on the Boundary,
thongh its range extends from western Texas across New Mexico
into northeastern Arizona, in which region it, together with the red
juniper, marks the lmits of the Upper Sonoran Life Zone.

PINUS MONOPHYLLA Torrey and Fremont.

SINGLE LEAF PINON.

Specimens of this pine were collected in the highest notches of the
Coast Range Mountains of California, near the Boundary. Tt does
not occur on the Mexican line east of the Colorado Iesert; but in
1884 I saw an extensive forest of what T suppose to have heen this
species ocenpying a zone between the Santa Fe Pacific Railroad
and the Colorado River cast of Peach Springs, in Arizona.
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PINUS TORREYANA Parry.
TORREY PINE.

This pine is confined to certain of the Santa Barbara Islands, off
the coast of southern California, and to a small area on the mainland
a few miles north of San Diego Bay.

PINUS ARIZONICA Engelmann.

ARIZONA PINE.

I found this tree on the north side of the San José Mountains,
Sonora, between 2,130 and 2,440 meters (7,000 to 8,000 feet) altitude,
occupying the lower portion of the Pinus ponderosa zone. It appears
to have the same range on the east side of the ITuachuca Mountains,
where, in company with Maj. Timothy E. Wilcox, I collected speci-
mens on the peak known as Nigger Head, at 2,160 meters (7,100 feet),
in July, 1893. It also occurs in the same zone on the Chiricahua and
Mogollon mountains of Arizona. The specimens from San José
Mountains were identified by Prof. Charles S. Sargent.

PINUS PONDEROSA Lawson.

BULL PINE.

In proceeding westward the bull pine was first seen on the summit
of Animas Peak (altitude 2,677 meters, or 8,783 feet), in southwestern
New Mexico. It was subsequently found in abundance on the San
José Mountains, in Sonora, and in the Huachucas of Arizona, where
it ranges from 2,130 meters (7,000 feet) upward. Specimens from
cach of the above localities were identified by Prof. Charles S. Sar-
gent.  This handsome pine (Plate 111, fig. 1) is from 25 to 50 meters
(80 to 165 feet) in height. It marks the extent of the so-called
Transition Life Zone, which in the east is occupied by the Alleghanian
fauna. On the Mexican line its ascertained vertical range is from
1,890 meters, or 6.200 feet (San José Mountains, Sonora), up to 2,590
meters, or 8.500 feet (ITuachuea Mountains, Arizona).

PINUS MAYRIANA Sudworth.

MAYR PINE; ARIZONA BROAD LEAF PINE.

This stately tree grows rather sparingly on both sides of the San
Luis range of mountains, from the highest slopes down, in canyons
only, to the base of the mountains.  Specimens from these mountains
were identified by Prof. Charles S, Sargent.  Maj. Timothy E. Wil-
cox collected specimens of the Mayr pine in the Huachuea Moun-
tains, which were included in the list prepared by Messrs. Britton
and Kearney.
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PINUS CHIHUAHUANA Engelmann.

CHIHUAHUA PINE.

This is a medium-sized pine, about the size of Pinus rigida of the
eastern United States. Its range is lower than that of Pinns ponde-
rosa, . mayriana, or even P. arizonica, but slightly higher than the
piflon. Specimens were collected on both sides of the San Luis
Range, and on the Guadalupe, San José, and Huachuea mountains.
On the east slope of the San Luis Mountains it was found from 1.850
to 2,070 meters (6,080 to 6,800 feet). On the west slope it was found
as low as 1,815 meters (5,950 feet). At the point where the Boundary
Line crosses the San Luis Mountains, this species ranges in altitude
on the east side from 1,850 to 2,075 meters (6,075 to 6,800 feet). In
Millers Canyon of the Huachuca Mountains the range of this species
begins at 1,830 meters (6,000 feet), at which point .leer saccharum
grandidentatum and Pseudotsuga mucronata also begin, in the creck
bed. On the northeast side of the San Jos¢é Mountains, above Gallina
Spring, the Chihuahua pine begins at 1,960 meters (6,425 feet) and
extends up to 2,110 neters (6,925 feet).

PINUS SABINIANA Douglas.

. BABINE PINE; GRAY PINE.

This is the common pine of the Coast Range of California, where
it replaces P. ponderosa of the interior; and, like that species, it is
a tree of the Transition Zone. Pine Valley, a basin nestling among
the foothills of the Laguna Mountains, east of San Diego, is wooded
with the Sabine pine. The altitude of this valley is about 1.300
meters (4300 feet). The sceds of the large cones are much sought
by squirrels and birds.

PINUS COULTERI Lambert.

COULTER PINE; BIG CONE PINE.

This remarkable pine, which bears cones of enormous size, was
found only along the crest of the Laguna Mountains, a spur of the
Coast Range, in California. Its range appeared to be restricted to
a narrow belt close to the summit on the desert (ecast) side of the
mountains, a few trees straggling into the highest notches.

PSEUDOTSUGA MUCRONATA (Rafinesque) Sudworth.
DOUGLAS SPRUCE; RED FIR.

This was the most abundant tree of the Canadian or Lower Boreal
Life Zone on the San Luis, Animas, and Huachuea mountains, on all
of which it reaches the summits.  In cold, wet ravines it sometimes
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extends down to 1,830 meters (6,000 feet) altitude. It was not found
on any other mountains of the houndary strip. I looked for it in
vain on the San José Mountains, where, in the upper zone, occupied by
the Gambel oak, Mexican white pine, and aspen, it is replaced by the
white fir. In ascending the San Luis Mountains by way of Turkey
Canyon, the first Douglas spruce is reached at 1.860 meters (6,100
feet) ; the next at 1,800 meters (6,200 feet). In Millers Canyon of
the Huachuca Mountains this spruce begins at 1,830 meters (6,000
feet), which is the lowest_point at which it was noted. In both of
these mountains the loWest Douglas spruces were found associated
with Pinus chiluahnana and Acer saccharum grandidentatum. In
1887, T measured one of these trees in the camp at Little Springs, at
the north base of San Francisco Mountains (altitude 2,500 meters, or
8,250 feet), and found it to be 3.3 meters (10.8 feet) in circumference
and 33.5 meters (110 feet) in height.

ABIES CONCOLOR (Gordon) Parry.

WHITE FIR.

This tree is very rare in the ITuachuca Mountains. A few were also
found in the San José Mountains. A specimen from the last place
was identified by Prof. Charles, S. Sargent. It was not found
clsewhere on the Mexican Boundary Line, but is conmmon in several
localities along the Grand Canyon of the Colorado, in northern
Arizona.

TAXODIUM DISTICHUM (Linnzus) Richard.
BALD CYPRESS.

The range of the bald eyvpress ineludes the lower Rio Grande
valley.  In traveling east on the Southern Pacific Railroad it is
first scen at Sabinal, Texas. Tt extends far up the valley of the
Nueees, a few trees having been found between the Nueces and
Devils rivers.

LIBOCEDRUS DECURRENS Torrey.
INCENSE CEDAR.

We found a few of these trees on the Laguna Mountains of the
Coast Range, near Campbell’s Ranch, at the altitude of about 1,525
meters (5,000 feet).  Sargent states that this magnificent tree reaches
100 to 150 feet in height and 7 to 8 feet in diameter of trunk.

CUPRESSUS GOVENIANA Gordon.
GOWEN CYPRESS.

This eypress was only found in the Jamul Valley, between EI Nido
and Dulzura, in San Diego County, California.
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CUPRESSUS ARIZONICA Greene.

ARIZONA CYPRESS.

This species of cypress is abundant on both sides of the San Luis
Mountains and on the Animas Mountains north of them. It was
not seen elsewhere on the Boundary, though careful search was made
for it on the San José and Huachueca mountains. In Yavapai
County, Arizona, it forms brakes which cover extensive areas on the
hill slopes bordering the headwaters of the Verde River, notably on
Pine and QOak creeks. In the San Francisco Canyon, on the east
side of the San Luis Mountains, in Chihuahua, this tree was found as
low as 1,720 meters (5.650 feet) altitude. In Turkey Canyon, on the
west side of the San Luis Mountains, it was not seen lower than
1,780 meters (5,850 feet). It reaches the summit of these mountains.
It is a handsome tree with reddish bark, 12 to 40 meters (40 to 125
feet) in height and .3 to 1 meter (1 to 3 feet) in diameter.

JUNIPERUS MONOSPERMA (Engelmann) Sargent.

ONE SEED JUNIPER.

This juniper belongs to the upper Sonoran Life Zone. The ex-
treme vertical range of this species, as determined by me on the
Boundary, is from 1,260 to 1,868 meters (4.134 to 6.129 feet).

The first juniper was met with on the rocky rim of a volcanic crater
south of Monuments Nos, 8 and 9 of the Mexican Boundary Line.
Only two trees were seen at this place, which has an altitude of 1,260
meters (4.134 feet). We did not meet with junipers again until the
Carrizalillo Mountains were reached.  These mountains rise from
1,270 to 2,295 meters (4,167 to 7,530 feet), and are sparsely wooded
with this juniper. which is also common in the Apache Mountains
around Monument No. 40 (altitude of monument, 1494 meters, or .
4,902 feet). The “cedar™ was also common on the Big and Little
Hatchet and Dog mountains in Grant County, New Mexico.  On the
Dog Mountains the one-seed juniper ranges from 1500 to 1.868
meters (4.922 to 6.129 feet), its range being about coiéxtensive with
that of Quercus emoryi, practically ending with that species at 1,752
meters (5,750 feet) altitude, though a few trees straggle to the
summit.

This tree was not scen on the cast or west side of the San Luis
Mountains, because the base-level is too high: but it was common on
the southern and sonthwestern slopes of these mountains, in the Mexi-
can notch hetween the Sierra Madré and San Luis ranges.

In Guadalupe Canyon the highest tree was at the altitude of 1,676
meters (5500 feet), the lowest in the neighboring San Bernardino
Valley to the westward being at 1,280 meters (4,200 feet).
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The one-seed juniper is uncommon to the westward of the Perrilla
Mountains. A few were seen on the east slope of the Mule Moun-
tains at the western border of the Sulphur Spring Valley. We did
not see this tree on the San José or Huachuca mountains, though a
few are known to exist at the base of latter, the species being included
in the list of plants collected in the Huachuca Mountains by Maj.
Timothy E. Wilcox.

This is usually a rather scragged tree, from 5 to 10 meters (16 to 35
feet) high; but in the damp canyons at the head of the Yaqui River
it grows larger, and has slender branches and a drooping habit of
growth.

JUNIPERUS CALIFORNICA Carriére.
CALIFORNIA JUNIPER.

This is a rather scrubby tree, bearing remarkably large fruit.
(See Plate IV, fig. 1.) It was only found on the Coast Range of
California, where it descends to the level of Mountain Spring on
the east slope (altitude 775 meters, or 2,543 feet).

JUNIPERUS PACHYPHLEA Torrey.
ALLIGATOR JUNIPER.

This is the common species of juniper of the mountains of the
interior, along the Mexican Boundary Line. It was found on the Big
Hatchet, Dog, San Luis, and A nimas mountains, all in Grant County,
New Mexico. It is also common on the opposite side of the Inter-
national Line, in the San Luis and Guadalupe mountains of north-
western Chihuahua and northeastern Sonora.  Farther west it was
likewise abundant in the Mule, San José, Iuachuea, Patagonia, and
Pajaritos mountains.

The extreme vertical range of the alligator juniper, as determined
on the Mexican border region, is from 1355 to 2545 meters (4,446
to 8,350 feet). It was found at the highest summits of the Big
Hatchet, Dog, San Luis, Animas, and Patagonia mountains.

On the Dog Mountains in New Mexico the regular juniper zone
on the mountain slopes extends from 1,829 meters (6,000 feet) up to
the summits; but in moist canyons it descends to the very base of
these mountains.  On the Boundary Line, south of the Dog Moun-
tains, near Monument No. 55, are several fine alligator junipers at
the altitude of 1,475 meters (4.8339 feet).

On the west side of the San Luis Mountains, in Turkey Canyon,
the lowest tree of this species stands in a grove of Emery oaks,
close to the lower limit of timber, at 1,684 meters (5,525 feet). No
others were seen in this canyon until at 1.737 meters (5,700 feet),
a well-marked juniper zone was reached.  As stated, its range ex-
tends to the summit (2,400 meters, or 7,874 feet). The largest tree
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“seen by us in the San Luis Mountains, in the lower part of Turkey
Canyon, measured 2.75 meters (9 feet) in circumference and 18
meters (60 feet) in height.

There are some particularly fine examples of the alligator juniper
in canyons on the north side of the San José Mountains in Sonora,
south of Monument No. 93 of the Mexican Boundary Line. The
largest of these, growing at 2,077 meters (6,815 feet) altitude, meas-
ured +.5 meters (15 feet) in circumference and about 18 meters (60
feet) in height.

On the Patagonia Mountains the alligator juniper ranges from
the edge of the Santa Cruz River, at the Mexican town of Santa
Cruz (altitude 1,355 meters, or 4,446 feet), up to the summit (2,217
meters, or 7.274 feet).

Birds and squirrels, especially the chipmunk, are fond of the fruit
of this trec.

NEOWASHINGTONIA FILAMENTOSA (Wendland) Sudworth.
FANLEAF PALM; DESERT PALM.

This, the largest of the palms of the United States, forms isolated
groves along the western border of the Colorado Desert, in southern
and Lower California, extending well up into many of the moist
canyons at the eastern base of the Coast Range Mountains. The
“TPalm Tract ™ marks the extension of the Lower Californian trop-
ical flora into the United States.

YUCCA TRECULEANA Carriére.
TEXAS SPANISH BAYONET.
This coarse, long-leaved yucea was only observed about Las Moras
Mountain, and in other parts of Kinney County, Texas.
YUCCA BREVIFOLIA Torrey.
SCHOTT YUCCA.

This species was found in canyons of the mountains of southern
New Mexico and Arizona, and the northern part of Chihuahua and
Sonora. Tt was found from the lower timiber line to the summit of
the San Luis Mountains, and in all the canyons at the head of the
Yaqui River in the vieinity of the Boundary.  Specimens were col-
lected in the TTuachuea Mountains, Arizona; and it also occurs in the
San Jos¢ Mountains, Sonora.  The large fruit is edible.

YUCCA RADIOSA Trelease. ( Yucea constricta Buckley.)
DESERT YUCCA.

This tall, branching yueea was the only tree of the deserts between
the Rio Grande and the San Luis Mountains.  In the 50-mile desert
west of Kl PPaso open forests of this species spread over large areas
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of country. The largest trees were 5 meters (16.4 feet) in height,
and were often much branched. Its range on the Boundary, west of
El Paso, is between Monuments Nos. 1 and 64, (See Plate V, fig. 1.)

.YUCCA MACROCARPA (Torrey) Coville.

LARGEFRUIT YUCCA.
This is the tree yucea of canyons in southwestern Texas.

YUCCA MOHAVENSIS Sargent.

MOHAVE YUCCA.

This species was found in the coast region west of the Colorado
Desert.
NOLINA BIGELOVII Watson. -

BIGELOW NOLINA.

This species was found in all of the narrow desert ranges from the
Tule to the Gila Mountains, east of the Colorado River. The largest
individual seen was near a spring or tank of water in a canyvon of a
hitherto nameless range of mountains between the Tule and Techu-
guilla ranges, but a little farther north, wholly in Arizona, which I
have designated as the Granite Mountains.  This example was about
2 meters In circumference of the naked caudex, and 8 meters in
height.  Other specimens seen in the Gila Mountains were nearly or
guite as large, and not infrequently divided above into several
branches.  The size of this plant, as usually quoted from the label
of Schott’™s type specimen (** Stem 6 feet high and 2 to 3 feet in diam-
eter '), 1s quite misleading: and botanists are surprised to find it a
tree of goodly dimensions—larger, in fact, than any vucca of the
boundary region.

JUGLANS RUPESTRIS Engelmann.

WESTERN WALNUT.

The range of the walnut. on the Boundary Line, extends from the
Dog Mountains (Monument No. 53) to the Pajaritos Monntains, per-
haps as far as Monument No. 138, Specimens were collected at Dog
Spring and Cloverdale, New Mexico; on Cajon Bonito Creck, Chi-
huahua; in the San José, Santa Cruz, and Pajaritos mountains, So-
nora, and in the Mule, TTuachuea, and Patagonia mountains. and on
the San Pedro River, in Arizona.  The species is also of common
oceurrence on the headwaters of the Verde River, in central Arizona.
The town of Nogales received its name from the grove of walnuts
which ocenpied the present site of the eity at the time of the old cur-
vey of the Mexican Boundary under Major Emory.  There are still
many fine walnuts in the vicinity of the town and along the neighbor-
‘ng SRanta Cruz River. One of these trees, of which Mr. D. R. Payne,
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the photographer of the Internatienal Boundary Commission, ob-
tained an excellent photograph, measured 2.34 meters in circumfer-
ence, and was estimated to be from 12 to 15 meters in height. This
tree was on the bank of the Santa Cruz River, a few miles above
Monument No. 118, at an altitude of about 1,300 meters (4,300 feet).

On the San José Mountains the largest walnut tree scen was about
1.5 meters in circumference and 12 meters in height. This tree grew
beside a small spring at 2,210 meters (7,250 feet) altitude. At 2,240
meters (7,350 feet) there were several trees about a meter in circum-
ference and 10 meters in height.  The highest one, a small tree, grew
at the altitude of 2.255 meters (7,400 feet).

The lowest walnut tree in Turkey Canyon, on the west side of the
San Luis Mountains, is at 1,700 meters (5,575 feet).  On the cast side
of the San Luis Mountains, in the foothills near White Water, a tree
was found at 1,654 meters (5425 feet). In the canyons of the Mule
Mountains, in Arizona, walnuts are numerous, extending downward
as far as Monument No. 90 (altitude 1,390 meters, or 4,561 feet).

HICORIA PECAN (Marshall) Britton.

PECAN.

This, one of the largest, most beautiful, and most valuable trees in
western Texas, is found cast of Devils River, on which stream it also
occurs. It is one of the most abundant trees along streams in the
vicinity of Fort Clark, Texas.

SALIX NIGRA Marshall.

BLACK WILLOW,

This is a common willow along streams everywhere in the South-
west, though it is least abundant in the California section of the
Boundary Line. T do not remember a stream of New Mexico or Ari-
zona that lacks it.  Its vertical range was not determined accurately,
owing to the difficuity of following up the streams, to which its
habitat is restricted. Tt was usually found as far up as there were
any fish. On the Pacifie slope of the Coast Range it was collected
in the zone of Pinus sebiniana, at 1300 feet (1.310 meters) altitude.
It is usually a small or medimm-sized tree, with rough gray bark.
The largest ones seen were about .6 meter (2 feet) in diameter and
18 meters (60 feet) in height.

SALIX OCCIDENTALIS LONGIPES (Andersson) Bebb. -

LONGSTALK WILLOW,

This is a small tree, from 20 to 40 feet (6 to 12 meters) in height,
found in wet soil in the mountains of the Elevated Central Tract.
On the Boundary it was common in all suitable places from the Dog
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Mountains of New Mexico west to the Pajaritos Mountains of Ari-

zona and Sonora. It is a pretty tree, with brittle branches and thick

leaves which are pale and glaucous on the under surface. In voung
trees the bark is smooth and greenish. The longstalk willow often

grows with Salie nigra. On the streams of Chihuahua and Sonora

the two were often scen side by side.

SALIX AMYGDALOIDES Andersson.

ALMONDLEAF WILLOW,

This is the commonest. willow of the Rio Grande from El Paso to
IFort Hancock, Texas, where it forms thickets on the islands and low
banks of the stream.

SALIX LAVIGATA Bebb.

SMOOTHLEAF WILLOW,

This is a large, handsome tree, with rough, blackish bark and
glossy leaves. It is a common species on the banks of streams which
flow into the Pacific Ocean. It was only found west of the Coast
Range Mountains.

SALIX FLUVIATILIS Nuttall.

LONGLEAF WILLOW,

The longleaf willow is a common tree along the Colorado River
from the Gila to the Gulf of California, flowering in April.  Ou the
’ il
Salton and New rivers—branches of the Colorado--of the Western
Desert, it was the most abundant tree. It was also found at Jacumba
Hot Springs, on the Pacilic slope of the Coast Range, opposite :
decp noteh in those mountains through which several desert plants
and animals have reached the west side. This is usually a smaller
tree than the black willow (Salie niyra).
SALIX ARGOPHYLLA Nuttall.
CANESCENT WILLOW.

This silky-leaved willow appears to be very distinet from Solie
fAuriatilis. It was found on the east side of the Coast Range Moun-
tains, in California and Lower California.

SALIX TAXIFOLIA Humboldt, Bonpland, and Kunth.
YEWLEAF WILLOW.

This is a beautiful little tree. usually not more than .15 to .3 meters
in diameter and 3 to 6 meters (15 to 20 feet) in height. (See Plate TV,
fie. 2. The bark is flaky. light gray. and rough. This species can
exist in drier =oil than any other willow of the region. and will grow
wherever a mesquite could find suflicient moisture.  We found it from

o
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the head of Cajon Bonito Creek, in the San Luis Mountains, west to
the Santa Cruz Valley. The lowest point was in Sonora, near the
junction of Cajon Creek with the San Bernardino River (altitude
3.199 feet, or 975 meters) ; the highest, near the head of Babocomeri
Creek, in Arizona (altitude 5320 feet, or 1,621 meters).

SALIX LASIOLEPIS Bentham.

BIGELOW WILLOW.

This willow is abundant on the Pacific slope of the Coast Range
Mountains, in California and Lower California. To the eastward
we obtained it only on the Huachuea Mountains, Arizona.

SALIX NUTTALLI1I Sargent.

NUTTALL WILLOW.

This is an alpine species, growing near the summits of the Mogollon
and San Francisco mountains, in central Arizona, and on San José
Mountain, in Sonora. Mexico.?

POPULUS TREMULOIDES Michaux.

ASPEN; QUAKING ASP.

Aspens were found only on the summits of the Animas, San José,
and Huachuca mountains, where they belong to the highest or Boreal
zone, and are associated with Quercus chrysolepis, Q. gambelii, Pinus
strobiforncis, and Pseudotsuga neweronata.  Its vertical range, on the
Mexican Line, is from 1.343 meters or 7,690 feet (San José Mountain
Sonora, Mexico) to 2.887 meters or 9472 feet (summit of Huachuea
Mountains, Arizona). The largest aspens were those on the Hua-
chuca peaks; but none of those seen on the Mexican Line were com-
parable in size with the aspens of northeastern Arizona. At Little
Spring. at the north base of San Franciseco Mountain, Arizona (alti-
tude 2,500 meters or 8250 feet), I measured an aspen that was 1.72
meters (5.64 feet) in circumference and 21.3 meters (70 feet) in
height.

POPULUS ANGUSTIFOLIA James.

NARROWLEAF COTTONWOOD.

Thix handsome cottonwood was collected at one or two places in
Grant County. New Mexico. in the vicinity of springs, where it may
have been artificially planted. Tt is a common tree in Tonto Basin,
Arizona. T had previously collected it on Fossil. Corduroy, and Car-
riza creeks, in central Arizona.

aAnother willow, which T am unable to determine, is abundant in moist
valleys near the sunnnit of the Coast Range, in California. This is o scrubby
tree from 2 to 6 meters (6 to 20 feet) in height.
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POPULUS FREMONTII Watson.«¢

* FREMONT COTTONWOOD.

No tree is more common, more heautiful, nor more valuable as a
shade tree than the cottonwond. It grows naturally on almost
every stream along the Boundary, and is planted around the houses
and along the irrigation * aceqnias ™ of nearly every ranch.  In Cali-
fornia it is less abundant than in Arizona, New Mexico, and Texas,
but was found on the Salton River  of the Colorado Desert. at Moun-
tain Spring, on the ecast =ide of the Coast Range, and on Jamul
C'reck. near the Pacifie Ocean.

The habit of the cottonwood, of course, varies according (o en-
vironment.  In deep, narrow canyons, where it reaches upward
toward the light, its stem 15 very tall and slender, as is also the case
where the tree growth is close and crowded along the streams;
but, in open spaces, trees growing singly have full round tops with
spreading or often drooping branches, affording grateful <hade to
nman and beast and a home to many speecies of birds.  Probably the
largest cottonwoods grow on the upper course of the Yaqui River,
in Mexico, but these T have not seen. Respeeting a very large cotton-
wood, =een in central Arizona Ly Dr. Paul Clendenin and myself,
I find the following record in my note book of 1885:

When we reached the Agua Fria we halted for a noon rest in a grove of
remarkably large cottonwonds,  We measured the largest tree with a tape-line,
taking the meaxurement at a point 4 feet above the ground. It was 34 feet
in circumference and had no exerescences or morbid growths at that part, the
trunk being symmetrical and rather tall, although the branches, which are very
long and drooping, almoest reach to the ground.

The height of this tree—probably the largest T ever saw—was not
indicated in the notes. FFrom memory I should judge it to be about
23 meters (75 feet), though it may have been more. .\ very hand-
some cottonwood that was photographed at my request by the Com-
mixsion’s photographer grew beside the Santa Cruz River. in Sonora,
at 42300 feet (1311 meters) altitude. Tt measured 16 feet (5
meters) in ecircumference and S0 feet (24 meters) in height.  (See
Plate VI, fig. 1.)

The cottonwood’s vertical range is from near sea level (Jamul
Creek, California) to 6,100 feet (ITuachuea Mountaing, near Fort
Huachuea).

The leaves are shed in autumn or early winter, and are again
assumed =ome time from February to April. the dates varyving with
the altitude. Traveling from Fort Verde, in central Arizona. to
Phoenix, Arizona. in 1855, it was noted that but few cottonwoods in

a Populux wislizeni (Watson) Nargent is the species of the upper Rio Graude.
v Dr. J. N. Rose considers the Salton River tree an undescribed species.



U. S. NATIONAL MUSEUM BULLETIN NO. 56 PL. VI

1. POPULUS FREMONTII (SEE PAGE 48).
2. ACROSS THE Rio GRANDE RIVER (SEE PAGE 80).






MAMMALS OF THE MEXICAN BOUNDARY. 49

the Verde Valley showed any foliage by March 25; but on descend-
ing to Ash Creck. March 26, we found a beautiful grove of cotton-
woods in full foliage; and March 27, on reaching New River,
the foliage of the cottonwood here, and farther on along New
River near its junction with the Agua Fria, had assumed the dark.
rich. tint of green, characteristic of the fully developed leaf. The
trees were feathery with “ cotton,” which hung in festoons from the
drooping branches. T gathered a quantity of it at Huston’s Ranch
for stuffing and packing specimens.

ALNUS OREGONA Nuttall.

RED ALDER.

Small trees were found on the San Diego River in California.
Alders vtere not seen elsewhere on the Mexican Boundary, but on the
headwaters of the Verde River, in central Arizona, Alnus acuminata
grows commonly along streams, and has the proportions of a medium-
sized tree.

QUERCUS GAMBELII Nuttall,

GAMBEL OAEK.

This is a deciduous white oak, growing only at or near the sun-
mits of the higher mountains. It occupies the Canadian or lowest
division of the Boreal Zone, and is often associated with the Mexican
white pine, Douglas spruce, and aspen. In good =oil it reaches
a height of 20 to 60 feet, with a trunk from 1 to 3 feet in diameter.
Some trees seen on the Mogollon Mountains, Arizona, probably
exceeded these dimensions. At the base of San Francisco Mountain,
near Flagstaff., Arizona, in 1886 and 1887, I camped in a handsome
grove of these trees, which had long ago excited the admiration of
the members of Captain Sitgreaves’s party, but which was over-
looked by Dr. C. Hart Merriam. who observed:e

There is something remarkable vespecting the history of this tree in the San
Francisco Mountain region.  Nitgreaves and other early explorers speak of it
as abundant about the mountain, while we did not find it at all in the very
places where it was formerly common.  Its absence explains the absence of
several species of birds which might be expected at the mountain, but which
are rarely found except in oak scrub.

On the higher peaks of the Mexican Boundary region this oak
usually becomes reduced to a serubby bush from 2 to 4 feet in height:
but on the Animas Mountains, close to the summit of next to the
highest peak of the range, a tree was seen which was 2 feet in di-
ameter and 30 feet in height, with rough, whitish bark. resembling
that of the eastern white oak (Quercus alba). Large examples

a North American Fauna, No. 3, p. 119, September 11, 1890,
SOG39—No, H6—07 M——1
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of this tree are scarce on the San Luis Mountains; and few were
seen that reached 25 feet in height on the San José Mountains; but
large trees were frequently seen in the Huachuca Mountains. (Plate
v, fig. 2.)

Its vertical range on the San Luis Mountains is from 2,204 meters
(7,230 feet) to the summit, or 2,400 meters (7,874 feet) ; on the San
José Mountains, from 2,085 meters (6,340 feet) to the summit (2,541
meters, or 8,337 feet) ; and on the Huachuca Mountains, from 2,133
meters (7,000 feet) to the summit (2,887 meters, or 9,472 feet).
The two largest specimens seen on the San José Mountains measured,
respectively, 21 feet in diameter and 30 feet in height (altitude 7,150
feet), and 2 by 60 feet (altitude 7,250 feet; beside a spring).

QUERCUS BREVILOBA (Torrey) Sargent.

DURAND 0OAK,

This is a large evergreen oak, abundant along the streams of
Texas as far west as Devils River. It usually leans toward the
streams along which it grows, the branches frequently touching those
of the opposite side. In Texas this species is the analogue of Quer-
cus agrifolia in California.

QUERCUS UNDULATA Torrey.

ROCKY MOUNTAIN 0OAK.

This is a serub oak, ranging from western Texas to Arizona. It is
less abundant on the Mexican Boundary than farther north.

QUERCUS ENGELMANNI Greene.

ENGELMANN OAK; EVERGREEN WHITE OAK.

This is a tree of the Upper Sonoran zone, west of the Coast Range,
in California and Lower California. This zone was crossed between
Campo and Tecate Mountain (Monuments Nos. 240 to 245), on the
Mexican Line.  Farther north, between San Diego and Cuyamaca
Mountain, it forms a somewhat broader zone, below the range of
Pinus sabiniana. Tt is a handsome evergreen oak of medium size,

QUERCUS OBLONGIFOLIA Torrey.

OBLONGLEAF OAK; BLUE OAK.

This is the oak of the lower timber line on the mountains of the
interior region, where the groves of this tree bear a general resem-
blance to apple orchards in the East. The leaves are small, gliucous,
and evergreen.  We found it on the Dog Mountains, in Guadalupe
Canyon, and on the Mule, San José, Huachuea, Patagonia, and
Pajaritos mountains, always forming a narrow belt at the lower
general timber line.  Tts vertical range is from 1266 meters, or 4,157
feet (Monument No. 73, in Guadalupe Canyon). to 1874 meters, or
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6,150 feet (near Gallina Springs, San José Mountains). Its longi-
tudinal range, on the Mexican Line, is from the Dog Mountains to the
Pajaritos Mountains (Monuments Nos. 54 to about 138). The largest
tree seen measufed 2.63 meters in circumference and 20 meters in
height (Cloverdale,.Grant County, New Mexico).

QUERCUS ARIZONICA Sargent.

ARIZONA WHITE OAK.

This oak, which in Arizona is commonly known as the white live
oak, to distinguish it from Quercus emoryi, which is called the
black live oak, is the commonest of the genus along the Mexican
Border, perhaps excepting the Emory oak. It is a rather low, widely
spreading tree, with the short trunk from 1 to 4 feet in diameter and
20 to 60 feet in height. As a rule this species begins just above the
lower edge of timber, commencing a little higher than Quercus
cblongifolia, with which it is associated in the lowest part of its
range. Its extreme vertical riange is from 1,267 meters, or 4,157
feet (Guadalupe Canyon), to 2,500 meters, or 8,200 feet (San José
Mountain). Longitudinally its range coincides with that portion of
the Mexican Boundary Line which is formed by the parallel of 31° 20
(Monuments Nos. 53 to 127). We found it in the Dog, San Luis,
Animas, Guadalupe, Cero Gallardo, Mule, San José, Huachuca, Santa
Cruz, Patagonia, and Pajaritos mountains. It belongs to the Transi-
tion Zone.

QUERCUS RETICULATA Humboldt and Bonpland.

NETLEAF OAK.

This oak, which is remarkable for its long-stalked acorns, was only
found on the San Luis, Animas, and Huachuca mountains. At the
summits of these high ranges it is a shrub, but lower down it becomes
a small tree with rough, whitish bark. On the west side of the San
Luis Mountains, in Turkey Canyon, it descends to 1,893 meters (6,210
feet). The largest tree seen was perhaps 20 feet in height and 6
inches in diameter; but none were measured in the field.

QUERCUS TOUMEYI Sargent.

TOUMEY OAK.

This oak is about 8 to 10 meters (25 to 30 feet) in height, with a
short trunk 15 to 20 din. (6 to 8 inches) in diameter, usually dividing
near the ground into several stout wide-spreading branches, which
form a broad head. Tt occurs sparingly in the neighborhood of
Monument No. 40. in Grant County, New Mexico, and abundantly in
the Mule Mountains in Cochise County, in southern Arizona. Ttisa
tree of the Upper Sonoran Zone.
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QUERCUS DUMOSA Nuttall.

CALIFORNIA SCRUB OAK.

This serubby oak was found on both sides of the Coast Range
Mountains, in California, its range extending to the Pacific coast and
neighboring islands of the Santa Barbara group. It belongs to the
Upper Sonoran Life Zone, in some places reaching the Lower
Sonoran.

QUERCUS EMORYI Torrey.

EMORY OAK.

This evergreen Dblack oak was first met with going westward
in the Dog Mountains in Grant County. New Mexico, and was com-
mon thenee to La Osa (Monument No. 140). at the western extremity
of the Pajaritos Mountains.  With the exception of Quercus oblong!-
folia, its distribution is lower than the rest of the oaks. On the
west side of the San Luis Mountains the lowest tree in prolongation
of Turkey Canyon is a cherry at 1.680 mieters (5510 feet) and the
second an Emory oak at 1683 weters (5520 feet).  IFrom this point
it is common up to 6500 feet (1981 meters) altitude.  On the east
side of the San Luis Mountains, near White Water, it was found at
1.654 meters (5,425 feet) altitude.  On the Dog Mountains its range
extends from the base up to the altitude of 1.753 meters (5,750 feet),
where it ends with the one-sced red juniper. On the San Jose
Mountains, near Gallina Spring, it was found as high as 1963 meters
(6,440 feet). The Emory oak is the most common and the most
valuable tree of its genus in Arizona. Tts acorns are sweet and
toothsonme, its foliage glossv and beantiful, and its trunk tall and
straight. Tt occeurs in the upper Sonoran Zone, but seldom penetrates
the Transition Zone.  The finest specimens grow in valleys, usually
near streams.  The largest ones seen along the Boundary were in the
Pajaritos Mountains.  Some of these were nearly 30 meters (100 feet)
in height and about 1 meter (3 to 4 feet) in diameter.

QUERCUS CHRYSOLEPIS Liebmann.

CANYON LIVE OAK.

This is an evergreen shrub on the tops of the highest mountains
of the Elevated Central Tract, becoming a small tree lower down on
the slopes of the<e mountains.  The leaves are smalll coriaceous,
and glossy: sometimes entire. but the yvoung shoots usually bear
spinc-angled Teaves which resemble those of the holly. On Nigger
ITead peak of the Huachuca Mountains its range extends from the
altitude of 1951 meters (6,400 feet) upward.  Specimens were taken
at 6,400 feet from a tree 2 feet in diameter and 25 feet in height, At
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2,133 meters (7,000 feet) this oak was reduced to a shrub, having
spiny angled instead of mostly entire leaves.

On the San Luis Mountains this tree was not met with on the main
ridge north of Turkey Canyon below the altitude of 2,240 meters
(7,340 feet), and only spiny-leaved shrubs were seen; but in Turkey
Canyon trees were found as low as 2,133 meters (7,000 feet), having
mostly entire leaves and ranging from 6 to 9 meters (20 to 30 feet) in
height.  The bark is usually rather smooth and blackish gray. The
acorn cups are very characteristic.

In the Canelo Hills, between the Huachuca Mountains and the
Santa Cruz River, two handsome trees were seen. It was also found
on the highest peaks of the Coast Range Mountains, in California.

QUERCUS AGRIFOLIA Née.

CALIFORNIA LIVE OAK.

A tall, handsome tree, bhearing boat-shaped evergreen leaves. It
is the common oak tree of the low valleys of the Pacific Coast Tract.
We did not observe it on the east slope of the Coast Range Moun-
tains, though it appeared as soon as the divide was crossed, in the
vicinity of Jacumba Tlot Springs. Tt again disappeared in the low
country bordering the Pacific Ocean, where it is replaced by the
serub oak (Quercus dumosa). In San Diego County, California,
this tree sometimes reaches the height of 23 to 30 meters (75 to 100
feet), with the trunk 0.5 to 1.5 meters (2 to 5 feet) in diameter.
{Plate VII, fig. 1.)

QUERCUS HYPOLEUCA Engelmann.

WHITELEAF 0OAK.

A handsome evergreen oak, with medium-sized leathery leaves
covered on the under surface with whitish tomentum. It is usually
a small or medinm-sized tree, but near the lower spring in Turkey
Canyon of the San Luis Mountain are several trees that reach nearly
30 meters (100 feet) in height. with straight trunks 1 meter (about 3
feet) in diameter. At the highest spring on the north side of the
San José Mountains at 2297 meters (7.250 feet) altitude is a white-
leaf oak measuring 23 meters (75 feet) in height by 0.67 meter
(2 feet) in diameter.  (Plate VILL fig. 2.)

The extreme vertical range of this oak is from 1,775 meters or
5825 feet (Turkey Canyvon, San Luis Mountains, Chilimahua) to
2877 meters or 9440 feet (summit of Animas Peak, New Mexico).
As in the case of other species of oak, it becomes a shrub on the
mountain summits.  On the east side of the San Luis Mountains the
lowest were noted at 1,865 meters (6,120 feet) 5 on the west side at
1,775 meters (5,825 feet). In Millers Canyon of the Iluachuca
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Mountains it begins, below, at 1829 meters (6,000 foet) along with
the maple (Aeer saccharum grandide ntatum)y.

The whiteleaf oak was found only on the Animas. San Luis,
Guadalupe, San Joséoand Huachuea monntaine,

QUERCUS WISLIZENI A. de Candolle.

HIGHLAND LIVE OAK.

A small trees which we found only about the summits of the
Laguna Mountains of the Coast Runge in California. It is readily
distingruished from Luereus chrysiole 22 by s very ditfferent frai.,

QUERCUS TEXANA Buckley.

TEXAS RED OAK.

Thisis the red ok or Spani-h oak, of Texas: found <paringly
at Fort Clark, Kinney County, Texas, and abmndantly on the alls to
the northeast of that place. Specimens were identified by M.
George B Sudwaorth, dendrologist of the Forest Serviee,

QUERCUS CALIFORNICA (Torrey) Cooper.

CALIFORNIA BLACK OAK.

A Liree handsome oak, growing with the Sabine and Conlter
pinescin the higher portions of the Laguna Mountains in the Coast
Range of California. The acorns, which arve lnrge, nre an important
article of diet with the Indians of the region, in whowe huts we saw
large <acks of theme We were also informed that during hard
tmes, when the gronnd was ddeeply covered with <now and  the
Indians threatened with fimine, they were <ometimes obliged 1o
«'hn[» down the [bilu'~ i order to ulvluill the nearns, which Waonnl
|N""\’|'l‘~ .\ ,tllltl'/u s formidoivorus /nll'/r//'b ll:l'»ilml”'\’ ~tore, 1 Iul';_'t'
quantities, in holes pecked e the pine hark,

UILLMUS CRASSIFOLIA Nuttall,
CEDAR EIN.

Al ll.""'. IS 1o 30 meters (30 to 1o feet ). ulully_' the ~treams of
sonth central Texas, T was not ween west of Devails River.

CELTIS OCCIDENTALIS Linnxus.

HACKBERRY.

The hackberey as o common tree in <outhwestern New Mevieo nnld
~onthea<tern Avizonans Tt was first et with, gomg west ot Mong
ment Noo 40, abont 100 gales west of the o Grande, in the Apache
Momntains, Tt was found i the eanvons of the Dog Mountuims,
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New Mexico, and on the plain near Alamo Hueco Spring, several
remarkably large specimens were observed growing beside a dry
arroyo. In descending through Guadalupe Canyon, from the high
Animas Valley, the first hackberries were met with at the altitude
of 1481 meters (4860 feet). A photograph of one was made at
1493 meters (4.800 feet). It is of frequent occurrence on the upper
course of the San Bernardino River. On the western slope of the
Sulphur Spring Valley, at the altitude of 1402 meters (4.600 feet). a
superb grove of hackberry trees occupies the bed of a dry water-
course. It is common in ravines of the Mule, ITuachuea, and Pata-
gonia mountains, as well as thronghout the upper Santa Cruz Valley,
None of the largest specimens was measured; but I shoukl roughly
estimate their size at about 1 meter (3 feet) in diameter by 15 meters
(50 feet) in height. The altitudinal range of this species is from 975
meters, or 3200 feet (on the San Bernardino River near the mouth of
Cajon Bonito Creek), to 1.700 saeters, or 5578 feet (Bisbee, Arizona).

* CELTIS RETICULATA Torrey.

PALO BLANCO.

This tree was collected at Monument No. 90, Mexican Boundary
Line, south of Bishee, Arizona. It has been recorded by Dr. N, L.
Britton as among the collections sent in by Maj. Timothy E. Wilcox
from the Huachuea Mountains, Arizona.  As observed by us, it is a
small tree in arroyos, below the general timber line. T did not meet
with it, to the eastward. beyond the headwaters of the Rio Yaqui,

CELTIS MISSISSIPPIENSIS Bosc.
SUGARBERRY.

A common tree at Fort Clark., Kinney County, Texas: alzo on the
Devils River, Texas.

MORUS RUBRA Linnazus.
RED MULBERRY.

Texas, east of the Devils River.  Las Moras Creck, at Fort Clark.
in Kinney County, received its name from the former abundance of
this tree on its bank<. At present it is searce there, only a few small
trees having heen obzerved by us, hut we were fortunate in obtaining
W specimen,

MORUS CELTIDIFOLIA Humboldt, Bonpland, and Kunth.
MEXICAN MULBERRY.
This mulberry was first scen in the Dog Mountains.  There are

some fine ones at Dog Spring, which, we were informed, were the
only trees around the spring when the ranch was first esxtablished.
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Mountains it begins, below, at 1,829 meters (6,000 feet) along with
the maple (dcer saccharum grandidentatum).

The whiteleaf oak was found only on the Animas, San Luis,
(iuadalupe, San José, and Huachuca mountains.

QUERCUS WISLIZENI A. de Candolle.

HIGHLAND LIVE OAK.

A small tree, which we found only about the summits of the
Laguna Mountains of the Coast Range in California. It is readily
distinguished from Quercus chrysolepis by its very different fruit.

QUERCUS TEXANA Buckley.

TEXAS RED 0AK.

This is the red oak, or Spanish oak, of Texas: found sparingly
at Fort Clark, Kinney County, Texas, and abundantly on the hills to
the northeast of that place. Specimens were identified by Mr.
George B. Sudworth, dendrologist of the Forest Service.

QUERCUS CALIFORNICA (Torrey) Cooper.

CALIFORNIA BLACK 0OAK.

A large, handsome oak, growing with the Sabine and Coulter
pines, in the higher portions of the Laguna Mountains in the Coast
Range of California. The acorns, which are large, are an important
article of diet with the Indians of the region, in whose huts we saw
large sacks of them. We were also informed that during hard
times. when the ground was deeply covered with snow and the
Indians threatened with famine, they were sometimes obliged to
chop down the pines in order to obtain the acorns, which wood-
peckers (M elanerpes formicivorus baird?) habitually store, in large
quantities, in holes pecked in the pine bark.

ULMUS CRASSIFOLIA Nuttall.

CEDAR ELM.

A tall tree, 15 to 30 meters (50 to 100 feet), along the streams of
south central Texas. Tt was not seen west of Devils River.

CELTIS OCCIDENTALIS Linnaus.

HACKBERRY,

The hackberry is a common tree in southwestern New Mexico and
southeastern Arizona. It was first met with, going west at Monu-
ment No. 40, about 100 miles west of the Rio Grande, in the Apache
Mountains. It was found in the canyons of the Dog Mountains,
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New Mexico, and on the plain near Alamo Hueco Spring, several
remarkably large specimens were observed growing beside a dry
arroyo. In descending through Guadalupe Canyon, from the high
Animas Valley, the first hackberries were met with at the altitude
of 1,481 meters (4,860 feet). A photograph of one was made at
1,493 meters (4,800 feet). It is of frequent occurrence on the upper
course of the San Bernardino River. On the western slope of the
Sulphur Spring Valley, at the altitude of 1,402 meters (4.600 feet), a
cuperb grove of hackberry trees occupies the bed of a dry water-
course. It is common in ravines of the Mule, ITuachuca, and Pata-
gonia mountains, as well as throughout the upper Santa Cruz Valley.
None of the largest specimens was measured; but I should roughly
estimate their size at about 1 meter (3 feet) in diameter by 15 meters
(50 feet) in height.  The altitudinal range of this species is from 975
meters, or 3.200 feet (on the San Bernardino River near the mouth of
Cajon Bonito Creek), to 1,700 weters, or 5,578 feet (Bishee, Arizona).

® CELTIS RETICULATA Torrey.

PALO BLANCO.

This tree was collected at Monument No. 90, Mexican Boundary
Line, south of Bisbee, Arizona. It has been recorded by Dr. N. L.
Britton as among the collections sent in by Maj. Timothy E. Wilcox
from the Huachuca Mountains, Arizona. As observed by us, it is a
small tree in arroyos, below the general timber line. T did not meet
with it, to the eastward, beyond the headwaters of the Rio Yaqui,

CELTIS MISSISSIPPIENSIS Bosc.
SUGARBERRY.

A common tree at Fort Clark, Kinney. County, Texas; also on the
Devils River, Texas.

MORUS RUBRA Linnaus.
RED MULBERRY.

Texas, cast of the Devils River.  Las Moras Creek, at Fort Clark,
in Kinney County, received its name from the former abundance of
this tree on its banks. At present it is searce there, only a few small
trees having been observed by us, but we were fortunate in obtaining
a specimen.

MORUS CELTIDIFOLIA Humboldt, Bonpland, and Kunth,
MEXICAN MULBERRY.
This mulberry was first seen in the Dog Mountains.  There are

some fine ones at Dog Spring, which, we were informed, were the
only trees around the spring when the ranch was first established.
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The species was subsequently found in Guadalupe Canyon; on Cajon
Bonito Creek, one of the heads of the Yaqui River; at Niggerhead
in the Perrilla Mountains; at the base of the San José Mountains,
Sonora; on the San Pedro River and Babocomeri Creek (altitude
1481 meters, or 4,860 feet), Arizona; on the upper Santa Cruz
River; and it also occurs at Forts Whipple and Verde, in central
Arizona. Its vertical range is from 1,219 meters (4,000 feet or less)
ap to about 1,524 meters (5,000 feet).

UMBELLULARIA CALIFORNICA (Hooker and Arnctt) Nuttall.

CALIFORNIA LAUREL.

This small but handsome tree was found only at or near the sum-
mits of the Coast Range Mountains, in the Transition zone.

LYONOTHAMNUS FLORIBUNDUS ASPLENIFOLIUS (Greene) Brandegee.

" SAN CLEMENTE IRONWOOD.

A small tree on San Clemente Island, off the coast of southern
California.

PLATANUS OCCIDENTALIS Linnzus.
SYCAMORE.

A very large tree; common on the banks of streams cast of the
Pecos River, in Texas.

-

PLATANUS RACEMOSA Nuttall.

CALIFORNIA SYCAMORE.

The range of this syeamore is from the west slope near the sum-
mit of the Coast Range Mountains to the Pacific.  In the neighbor-
hood of the Boundary Line it is a smaller tree than the Arizona
gycamore.

PLATANUS WRIGHTII Watson.

ARIZONA SYCAMORE.

A splendid tree, 1 to 3 meters (3 to 10 feet) in diameter and 15
to 30 meters (50 to 100 feet) in height. growing along streams of the
Elevated Central Tract. T first met with it in the Dog Mountains,
New Mexico. It was subsequently found along nearly every stream
- or watercourse to the western extremity of the Pajaritos Mountains
of Sonora and Arizona. Its determined vertical range is from 975
meters or 3,200 feet (junction of Cajon Creek with the San Ber-
nardino River, Sonora) to 2,042 meters or 6,700 feet (San José
Mountains, Sonora).
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VAUQUELINIA CALIFORNICA (Torrey) Sargent.
VAUQUELINIA,

A handsome tree, about 3 to 5 meters (10 to 15 feet) in height,
growing sparsely on the otherwise barren hills bordering the Guada-
lupe Canyon, in the adjacent corners of Arizona, New Mexico, Chi-
huahua, and Sonora. A tree that was photographed grew at the
altitude of 1,402 meters (4,600 feet) in the southeastern corner of
Arizona. ‘

CERCOCARPUS PARVIFOLIUS BETULOIDES (Nuttall) Sargent.
BIRCHLEAF MAHOGANY.

A tall shrub or small tree, abundant in the mountains of the Coast
Range in California.
CERCOCARPUS PARVIFOLIUS PAUCIDENTATUS Watson.
ENTIRELEAF MAHOGANY.

This is the common mahogany of the mountains of the Elevated
Central Tract. It was found at the snmmit of the ITachita Grande
(altitude 2,545 meters, or 8350 feet) and in canyons of the Dog
Mountains (altitude 1,868 meters, or 6,129 feet) ; is common on the
lower slopes, ranging also to the highest summits of the San Luis,
Animas, and San José mountains, and is alko common on the Hua-
chuca, Patagonia, Pajaritos, and other moutains of southern Arizona,
as well as at Bakers Butte, in central Arizona.

ADENOSTOMA SPARSIFOLIUM Torrey.
RED-SHANK CHAMISO.

A very attractive small tree of the west slopes of the Coast Range
Mountains, found by us from Jacumba Spring (Monument No. 233)
west to Pine Valley, California, and Nachoguero Vallev, Lower Cali-
fornia, its range being much narrower than that of the common
shrubby chamiso (Adenostoma fasciculatwm obtusifolivm S. Wat-
son). The “red-shank ™ has red branches, reddish shreddy bark,
and bears small white flowers copiously in June.

AMELANCHIER ALNIFOLIA Nuttall.
WESTERN SERVICE TREE.

A small tree, at the summit of the Coast Range (Laguna Moun-
tains), California.

HETEROMELES ARBUTIFOLIA (Poiret) Roemer.
TOYON: CHRISTMAS BERRY.

A small tree, ranging from the Santa Barbara Islands up to about
1,372 meters (4,500 feet) altitude on the west slope of the Coast
Range Mountains, in California and northern Lower California.
The form which we found on San Clemente Island grows to be a
larger tree with broader leaves than that of the mainland.
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PRUNUS DEMISSA (Nuttall) Walpers.

WESTERN CHOKE CHERRY.

This, a tree of medium size, was found near the summit of the
Laguna Mountains of the Coast Range, about 15 miles north of the
Mexican Border.

PRUNUS SALICIFOLIA Humboldt, Bonpland, and Kunth.

WILLOWLEAF CHERRY; MEXICAN CHERRY.

The common cherry of the Elevated Central Tract. A small tree
0.34 to 0.64 meter (1 to 2 feet) in diameter and 6 to 10 meters (20
to 35 feet) in height, with white wood and thin-seeded fruit. It was
obtained in the San Luis, San José, and Huachuea mountains,  Its
determined vertical range is from about 1,341 meters, or 4400 feet
(Cajon Bonito Creek, Chihuahua), to 2,198 meters, or 7210 feet (San
José Mountains, Sonora). On the north slope of the San José Moun-
tains a tree measuring 0.34 meter (1 foot) in diameter and about 5
meters (15 feet) in height was found at the altitude of 2,027 meters
(6,650 feet); a tree 0.34 by 6 meters (1 by 20 feet) at 2,042 meters
(6,700 feet) altitude; a tree 0.6+ by 10 meters (2 by 35 feet) at 6,710
feet altitude; several trees at the Upper Spring (2,054 meters or 7,060
feet altitude), the largest measuring about 0.5 by 7.5 meters (1.64
by 25 feet) ; a tree 0.64 by 7.5 meters (2 by 25 feet) at 2,194 meters -
(7,200 feet) altitude, and several small trees at 2,197 meters (7,210
feet).

PRUNUS ILICIFOLIA (Nuttall) Walpers.

HOLLYLEAF CHERRY.

This, a small-sized tree, is the common cherry on the summits and
Pacific slopes of the Coast Range Mountains, in the neighborhood
of the International Boundary Line.

PRUNUS INTEGRIFOLIA (Sudworth) Sargent.
ENTIRELEAF CHERRY.
A tree about 5 to 8 meters (15 to 25 feet) in height, growing in
moist canyons on San Clemente Island, California.
ACACIA FARNESIANA (Linnzus) Willdenow.
HUISACHE.

This beautiful and fragrant tree was found on the banks of Las
Moras Creek, Kinney County, Texas. Tt is an abundant species
in the region round about San Antonio, Texas.
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ACACIA GREGGII Gray.

DEVILS CLAWS.

A common tree of Arizona and southern California; abundant
along the Mexican Border. The larger trees have the trunk a foot
in diameter and reach the height of 20 feet. At Pozo de Luis these
acacias were shedding their leaves in January. It is a species of
the Sonoran Zone. In southwestern Texas there is a shrub acacia
resembling L cacia greggii (Cat. No. 1523, July 1, 1893, Sierra Blanea,
Texas), but with smaller leaves.s

PROSOPIS ODORATA Torrey and Frémont.
TORNILLO; SCREW BEAN.

A slender, graceful tree, bearing twisted pods and whitish spines;
abundant along streams of the Lower Sonoran zone from the Rio
Grande of Texas to the Coast Range Mountains of California. Tt is
usually of the size of the devils claws (Lleacia gregyii), though zome-
times rivaling the mesquite. Along the Colorado River, in the
vicinity of Fort Mohave, Arizona, the forests of screw beans are
utilized by the Mohave Indians, who use the fruit for food. Ileaps
of screw beans may be seen in all of their settlements.

PROSOPIS GLANDULOSA Torrey.

MESQUITE.

This is a common tree or shrub, as the case may be, from the Gulf
coast of Texas to the Pacific Ocean, though it is rare west of the Coast
Range Mountains, along the Mexican Boundary Line. The vertical
range of the mesquite is from sea level (near Monument No. 258),
and below it (in parts of the Colorado Desert) up to the lower timber
line (altitude 1,692 meters, or 5.550 feet, near Langs Ranch) on the
mountains of the interior. This is an exceedingly variable species.
In Texas it grows as a small tree, having a drooping habit, and fern-
like, long pinnate leaves. In the deserts of New Mexico, Arizona,
and California it becomes a shrub, fornnng mounds or sand hills in
the most fertile places.  Along the Colorado River and its tribu-
taries it becomes a tree of considerable size.  Along the Santa Cruz
River, in Sonora. are forests of unusually large mesquites, some of
which measure 2} feet in diameter and 50 feet in height.  The mes-
quites of the Colorado River bottom, below Fort Mojave, also have
distinet trunks and grow to an unusual height.

a Another acacia (Aeacia constricta Bentham), usually considered as a shrub,
becomes a small tree on the headwaters of the Yagui River, near the Inter-
national Line and the boundary between New Mexico and Arizona.
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On the head of the Yaqui River, in Guadalupe Canyon, and along
Cajon Bonito Creek and the San Bernardino River the mesquite has
the habit of a tall, much-branched shrub, or frequently a small tree,
with a distinet trunk, bearing pods of a peculiar form and leaves
with crowded and very small pinne. It is probable that at least
three forms of the mesquite will eventually be recognized from the
Mexican border of the United States as follows:

(1) The mesquite of eastern Texas, west to Devils River, having
a slender, drooping habit, with few and long leaflets; fruit not
scen.  (2) The mesquite of the upper Rio Grande, extending thence
west to the Pacific Ocean; differs from the above in habit of growth
and in having smaller leaflets.s  (3) The mesquite of the San Ber-
nardino, Guadalupe, and Cajon Bonito creeks, headwaters of the
Yaqui River, having minute leaflets and a different fruit from No. 2.

The mesquite loses its foliage in winter, regaining it in April and
May. At Maricopa, March 31, 1885, it was noted as not vet in leaf,
and at Deming, New Mexico, April 24, 1885, as just unfolding its
leaves.

CERCIS RENIFORMIS Engelmann.

TEXAS REDBUD.

This small tree is very abundant in the vicinity of Fort Clark,
Texas, and thence west to Devils River, growing in the neighborhood
of streams.

PARKINSONIA ACULEATA Linnzus.

HORSE BEAN.

This graceful tree is extensively cultivated in the border towns.
It grows from Teéxas to California, but was onty found in a wild
state in the neighborhood of La Osa and La Ventana, in Pima
County, Arizona, and sparingly on the Sonoyta River, Sonora, Mex-
ico. It is a tree of the Lower Sonoran zone. The trunk is usuallv
less than 0.34 meter (1 foot) in diameter, the tree seldom exceeding
9 meters (30 feet) in height.

PARKINSONIA MICROPHYLLA ’rorrey.'
SMALLLEAF HORSE BEAN.

A beautiful and abundant tree, on the Mexican Border between
the Pozo Verde Mountains and the Colorado River. Tt is also found
about Fort Lowell, and along the Gila, Salt, and Verde rivers, in
Arizona. The bark is smooth, waxy, and bright yellowish-green
throughout, including the trunk down to the ground. This tree
often reaches the height of about 6 meters (20 feet), with the trunk

aDr. Mearns' No. 1 is Prosopis glandulosa Torrey, his No. 2 is Prosopis velutina
Wooten.—EDIToR.
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0.34 meter in diameter. We found it most abundant at Pozo de Luis
and in the Sonoyta Valley. Its local distribution differs from that
of the Palo Verde (Cercidinm torreyanund) in that its habitat ex-
tends to the hills and rocky places instead of being restricted to the
edges of arroyos.

CERCIDIUM TORREYANUM (Watson) Sargent.
PALO VERDE.

This tree resembles the small-leaf horse-bean (Parkinsonia mi-
crophylla), but is larger, with the bark less yellowish and waxy in
appearance; bark mostly smooth, but gray on the large trunks,
instead of green throughout. The leaves are larger. The well-
known Palo Verde is a tree of the Lower Sonoran Zone, ranging
from the Colorado Desert, where it blooms in April, east nearly to
the Pozo Verde Mountains, on the Mexican line.  On the plain west
of the Sierra de la Salada the finest specimens of this beautiful
tree were seen.  The largest had a trunk nearly a meter (2.5 to 3
feet) in diameter and about 10 meters (33 feet) in height.

SOPHORA SECUNDIFLORA (Cavanilles) de Candolle.'

FRIJOLILLO; FRIGOLITO; CORAL BEAN.

A small tree of the Rio Grande Valley, abundant in the vicinity
of Fort Clark, Texas, where it is known to the Americans as the
laurel and to the Mexicans as the * frijolillo.” It bears deep green
leaves of about 9 elliptical-oblong coriaceous leaflets and showy
terminal racemes of violet (sometimes white) flowers, which are
very fragrant; but, like those of Robinia, becoming overpowering
and nauseating when kept in large amount in a close room. The
large woody pods contain 1 to 4 rounded red beans, as large as small
marbles, and said to be poisonous. It is abundant in Devils River
Valley.

EYSENHARDTIA ORTHOCARPA (Gray) Watson.

EYSENHARDTIA.

A small tree in canyons on the headwaters of the Yaqui River.
It grows abundantly about the rock bases of Niggerhead, the Cerro
Gallardo, and at San Bernardino Springs.

PAROSELA SPINOSA (Gray) Vail.

INDIGO THORN; MANGLE.

This is a tree 7 to 10 meters (23 to 33 feet) in height and 2 to 4 em.
(7.9 to 15.7 inches) in diameter, spiny and of close habit. Tts copious
violet-colored flowers yield a delicious fragrance. It was first met
with in the Sonoyta Valley, Sonora. Mexico, where, contrary to the
habit of other trees of the region, it grew in the sandy bottoms of
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arroyos instead of upon their banks. It suckers profusely. We also
found it in arroyos about Tule Wells, and in canyons at the eastern
base of the Coast Range Mountains in California. It is known to
Mexicans as the “ mangle.”

ROBINIA NEOMEXICANA Gray.

NEW MEXICO LOCUST.

This beautiful locust grows in mountain canyons, ranging from
western Texas to Arizona. The largest are small trees from 3 to 4
meters (10 to 15 feet) in height, ripening their fruit in August. On
the San José Mountains, Sonora, Mexico, its range extends from 1,737
to 2,621 meters (5,700 to 8.600 feet), or from the Sonoran to the upper
limit of the Transition zonc.

OLNEYA TESOTA Gray.
SONORA IRONWO0O0D; PALO DE HIERRO.

This important tree of the Sonoran deserts ranges from the Sierra
de Moreno (Monument No. 146) to the Sierra de la Salado (Monu-
ment No. 175), on the Boundary Line, reappearing on the Colorado
Desert, to the westward, where it is called “ Arbol de Hierro.” Tt is
known in Arizona as the “ Palo de Hierro ” and is a tree 6 meters (20
feet) in height and half a meter (1} feet) in diameter, with gray,
shaggy bark on the trunk and larger limbs, the young shoots being
bright green.  The wood makes poor fuel and gives rise to a very dis-
agreeable odor when burning.  Between the Sierra de la Salada and
la Représo, in which region this tree is generally distributed. though
largest and most numerous along the arroyos or dry watercourses,
the finest examples of the ironwood tree were scen. One of them
was three-fourths of a meter (23 feet) in diameter and 10 meters (33
feet) in height.

PTELEA TRIFOLIATA Linnzus.

HOPTREE.

Several species of Ptelea were collected.  On San José Mountains,
State of Sonora, Mexico, was found Ptelea sancta Greene and perhaps
P. betulifolia; on San Luis Mountains was found 2. juennda Greene,
a handsome species with chestnut-colored branches, while on Hua-
chuca Mountains 2. cognata Greene is a common shrub.  The leaves
of the last exhale a very powerful odor.

HOLACANTHA EMORYI A. Gray.

HOLACANTHA.

This was a large tree, west of San Bernardino River, near Monu-
ment No. 79, Mexican Boundary Line.
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K@EBERLINIA SPINOSA Zuccarini.
KEBERLINIA; JUNCO.

An intricate spiny shrub growing in sandy places along the Rio
Grande of Texas and west to Tucson, Arizona.

FREMONTODENDRON CALIFORNICUM (Torrey) Coville.
FREMONT TREE; FREMONTIA.

This tree was found in the Jamul Valley, between El Nido and
Dulzura, California. -

RHUS INTEGRIFOLIA (Nuttall) Bentham and Hooker.
WESTERN SUMACH.

This, the only arborescent species of sumach seen by us on the
Mexican Line, was found at Point Loma, San Diego County, Cali-
fornia.

ACER SACCHARUM GRANDIDENTATUM (Nuttall) Sudworth.
LARGETOOTH MAPLE.

This is the hard maple of the Mexican Border region. I also
saw it in the Mogollon Mountains, of central Arizona, where the
leaves turned red in October. Usually it is a small tree in ravines
or canyons of the mountains; but in Turkey Canyon, in the San Luis
Mountains, near Monument No. 66 of the Mexican Boundary Line, a
tree was found which measured 2.25 meters (7.4 feet) in circumfer-
ence 1 meter above the ground, the trunk continuing about the same
size for 6 meters (20 feet), then dividing into threc nearly equal
branches. This tree was estimated to be about 18 meters (59 feet)
in height.e Several trees of this species in the neighborhood approach
this one in height. It was common at about 1,970 meters (6,000 feet)
altitude on the San Luis, San José, and Huachuca mountains.

ACER NEGUNDO Linnzus.
BOXELDER.

The boxelder was found on the San José Mountains, State of
Sonora, Mexico, and on the Huachuca Mountaing and the Verde
River, in Arizona, ranging in altitude from 1,006 meters or 3,300 feet
(in the Verde Valley) to 2,085 meters or 6,840 feet (canyon on north
side of the San José Mountains).

UNGNADIA SPECIOSA Endlicher.
TEXAS BUCKEYE; MEXICAN BUCKEYE.
This is a very small tree, found in the vicinity of Fort Clark,

Kinney County, Texas. The seeds or “beans” are similar to chest-
nuts, but poisonous.

a A photograph of this tree is reproduced and faces page 15 of the Report of
the Boundary Commission. 1898,
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Arizona to the head of Black Canyon (between Antelope and Bumble
Bee), and up the Verde River to Bloody Basin, between old forts
Verde and McDowell. Tt also occupies southern slopes of hills be-
tween San Carlos and Globe City, Arizona. On Tonto Creck its
range extends nearly to the Wild Rye. Large sahuaras (40 feet
in height) were noted on Ash Creck, a tributary of the Gila, at
the foot of Black Canyon, in Graham County, Arizona. The sahuara
affords safe nesting places for many species of birds and a secure
retreat to several small mammals. It seldom grows upon the desert
plains. but appears as soon as the bordering foothills are approached,
extending up the slopes and canyons to the upper limit of the Lower
Sonoran zone.  (Plate VIII, fig. 1.) On April 4, 1885, I passed, near
Rillito Station in the Santa Cruz Valley, a ranch owned by an
Englishman who had planted Cereus giganteus to form a fence, which
would have been a great success had not he mistaken some Echino-
cactus wislizen? for the sahuara, the latter having outgrown the
bisnagas, leaving gaps in his fence. Respecting the season of flower-
ing. cte., I find the following data in my journal:

May 5, 1885, when marching from Mountain Spring to Fort Lowell,
Arizona, I saw circles of opening buds on the summits of the sahuaras
for the first time. Four days later, on Picacho Peak, Arizona, the
sahuaras were crowned with wreaths of white flowers. At Casa
Grande, May 10—
all of the sahuaras are now in bloom. * * * After turning the point of a
mountain bhetween the Gila River and Phoenix, Arizona, we came to a forest
of the giant sahuara, which T noted as being of somewhat larger size and more
branched than those seen hetween here and Mountain Spring [near Tucson]. 1
think one that I saw would measure between 40 and 50 feet in height, but this
may be an overestimate. One of its arms or joints would exceed the average
size of thoxe growing about Bumble Bee or on New River—the northern and
upper limit of its range.

Licutenant Gaillard writes:

P’'robably nowhere along the boundary does the cactus growth attain such
Iuxuriance as in the foothills of the Sonoyta Valley. The giant cactus here
attains a height of 40 or 50 feet and forms perfeet forests, if the word forest
can properly be applied to a collection of these strange, ungainly, helpless-
looking olijects, which seem at times to streteh out clumsy arms appealingly to
the traveler, and which one can not see on its native desert without uncon-
sciously associating it with the uncouth forms of vegetation peculiar to the
Carboniferous era.

Maj. John G. Bourke gives the following:

And the majestic “ pitahaya,” or eandelabrum ecactus, whose ruby fruit had
Jong since been raided upon and carried off by flocks of bright-winged humming-
birds, than which no fairer or more alert can be seen this side of Brazil. The
“pitahaya ™ attains a great height in the vicinity of Grant, Tuceson, and Mae-
Dowell [Arizona], and one which we measured by its shadow was not far
from 55 to G0 feet above the ground.—On the Border, 24 ed., 1802, pp. 53-04,

30639—No. 536—07 M
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SAPINDUS MARGINATUS Willdenow.

WILD CHINA TREE.

The wild china tree was found along Las Moras Creek at Fort
Clark and on the San Pedro River in Texas, and thence along the
Border Line, in the Sonoran Life Zone. to south-central Arizona, rang-
ing in altitude from 300 to 1,070 meters (about 1,000 to 3,500 feet).
It was abundant, forming handsome shady groves in valleys on the
headwaters of the Yaqui River and in the Verde Valley of central
Arizona.

RHAMNUS CROCEA Nuttall.

EVERGREEN BUCKTHORN.

This tree was found at Campbell’s Ranch at Laguna, in the Coast
Range Mountains, 32.2 km. (20 miles) north of Campo, and on San
Clemente Island.  This last specimen but slightly resembles RAamnus
insularis Greene.

RHAMNUS PURSHIANA de Candolle.

BEARBERRY; CASCARA BUCKTHORN.

The bearberry was found in the San Luis, San José, and Huachueca
mountains, and on the headwaters of the Cajon Bonito Creek near
the boundary of Sonora and Chihnahua, Mexico.

ZIZYPHUS OBTUSIFOLIUS Gray.

OBTUSELEAF ZIZYPHUS.

In Arizona and Sonora this species sometimes becomes a small
tree having a trunk 1 to 4 decimeters in diameter and a height of 3 to
6 meters.  The branches are all armed with very long spines. It
usually branches from the ground around main trunks, spreading so
as to form an impenetrable growth.

CEREUS GIGANTEUS Engelmann.

GIANT CACTUS.

This, our tallest cactus. bears an edible fruit and attains the height
of 12 meters (40 feet). It is known in Arizona and Sonora as the
“sahuara.” A good picture of it faces page 23 of the Report of the
Boundary Commission, published in 1898, As we moved west on the
Mexican Line this species first appeared in canyons of the Pajaritos
Mountains, west of Nogales. near Monument No. 130, Tt extended
we=tward to the west base of the Gila Mountains, east of the Colorado
River. TIn the lower course of the Santa Cruz Valley, from Tumaca-
corl nerthward in Arizona. its range extends farther eastward than
on the Boundary Line. Tt reaches up the Agua IFria Valley of central
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1. CEREUS GIGANTEUS (SEE PAGE 65).
2. CEREUS THURBERI (SEE PAGE 66).
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Arizona to the head of Black Canyon (between Antelope and Bumble
Bee), and up the Verde River to Bloody Basin, between old forts
Verde and McDowell. It also occupies southern slopes of hills be-
tween San Carlos and Globe City, Arizona. On Tonto Creek its
range extends nearly to the Wild Rye. Large sahuaras (40 feet
in height) were noted on Ash Creek, a tributary of the Gila, at
the foot of Black Canyon, in Graham County, Arizona. The sahuara
affords safe nesting places for many species of birds and a secure
retreat to several small mammals. It seldom grows upon the desert
plains, but appears as soon as the bordering foothills are approached,
extending up the slopes and canyons to the upper limit of the Lower
Sonoran zone. (Plate VIII, fig. 1.) On April 4, 1885, I passed, near
Rillito Station in the Santa Cruz Valley, a ranch owned by an
-Englishman who had planted Cereus giganteus to form a fence, which
would have been a great success had not he mistaken some Echino-
cactus wislizeni for the sahuara, the latter having outgrown the
bisnagas, leaving gaps in his fence. Respecting the season of flower-
ing, etc., I find the following data in my journal:

May 5,1885, when marching from Mountain Spring to Fort Lowell,
Arizona, I saw circles of opening buds on the summits of the sahuaras
for the first time. Four days later, on Picacho Peak, Arizona, the
sahnaras were crowned with wreaths of white flowers. At Casa
Grande, May 10—
all of the sahuaras are now in bloom. * * * After turning the point of a
mountain between the Gila River and Phoenix, Arizona, we came to a forest
of the giant sahuara, which I noted as being of somewhat larger size and more
branched than those seen hetween here and Mountain Spring [near Tucson]. 1
think one that 1 saw would measure between 40 and 50 feet in height, but this
may be an overestimate. One of its arms or joints would exceed the average
size of those growing about Bumble Bee or on New River—the northern and
upper limit of its range.

Lieutenant Gaillard writes:

Probably nowhere along the boundary does the cactus growth attain such
luxuriance as in the foothills of the Sonoyta Valley. The giant cactus here
attains a height of 40 or 50 feet and forms perfect forests, if the word forest
can properly be applied to a collection of these strange, ungainly, helpless-
looking ohjects, which seem at times to stretch out clumsy arms appealingly to
the traveler, and which one can not see on its native desert without uncon-
sciously associating it with the uncouth forms of vegetation peculiar to the
Carboniferous era.

Maj. John G. Bourke gives the following:

And the majestic * pitahaya,” or eandelabrum cactus, whose ruby fruit had
Jong since been raided upon and carried off by flocks of bright-winged hunnning-
birds, than which no fairer or more alert can be seen this side of Brazil. The
“ pitahaya ™ attains a great height in the vicinity of Grant, Tuceson, and Mae-
Dowell [Arizonal, and one which we measured by its shadow was not far
from 55 to 60 feet above the ground.—On the Border. 2d ed., 1892, pp. 5354,
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CEREUS THURBERI Engelmann.

THURBER CACTUS; PITAHEAYA; PITARAYA DULCE.

On the Boundary Line this huge plant ranges from the Sierra del
Cébota west to the Quitobaquita Mountains (Monuments Nos. 150 to
176). Its range does not extend far into the United States, probably
nowhere reaching the Southern Pacific Railroad. Tt bears an exeel-
lent fruit, two crops ripening ceach year, in July and October. The
Papagos live on it exclusively. (Plate VIII, fig. 2.)

CEREUS SCHOTTII Engelmann.

SCHOTT CACTUS; SINITA.

This superb cactus was found only between the Sierra de la Salada
(Monument No. 175) and Monument No. 179. On most of this
stretch of country it was very abundant.

The range of another giant cactus (Cercus pringlel) extends north
to within 40 miles of the United States border, south of the Sonoyta
Valley. - :

OPUNTIA FULGIDA Engelmann.

CHOYA.

This arborescent Cylindropuntic reaches the height of 3 meters, or
10 feet. It is abundant in southern Arizona.

OPUNTIA VERSICOLOR Engelmann.

TREE CACTUS.

The tree cactus is a striking feature of the scenery of Arizona and
Sonora, where it is locally abundant.

OPUNTIA SPINOSIOR (Engelmann) Toumey

SIGURA.

Locally abundant on the Sonora-Arizona boundary.
ARBUTUS ARIZONICA (Gray) Sargent.

ARIZONA MADRONA.

The madrona is a spreading tree. with reddish-brown rough bark.
It was found on the San Luis, Mule San Jose, and Tuachuea moun-
tains, occupying a zone extending from near the junction of the
upper Sonoran and Transition nearly to the Canadian or lower
Boreal. Tts ascertained vertical range is from 1,770 meters, or 5800
feet (Millers Canyon, ITuachuca Mountains), to 2320 weters, or
1600 feet (San Jose Mountains, Sonora, Mexico).  Some remark-
ably fine examples of this tree were found near a spring in Turkey
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Canyon, on the west side of the San Luis Mountains, at an altitude
of about 1,970 meters (6,000 feet). The largest was photographed
October 2, 1893; three trunks sprang from a common bole, perhaps
measuring 9 meters (29 feet) in circumference. The individual
trunks measured, respectively, 1 meter above the bole, 3.18 meters
(10 feet), 2.51 meters (8.2 feet), and 1.07 meters (3.3 feet) in circum-
ference, and the trees were about 20 meters (65 feet) in height.

Near the Boundary Line, on the west side of the San Luis Moun-
tains, at the altitude of 1,920 meters (6,300 feet), I saw a grove of
madrofias composed of unusually large trees. The largest was a
double tree having a short trunk measuring 3.5 meters in circum-
ference, the forks measuring, respectively, 2.2 and 1.69 meters in cir- -
cumference; height estimated at 10 to 12 meters (35 to 40 feet).

ARCTOSTAPHYLOS PUNGENS Humboldt, Bonpland, and Kunth.
MANZANITA.

The manzanita is a gnarled and twisted shrub or low tree, having
smooth and shiny reddish-brown bark, and berries which in their sea-
son are the favorite food of bears, squirrels, and pigeons. It was
found in the Upper Sonoran and Transition Zones of all the high
mountains of the Elevated Central Tract from the San Luis to the
Pajaritos (Monuments Nos. 64 to 136). In the Canelo Hills, north-
west of the Huachuca Mountains, Arizona, was seen an arborescent
manzanita 4 meters (15 feet) in height and measuring almost a meter
(3 feet) in girth of trunk.

Other species of Arctostaphylos were abundant -throughout the
mountains of the Coast Range in California.

BUMELIA RIGIDA (A. Gray) Small.
SHITTINWOOD.

This is a spiny shrub or small tree of the Sonoran Life Zone, rang-
ing from western Texas to Arizona. In appearance it is not unlike
Zizyphus. The largest one seen on the San Bernardino River at
Monument No. 77 was about 8 meters (25 feet) in height.

BRAYODENDRON TEXANUM (Scheele) Small. ( Divspyros texana Scheele.)
NMEXICAN PERSIMMON.

The Mexican persimmon was abundant in the region surronnding
Fort Clark, in Kinney County, Texas. It flowers in April and May.

FRAXINUS CUSPIDATA Torrey.
FRINGE ASH.

The fringe ash was only found by us on the main Hachita peak
of the Big Hatchet Mountains, in Grant County, New Mexico,
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FRAXINUS VELUTINA Torrey.
LEATHERLEAF ASH.

This is the common ash of the Mexican Boundary region. Going
west we first saw it in damp canyons of the Dog Mountains, and at
Alamo Hueco Spring, in Grant County, New Mexico. It was a com-
mon tree, west to the Patagonia Mountains, Arizona, occupying
damp situations through the Elevated Central Tract, in the Upper
Sonoran and Transition Zones. In the Verde Valley of central
Arizona it grows as low as 910 meters (3,000 feet), and on San
José Mountain, State of Sonora, Mexico, it was found up to 2,290
meters (7,500 feet). Specimens from the Dog Mountains, New
Mexico, have much broader leaves than those from more western
localities. On the Mexican border this tree reaches the height of
25 meters (80 feet), with the trunk 0.64 meter (2 feet) in diameter.
At the Upper Spring, in a canyon on the north side of the San José
Mountains (altitude 2,210 meters or 7,250 feet) is a grove of ash
trees, seven of which measure from 0.3 to 0.5 meter in diameter and
from 15 to 20 meters (50 to 80 feet) in height.

CHILOPSIS LINEARIS (Cavanilles) Sweet.
DESERT WILLOW.

A willow-like tree, about ¢ meters (20 feet) in height, bearing
terminal racemes of purplish flowers, and seed pods 25 cm. in
length. (Plate IX, fig. 1.) It grows in sandy water courses in
dry districts from Texas to California, and belongs to the Sonoran
Life Zone. T obtained it at Fort Clark, Kinney County, Texas.
After leaving the Rio Grande it was not seen until reaching the
Upper Corner Monument. (No. 40), in Grant County, New Mexico.
It was common thence in suitable localities west to Mountain Spring,
halfway up the east slope of the Coast Range of California. It is
also abundant in central Arizona.

SAMBUCUS MEXICANA de Candolle.
MEXICAN ELDER.

On the east side of the ITuachuea Mountains, Arizona, 2.290
meters (7,500 feet) altitude, an elder tree 4.5 meters (15 feet) high,
with a trunk measuring nearly a meter (3 feet) in circumference, was
found. This specimen (No. 1559, U. S. Nat. Mus.) is marked as
having been determined by Dr. N. L. Britton; but T have since seen
the ripe fruit, which is red. Tt should be compared with the red-
berry elder (Sambucus callicarpa Greene).  No equally large indi-
viduals were seen, but the species was found in several places in the
Huachuea Mountains, extending its range up into the pine belt.  On
the San José Mountain, Sonora, Mexico, it was obtained from 2,200
to 2,225 meters (7,200 to 7,300 feet) altitude.
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SAMBUCUS GLAUCA Nuttall.

PALE ELDER; BANCO.

On the east, thie Mexican sanco was first met with on the Santa
Cruz River of Sonora and Arizona, its range extending westward
across the Coast Range of California. Specimens were collected in
Arizona, California, Lower California, and Sonora, Mexico. Its
habitat is along permanent streams and about springs in the Sonoran
Life Zone. At Santo Domingo, on the Sonoyta River, Sonora, Mexico,
Don Cypriano_ Ortejo, alcalde of the village, showed me a tree .
(specimen No. 2718) measuring 1.5 meters (5 feet) in circumnfer-
ence and 8 meters (26 feet) in height, which was known to he 34
years old in the year 1894. This was the largest one seen, although
many in the Santa Cruz Valley were large.

INTRODUCED SPECIES OF TREES, NOW GROWING WITHOUT CULTIVATION ON
THE MEXICAN BORDER OF THE UNITED STATES.

CHAMAECYPARIS sp.
CEDAR.

An ornamental shade tree which has sparingly escaped from cul-
tivation at Brackettville, Kinney County, Texas.
FICUS sp.

FI1a.

Large trees were found growing without cultivation at Strickland
Springs, Kinney County, Texas; in the Pozo Verde Mountains, Ari-
zona; in the neighborhood of Sonoyta, Sonora; and at Rancho de San
Isidro, Lower California.

MELIA AZEDARACH Linnazus.

CHINA TREE; PRIDE OF INDIA.

A favorite shade tree, introduced from Persia, and now thoroughly
naturalized in Texas. The umbrella china-tree (Melia azedarch
umbraculifera Sargent) grows luxuriantly at Fort Clark, Texas.

SCHINUS MOLLE Linnaus.
PEPPER TREE.

A favorite shade tree in southern California, often growing half
wild about deserted ranches.

EUCALYPTUS (several species).

Shade trees at Tuceson and La Osa, Arizona, and throughout the
coast region of southern California.
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NICOTIANA GLAUCA Graham.

OONETON; TRONADORA: TOBACCO.

A South American tree, naturalized and frequently cultivated on
the Mexican Border, from Texas to California. “ Natives of Buenos
Ayres; naturalized in Mexico; formerly cultivated; now wild”
(Botany of California).

Several introduced species of palm grow in semicultivation on
the Mexican Border, about towns.

LIFE AREAS OF THE MEXICAN BOUNDARY REGION.

The land areas of North America comprise three primary biologic
regions: a Boreal Region, an Austral Region, and a Tropical Region,
each forming a broad belt that extends transversely across the con-
tinent. In general, the Boreal Region corresponds to British Amer-
ica, also including Greenland and Alaska; the Austral Region to the
United Statex; and the Tropical Region to Mexico, the West Indies,
and Central America. Owing to the differences of temperature as a
controlling factor, the boundaries of these primary regions are, how-
ever, very irregular, conforming to certain isothermal lires, rather
than to parallels of latitude. Thus, over limited and detached areas
in which differences in altitude give similar temperatures, the
Boreal belt is pushed south through the whole breadth of the Aus-
tral, and extends into Mexico, or portions of the Austral belt are
crowded across the Tropical, as in the high table-land of Mex-
ico. Tt is not strange, therefore, that while the border region of
Mexico and the United States lies in greater part within the low-
est division of the Austral Region (Lower Austral Life Zone), a line
drawn from either end of the Boundary Line to the summit of San
Francisco Mountains, in central Arizona, crosses the same primary
life aréas that are bisected by a line drawn from the equator to the
north pole through the continent of North America. The mountain
ranges crossed by or in close proximity to the Mexican Boundary Line
are not nearly so high as San Francisco Mountains, which is the
highest land in Arizona; but we have, nevertheless, portions of each
of the three primary biologic regions in the boundary strip, begin-
ning on the east with the Tamaulipan or highest division of the
Tropical Region, rising through the three subdivisions of the Ans-
tral Region, penetrating the lowest zone (Canadian) of the Boreal
in the highest mountains of the interior, and again descending
through the Austral to the Lower Californian division of the Tropical
Region on the west.

Although the Tropieal and Boreal areas of the Mexiean Boundary
strip are so small as to be geographically insignificant, the fact that
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cach possesses a wholly distinet flora and fauna gives them biological
importance out of proportion to their extent. DBefore proceeding to
a discussion of the composition of their faunal ard floral elements,
it will be well to take up the subject of subdivisions of the primary
regions, which may be classified as below:

Primary regions. Necondary life zones.
1. Arctic or Arctic-Alpine Zone.
1. Roreal Region_ . ____________ 2. Hudsonian Zone.

3. Canadian Zone.
4. Transition Zone.

2. Austral Region___________________. 3. Upper Austral Zone.
6. Lower Austral Zone.
3. Tropical Region______________.______ 7. Tropical Areas.

The Boreal and Austral regions are each naturally divided into
three subsidiary transcontinental zones, their boundaries being irregu-
larly sinuous in conformity to the governing isotherms, just as in the
case of the primary regions.*

e\ knowledge of the life areas, and of the so-called faunas and floras is
indispensable to the student of biology whose field has an uneven surface,
or occupies a large extent of country. The time spent in mastering the life
zones of his ficld will save the expenditure of a vast amount of speculative
energy—in wondering, for instance, why it is that he finds as many forms of a
certain group at a certain point on the PPacitic slope of the Sierra Nevada of
California as are found between those mountains and the Atlantic, the answer to
which is that the siume life areas fall within each field, ofe in a belt only 10
miles in width. the other more than 200 times as wide., The Ilistorical
Synopsis of Faunal and Floral Divisions Proposed for North America, by
Dr. . IHart Merriam (Proc. Biol. Soe. Wash,, VIII, pp. 6 to 20), gives the
principal authorities on distribution and life areas in America; while, for work-
ing purposes, the following will suttice:

By Dr. J. A, Allen: On the Mammals and Winter Birds of East Florida,
with * * * g Sketeh of the Bird-Faunwe of Eastern North America. Bull
Mus. Comp. Zoil, 11, No. 3, April, 1871,

The Geographical Distribution of North American Manmals, Bulll Amer.
Mus. Nat. IHist.,, XTIV, Art. X1V, December 29, 1892, pp. 199 to 243, with 4
colored maps.

v D C. Iart Merriam @ Results of a Diological Survey of the San Francisco
Mountain Region and Desert of the Little Colorado, Arizona.  North Ameriean
Fauna. No. 3, September 11, 1890, pp. 1364 vil, with numerous colored maps and
charts.

The Geographic Distribution of Life in North America, with Special Refer-
ence to the Mammalia. Proe. Biol. Soe. Wash,, VII, pp. 1 to G4, with colored
map. .

Laws of ‘Temperature Control of the Geographic Distribution of Terrestrial
Animals and Plants,  The National Geographic Magazine, VI, December 29, 1894,
pp. 229 to 238, with four colored maps.

The Geographie Distribution of Animals and Plants in North America.
Yearbook of the U, N, Department of Agriculture for 1804, pp. 203 to 214, with
map showing life zones of the United States,
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For an early account of the life zones or belts of plant and animal
life in the mountainous portion of Arizona between the Gila and
Colorado rivers, including San Francisco Mountain, attention is
called to the writer’s essay ¢ on the ornithology of the alpine portions
of the area under consideration, based on field work extending from
1884 to 1888, in which 100 species of birds, excluding intruders from
the upper Austral Zone, are given as representing the avifauna of
the Transition and Boreal zones.

It will be observed, on perusal of the literature relating to life
areas, cited above, that, accepting Dr. C. Hart Merriam’s latest conclu-
sions, which practically differ from those of Allen and other natural-
ists only in nomenclature, that we have returned to the teaching of
our early physical geographies; that there are but three primary
biologic and climatic regions the world around, Tropical, Arctic (or
Antarctic), and Austral (or Temperate)—hot, cold, and interme-
diate—and that these are based entirely on temperature.

Doctor Merriam’s latest work, in extending the long-recognized
castern life zones across the continent to the Pacific, is theoretically
logical for three reasons: (1) Because these six subdivisions of the
Austral and Boreal regions are based on practical work in the East,
where they were originally established by the older naturalists—
Allen, Verrill, and many others—for convenience of classification
of associated groups of animals and plants, and in the West they
could be utilized as convenient, even if not natural, subdivisions of
the primary regions; (2) because practical ficld work in the West,
largely conducted under the guidance of Doctor Merriam himself,
has proved that these zones are just as natural and just as conven-
ient in the West as they are in the East; and (3) that the same
zones exist on all sides of the earth and on both sides of the equator,
and might as well have been continued at once around the Old World
and the New, in which case appropriate names could have been ap-
plied to each. While there is nothing new in the theory of “life
areas ” and “temperature control,” their general systematic appli-
cation to the problems dealing with the natural distribution of plants
and animals on the earth, and with their artificial introduction into
new areas for the uses of man is a matter of importance. Doctor
Merriam has defined with admirable clearness a suflicient number of
sections of circumpolar life zones, covering the North American
continent, for present use; and it is desirable that his system of
nomenclature be generally adopted in dealing with them, on account
of its popularity and of the large amount of work already based
upon it. The correlation of the life zones of the Old World to those
of the New has already been taken up by field naturalists employed
by the United States National Museum.

a Auk, VII, January to July, 1890, pp. 45-00 and 2051-264,
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DIFFERENTIATION TRACTS.«

When the collection of mammals from the Mexican Boundary. was
assembled, it became obvious immediately that all of the forms varied
geographically and that certain regions stamped certain peculiari-
ties upon all of the species inhabiting them. Pallid forms came
always from the two deserts, and dark forms from the elevated tract
which separates them and from the coastal regions bordering the Gulf
of Mexico and the Pacific Ocean. Again, the pallid forms from the
high Eastern Desert Tract differed from the pallid races of the same
species in the low Western Desert Tract, and the darker forms from
the Elevated Central Tract differed appreciably from those of the
Middle Texan Tract and the Pacific Coast Tract. Besides these five
principal tracts, which cover almost the whole extent of the Mexican
Boundary, it was found that the elements of differentiation tracts
penetrate the line from north or south at several points, and these
have been styled Minor Differentiation Tracts, as they are not fairly
bisected by the Mexican Boundary Line. The islands off either ex-
tremity of the Boundary Line also furnish peculiar mammal forms,
and have been called Insular Differentiation Tracts. As a whole, the
mammals conform regularly to the characteristics impressed upon
them by differences in these tracts. It is certain that no mammal is
precisely the same in any two of the five principal tracts, although
the degree of variation—which is by no means confined to differences
in color, but extends to form, proportion, and size—varies in differ-
ent groups and species. In many cases species pass through a regu-
lar intergradation, on the borderland, in passing from one tract to
the next. In this work I have characterized these intergrading
forms as subspecies, distinguishing as full species overlapping and
separated forms, when the latter are not known to intergrade in
regions north or south of the line. In the order of occurrence, from
east to west, the tracts are as given below:?

Padré Island Tract.

Tamadipan Subtropical Tract. .

Middle Tewan Tract.

Eastern Desert Tract.

Elevated Central Tract.

Yaqui Basin Subtropical Tract.

Western Desert Tract.

Californian Subtropical Tract.

Pacific Coast Tract.

Santa Barbara Island Tract.

a See Plate IT.
b The detailed description of collecting stations (pp. 74 to 142) gives a fair
idea of the zoographic features of the several tracts.
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Padré Island Tract.—This comprises the low, sandy islands lying
off the coasts of Texas and Tamaulipas, on which peculiar (usually
pale colored) mammals exist.

Tamaulipan Subtropical Tract.—This corresponds to the Rio
Grande embayment, a limited area about the mouth of the Rio
Grande, in which there is an intrusion of Mexican forms.

Aiddle Teean Tract—This includes the region crossed by the Rio
Grande between the Rio Grande embayment and the Eastern Desert.

Eastern Desert Tract.—This comprises a portion of the Rio Grande
Valley and a group or chain of ancient lake basins and desert plains
extending. as bisected by the Boundary Line, from the Quitman
Mountains on the east to the meridian line of the Boundary 100 miles
west of El Paso.

Elevcated Central Tract.—This lies between the last point (Monu-
ment No. 53) and the Sonoyta River Valley (Monument No. 163),
west of the Cobota and Nariz mountains. This area is more complex
than the other tracts, as it contains the high western rim of the con-
tinental divide, with altitudinal zones ranging upward from the
Lower Sonoran (in the Yaqui Basin) to the lower edge of the Boreal
(on the highest mountains); but nearly all of it lies within the
Austral Zone. '

Yaqui Basin Subtropical Tract—Increased intensity of coloration
characterizes the mammals from the valleys containing the  terminal
streams of the great Yaqui River of Mexico, some of which rise on
the United States side of the Boundary.

Western Desert Tract.—This begins at the Sonoyta Valley, at
Monument No. 163, and extends to the east base of the Coast Range
Mountains (Monument No. 227). Tt is divided by the great Colorado
River. :

Californian Subtropical Tract—This is characterized by the intru-
ston of a few peculiar forms from Mexico, in the Colorado Valley and
along the east base of the Coast Range Mountains.

Puacific Coast T'ract.—This occupies the strip of land between the
Colorado Desert and the Pacific Ocean (Monuments Nos. 227 to 258)
on the Boundary, but extending far to the north and south.

Santa Barbara Island  Tract—-Characterized by very distinet
mammal forms, which have a heavy coloration, the reverse of those
found upon the islands of the Gulf of Mexico.

DESCRIPTIONS OF PRINCIPAL COLLECTING STATIONS.¢

These descriptions are followed by a condensed tabular list of 102
principal collecting stations (p. 143), where the most essential data

a IFor location of the collecting stations see Plate 1.

.
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respecting them may be conveniently referred to. In my itinerary,
beginning on page 8, will be found such facts regarding the inter-
vening and surrounding country as seem to be important.

Station No. 1.—Fort Worth, Tarrant County, Texas. Altitude,
193 meters (623 feet). Country rather flat; well wooded with decid-
uous trees. Birds and shells were collected on the South Fork of
Trinity River January 30 and 31, 1892, by Mearns and Holzner.

StatioN No. 2.—Fort Clark, Kinney County, Texas. Altitude, 308
meters (1,011 feet). The post is located at the head of Las Moras
Creek, a wooded stream encircling it on three sides, and is surrounded
by a low, nearly level, grassy, mesquite-wooded country, in which
there are a few hills and ridges of limestone. The streams and
arroyos are fringed with trees and vines, which not infrequently
meet from opposite sides, their branches interlacing above the water.
Evergreen oak, elm, and pecan are the principal trees along the
streams, and patches of scrub oak, redbud, black persimmon, and
other shrubbery cover much of the adjacent strip. Farther away
from the streams the country is more open and grassy, often sparsely -
covered with mesquite, which here has a gracefully drooping habit of
growth. The region is thickly settled, and in a few places the soil is
cultivated. :

This station was occupied by me from November 5, 1892, to June 6,
1893, and from July 3 to July 14, 1893. Collections of mollusks, crus-
taceans, vertebrates, plants, and rocks were made.

In the autumn of 1897 I was again ordered to Fort Clark for sta-
tion, and remained there from November 15, 1897, to June 15, 1898,
when the occurrence of war with Spain gave me a change of location.
During this period malarial sickness prevented field colecting to
more than a very limited extent.

Flora of Fort Clark.—In this vicinity, owing to the length of time
that I was stationed here, extensive collections were made, as is shown
by the following lists:

The most abundant native trees are:

Texas Spanish bayonet, Yucca treculeana Carriére.

Pecan (hickory), Hicoria pecan (Marshall) Britton.

Willow, Saliz—several species.

Durand oak, Quercus breviloba (Torrey) Sargent.

Texas oak, Quercus terana Buckley.

Cedar elm, Ulmus crassifolia Nuttall.

Sugarberry, Celtis mississippiensis Bose.

Red mulberry, M orus rubra Linnweus.

Sycamore, Platanus occidentalis Linnaus.

Huisache, Acacia farnesiana (Linneus) Willdenow.
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Prairie mesquite, Prosopis glandulosa Torrey.

Texas redbud, Cercis reniformis Engelmann.

Coral-bean. Frijolito. “ Laurel,” Sophora secundiflora (Cava-
nilles) de Candolle.

Texas buckeye, Ungnadia speciosa Endlicher.

Wild china, Sapindus marginatus Willdenow.

Mexican persimmon, Brayodendron texanum (Scheele) Small.

The following half-wild species of trees, introduced from othcr
localities, were common :

Cedar, C'hamacyparis.

Fig, Ficus.

Umbrella china tree, Melia azedarach wmbraculifera Sargent.

Desert willow, Chilopsis linearis (Cavanilles) Sweet..

Beautiful ceesalpinia, Poinciana pulcherrima Linnweus.

The plants which make up the bulk of the chaparral and the
thickets along streams are the Texas barberry (Berberis trifoliata
Moricand), the blackberry (Rubus sp.), the green-bark acacia (Cercid-
ium texannm Gray), the true acacias (:Acacia amentacea de Can-
dolle, A. berlandieri Bentham, 4. remeriana Schlechtendal), the
Texas colubrina (Colubrina texensis Gray), several species of sumach
(Rhus trilobata Nuttall, B. microphylla Englemann, etc.), and the
button-bush (Cephalunthus oceidentalis Linngeus), with which are
often associated the Texas fog-fruit (Lippia liqustrine Britton),
blazing star (Lacinaria), and horse nettle (Solanum carolinense
Linneus).  Vines of many kinds make canopies over the smaller
streams, and in open spaces the “ calabazilla ” or wild pumpkin (Cu-
curbita fotidissimae Humboldt, Bonpland, and Kunth) is abundant.
Spanish bayonet, soapweed (Ywucca glanca Nuttall), and %potted
agave (Agare m(tculosa Hooker) cover much of the dry plains, in
company with shrubs and members of the cactus family, which
include, besides an abundance of prickly pears and Cylindropuntias,
Cactus stellatus texanus (Engelmann), Cereus (Fchinocereus) caws-
pitosus Engelmann and Gray, and other species of Echinocerens and
several species of the hedgehog-cactus (Echinocactus horizontha-
lonius, E. setispinus, and E. hamatocanthus longihamatus).

The fauna of this station is rich. Crustaceans, fishes, birds, and
mammals are abundant. The reptilian fauna is more varied than at
any other station occupied by us. Turtles are numerous in species.
Alligator ndssissippiensis Daudin has once been taken about 32 km.
(20 miles) south of Fort Clark, and the species is said to exist in
lagoons of the Rio Grande a short distance to the eastward. Lizards
are abundant.  Among those collected are the horned toad (Phryn-
osoma cornutum) and Liolepisma laterale (Say). The banks, pools,
and streams swarm with aquatie reptiles; on land the bead snake
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(Elaps fulvius) and rattlesnakes (Crotalus adamantens atrow ) are
abundant ; and numerous other species were collected.

The following is a list of the land and fresh-water mollusks collected
in the vicinity of Fort Clark, Texas:?®

1. Polygypra terasiana Moricand. 18. Planorbvis tumidus Pfeiffer.

2. Limaa campestris Binney. 19. Planorbis trivolris Say.

3. Bulimulus dcalbatus Say. 20. Planorbis bicarinatus Say.

4. Bulimulus  dealbatus  ragsdalei | 21, Valvata guatemalensis Morelet.
Pilsbry. 22, Amnicola peracuta Walker.

5. Bulimulus alternatus marie  Al- | 23, Amnicola sp.
bers. 24. Spherium clevatum Ilaldeman.

Glandina terasiana Pfeiffer.

. Spharium solidulum I’'rime.

6.
7. Pupa fallur Say. . Pisidium compressum Prime

8. Pupa contracta Say. 27. Lampsilis anodontoides Lea.

9. Succinea lincata W. G. Binney. . Lampsilis tcrasensis Lea.,

0. Succinea arara Say. terasensiy  compressus
11. Suecinea luteola Gould.
12. Helicina orbiculata Say.

. Lampsilis
Simpson,
. Lampsilis berlandicri Lea.

13. Zonitoides radiatula Alder. 31. Lampsilis mearnsi Simpson.
14, Limnaa columella Say. - 32. Anodonta imbecillis Say.
15. Limnaa humilis Say. 33. Unio popcii Lea.

16. Physa osculans Haldeman, 34 Quadrula undulata Barnes.

17. Planorbis licbmenni Dunker. . Quadrula couchiana lea.

StatioNn No. 3.—Fort Hancock, El Paso County, Texas. Altitude,
760 meters (2,500 feet). Post built on bottom land beside the Rio
Grande. Lines of cottonwood and willow mark the shifting
courses of the river, which dries up at certain seasons. The river
flats are occupied hy dense patches of arrowwood, flanked by the
tornitlo or serewbean and mesquite. Still farther back is an arid
waste of sandhills and desert country, forming one of the lower basins
of the Eastern Desert Tract, with the characteristic desert flora in
which the Kaberlinia and a coarse Senecio are conspicuous.

This region is sparsely inhabited, not irrigated, nor under culti-
vation.

This important station was occupied by me from June 7 to July 2,
1893. TLarge collections of animals and plants were made. The
birds and mammals were of special interest, particularly the former,
as they were almost all breeding specimens, frequently taken with
their nests and eggs, and all typical of the Eastern Desert.

a For convenience the determinations and nomenclature of Edward D. Cope
in the work entitled The (rocodilinng, Lizards, and Snakes of North America,
printed in the Report of the U. 8. National Museum for 18098, are here adopted.

b The greater part of these were colleeted after the publication of Dr. Wil-
liam Iealey Dall's report on the mollusks collected by the Biological Section
of the International Boundary Commission, printed in the Proceedings of the
United States National Mureum, XIX. 1896, 1 am indebted to Doctor Dall and
Mr. Charles Torrey Simpson for assistance in determining these species,
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Record of temperature (Fahrenheit) and sunshine at Fort Hancock, Texas.

8. Ten{wmtim._ Sun- L605. Temperature. Sun-
Highest. Lowest. shine. Highest.| Lowest. | ®bine.
Per cent. Per cent.
Junol.. e <] 50 43 101 59 42
June?.. ...._...... 1] m 49 105 55 50
June 3 o8 47 51 (L] 50 52
June 4..... 100 51 100 104 52 52
Junes... 9 56 100 109 60 49
June6........_.... 101 59 100 108 64 45
June7.._........... 98 59 100 108 h8 50
June&.__....._.... 101 100 106 59 46
June9 ... ._..... 108 49 100 107 58 49
Junel0............ 108 50 100 X 108 a0 48
June 11 103 64 39 110 (-] 48
June 12... 105 64 41 110 70 40
June 13 .. 100 a2 38 | 107 61 46
June 14 .. o 9 8 Average for
June 15 9 il | June,1883." 1029 |  56.6 4.3
Junel6 .. ... ... 103 58 45 |
June17._..... ... 103 60 43 ! ‘
Ma.rimum temperatures.
Month. 1889, 1590, ‘ 1891. 1892, 1898.
— ! .
JANUATY ... ...l e e s 58.74 | 56.34 | 60.22 a2.12
February ......_..... 71.21 | 65.25| 68.68 65.32
March_............... 77.70 | 68.13| 73.12 72.19
APl e 85.50 | 80.33 | 81.33 856.10
MY et e eiiiaaaaas 95.45 | 86.43 | 90.12 88.09
IS 55 U 98.76 | 97.16 | 102.03 | 102.86
B £ ) 2N 101.48 | 100.96 | 102.06 | 101.03 |....._..
August . _ s 97.19 | 96.71) 99.70 | 95.90 |.._..._.
September ... ... ... 83.26 | 91.33| 86.76 | 95.10 [...._...
October ___. 81.93 | 80.00 | 83.22 ! 80.45 [._......
November . 63.96 | 69.57 72.70 68.33 ........
December ... ... ... i 68.06 | 64.00 | 60.19 | 58.22 | .. ...
AVOTREC - oot eeee e eeeeeenaeeaen] BLIT | B2.50 m.s',{ 81.21 | 79.28
Minimum temperatures.
21.41| 26.16 | 14.61| 19.35 | 16.35
23.85 | 23.68 | 25.36 20.86 38.17
34.10| 32.67 | 31.90; .00 29.08
43.80 | 41.10 | 38.43| 35.33 35.96
48.19 | 50.74 | 49.68 | 45.29 46.58
56.80 | 59.43 | 55.53 | 51.56 56.56.
63.77 | 63.67| 6438 6250 |........
60.55 | 61.39 | 59.33| 56.80 |........
47.80 | 53.66 | 57.06 | 46.03 |........
39.48 | 34.60 ) 37.09( 39.16 |........
22.10 1 2856 | 27.40 | 27.28
27.96 } 260,58 | 1519 [ 18.26
40.81 ‘ 41.77 | 90.66 | 38.45
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Rcecord of temperature (Fahrenheit) and sunshine at Fort Hancock, Teras—
Continued.

Mean temperatures.,

Month. 1889, 1 1890, ‘ 1891, l 1892, | 1803,

42450 35,47 3078 | 2023
4 6530 4577 LT
55,18 50.01| 53.06 | 50.62
63,30 1 50.38 58831  60.53
B, ! 6! enm
W 7634 T6.W ! 7071
w281 K322 8190 ...
.05, .50 7685
72,49 TLYL, 70.36

57.%0 60.64‘ 59.80 |..

. 438 49061 M.05 | 4780
.................................................... Fason! a8 3iey s

——fo =

................. ...._} Gl.(l)l 62.13 59.70 59.&'5[ 58.19

Annual rainfall : 1889, 6.00; 1890, 4.36; 1891, 3.71; 1892, 6.94; 1893, 5.34.
Average, 5.25; maximum, 6.94; minimum, 3.71.

StaTioN No. 4.—Belen station, Southern Pacific Railroad, E1 Paso
County, Texas. Altitude, about 1,100 meters (3,610 feet). This
region was visited by me in June, 1893. It is largely irrigated and
under cultivation. Reptiles, birds, mammals, and plants were col-
lected. .

Vegetation.—The Rio Grande and the irrigation acequias are lined
with the almondleaf willow, Fremont cottonwood, arrowwood,
and Baccharis; the rich bottom land, where uncultivated, supports
a luxuriant growth of mesquite and tornillo, or screw bean; and
green orchards, gardens, and fields of grain and alfalfa are situated
between the river and the canal, beyond which lies the desert, with
its contrasting flora of scant cactus, K'wberlinia, and creosote bush.

StatioN No. 5.—El Paso, Texas. Altitude 1,135 meters (3,724
feet) ; latitude, 31° 45’; longitude, 106° 29’. The Franklin and
Muleros mountains close in upon the Rio Grande several miles above
El Paso, that town occupying the upper portion of a desert lake
basin, which extends down the river to the Quitman Mountains,
where it again enters a canyon. This basin is sandy, arid, and sterile,
except on the river flats, which are alluvial and very productive
where irrigation has been effected.

I was quartered in El Paso while the surveying party was being
organized and remained there from IFebruary 1 to March 14, 1892,
Daily trips were made to the surrounding country, and mammal
trapping and bird collecting were systematically earried on.  Some-
times these excursions were extended to Juarez, on the Mexican side
of the Rio Grande. or down to the cultivated lands about Isletta, on
the Texas side of the river; and, after Ifebruary 17, on which date
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Mr. Holzner moved to the first camp of the surveying party, located
on the left bank of the Rio Grande opposite to the initial monument
of the survey. Daily visits were made to that camp. (Plate IX,
fig. 2.) Also visited El Paso in November, 1892, and in June, 1893.

Flora of El Paso—Valuable collections of plant life were made
here.

As usual, the river is bordered by a line of cottonwoods and
willows, with arrowwood, Baccharis, screw bean, and mesquite cov-
ering the adjacent land. (Plate VI, fig. 2.) The higher sandy
country supports the usual scant growth characteristic of Sonoran
deserts, including the creosote bush, E'phedra, K awberlinia, and a long
list of cacti. The Texas matrimony vine (Lycium torreyi Gray) is a
pretty feature of the old, but now abandoned, army post of Fort Bliss.
The neighboring Franklin Mountains (altitude 2,175 meters, or 7,136
feet), though rocky, bare, and uninviting, have a more varied flora,
of which cacti, aloe, Dasylirion, yucca, and sumach are among the
most conspicuous components. About the summits of the highest
peaks, where there was enough soil, were found the serrate-leaved
Dasylirion, a low yucca, Rhus virens Lindheimer, an Ephedra, sev-
eral species of cactus, four or five species of fern, and a liverwort.
On the sides and around the base of the mountains, in addition to
the above, we found the following:

Sclaginella rupestris (Linnweus) [ Echinocactus  horizonthalonius  Le-
Spring. i maire.

E. acislizeni Engelmann,

Cerceus fendleri Engelmann,

Opuntia  (Platopuntia) lindhcimeri
Engelmann.

O. macrocentra Engelinann,

O. phaacantha FKngelmann,

O. tenuisping Engelmann,

O. filipendula Engelmann,

Opuntia (Cylindropuntia) arborescens

Nolina lindheimeriana (Scheele) Wat-
SO1.

Agare lechuguilla Torrey.

Qucrcus undulata Torrey. ‘
IFallugia paradora (G. Don) Endlicher. 1
Acacia raomeriana Schlechtendal,
Fouquicria splendens Englemann.,
Kaberlinia spinosa Zuccarini.
Cactus micromeris (Engelmann) ] Engelmann,

Kuntze. L 0. grahami Engelmann,
C. stellatus  teranus  (Engelimann) 0. leptocaunlis de Candolle.

Coulter. Garrya acrightii Torrey.
C. daspacanthus  (Engelmann) |\ Lippia wrightii Gray.

Kuntze. Thervillea  lindheimeri (Cogniaux)
C. tuberculosus (Engelmann) Kuntze. Greene,

dnimal life—This station has a rather varied fauna, and its loca-
tion in the midst of the Eastern Desert Tract gives it an importance
which is inereased by the fact that much biological material was
gathered and sent to Washington by army oflicers stationed at old
FFort. Bliss in carlier yvears. furnishing the types of many deseribed
species.  IFresh-water mollusks are numerons in the Rio Grande,
and land pulmonates oceur in the mountains.  Owing to the lowness
of the water in this portion of the Rio Grande at certain seasons, the
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fish fauna is limited and variable; but we obtained several species.
Birds and mammals are fairly well represented, but, as the species
will be fully listed in the special reports on those classes, details are
omitted here. A number of turtles were found in the Rio Grande at
El Paso, and Prof. J. D. Bruner obtained the ornate box-turtle,
Terrapene ornate (Agassiz). Lizards and snakes were quiescent
during the winter scason of our stay; but the efforts of Mr. J. H.
Clark, of the old Boundary Survey, and those of Col. J. D. Graham,
Maj. W. H. Emory, Lieutenant Ives, Dr. S. W. Woodhouse, and
S. W. Crawford, of the Army, have added the following species to
the collections of the U. S. National Museum from this station:

[Anniclla terana Boulenger, “A sin-
gle specimen from El Paso, Tex.”]

Lizards.

Crotaphytug collaris (Say).
Holbrovkia terana (Troschel).
Sceloporus clarkii Baird and Girard.
Seeloporus spinosis Wiegmann.
Neeloporus undulatus  consobrinns
(Baird and Girard).
Seeloporus thayerii Baird and Girard.
Phrynosoma cornutum (Harlan).
Anota modesta (Girard).

Snakes.

Cyclophis astirus (Linnmeus).
Coluber emoryi (Baird and Girard).
Rhinochilus lecontei Baird and Girard.
Futania sirtalis parictalis (Say).

Batrachias.

CUnemidophorus tessellatus (Say).

Cnemidophorus gularis  Balrd
Girard.

Eumcces obsoletus (Baird and Gi-

and

Amblystoma tigrinum (Green).

Amblystoma  tigrinum  californiense
Gray.

Bufo compactilis Wiegmann,

rard).

SratioN No. 6.—Rio Grande, Chihuahua, Mexico, opposite old
Fort Bliss, Texas. Altitude, 1,130 meters (3,708 feet). Birds and
mammals collected by Mearns and Holzner, March 14 and 15, 1892.

StatioNn No. T.—Monument No. 15, near B. F. Wragg's ranch, 80
km. (49.6 miles) west of the initial Monument on the Rio Grande.
Latitude, 31° 47’. Altitude, 1,280 meters (4,200 feet). This camp
was occupied from March 20 to April 7, 1802, The lowest point in
the neighborhood (distant 3} miles) is 80 meters lower than the
camp. The Florida Mountains, 42 km. (26 miles) northwest of
Monument No. 15, have an altitude of 2,249 meters (7,379 feet), and
are said to be wooded with red juniper and pifion pine, and to con-
tain good water. They were not visited by any of our partv. The
nearest water that is available to wild animals is that of the Palomas
Lakes, in the Mimbres Valley, 14 miles to the westward. The
country is mostly low, rolling, with sand hills and a few voleanic
buttes (Aguila Mountains) and low ranges, known as the Seca and
Potrillo mountains (altitude 1,280 to 1,800 meters), within a few
miles of the camp; these support a growth of bushes and some grass.
There are no trees; but yuccas of arborescent habit (Yucca constricta

30639—No. 56—07 M——6
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Buckley) occupy areas in the direction of the Palomas Lakes.
Ephedras are the most abundant shrubs.

The Seca and Aguila mountains, though barren, are rich in color-
ing and singular in form. Two elevations, about 3 kilometers (2
miles) southwest of Monument No. 15, were capped by nipple-like
buttes of red hornblende-mica-andesite. Below the summits were
narrow, horizontal, blackish strata of the same rock, the red variety
again appearing below and forming the bulk of the rocky peaks,
which rest on a massive base of glassy rhyolite containing opal and
an abundance of andesite. A lower ridge a little east of south from
the monument and about 1.6 kilometers (1 mile) distant from it is
capped with a black, impure obsidian in large irregular masses. Un-
derlying the obsidian is a liver-colored, fine-grained, homogeneous
rhyolite in contact with a red, glassy form of the same in a broad
stratum under it. Below these is a slate-colored rhyolite, in the form
of plates, which ring like metal. Still farther north, nearly on the
mesa level, is an extensive cropping of quite pure vitreous obsidian.
Between the two localities above described is an enormous dike of
hornblende-mica-andesite, varying in color from steel gray to reddish
brown. Near and to the south of it is a peak formed by a most
hetrogeneous mixture of volcanic rocks on an enormous scale and of
extremely coarse structure. The cavities in the amygdaloid rock of
this region discharge chalcedony, rock crystal, agate, etc., which lie
thickly scattered on the slopes at the bases of some of the cliffs.
Neighboring areas are covered with basaltic lava or fragments of
black obsidian and blackish rhyolite. Geologic conditions were here
found to have produced a distinct effect upon the local distribution
and coloration of animals. The sandy soil varies in color from
grayish white to yellow and red, and this variation is correlated with
similar variations in the coloring of the reptiles and mammals of the
region. The snakes, horned toads, and other lizards evinced a
decided susceptibility to the influence of the color tints of their sur-
roundings in the localities above described, and it was possible to dis-
tinguish the rabbits living in beds of chalcedony mixed with whitish
sand from those inhabiting the dark lava flows and beds of obsidian
chips. ,

Station No. 8.—Palomas Lakes, Mimbres Valley, Chihuahua,
Mexico. One mile south of Monument No. 21. Altitude, 1,210
meters (3.970 fect). The Palomas Lakes occupy the lower portion
of the Mimbres Valley, forming a chain that ends in Lake Guzman,
the lowest part of the basin, in Chihuahua, Mexico. Lake Guzman
is also fed by the Corralitos River, which enters it from the south,
as well as by other smaller streams.  Collections, especially of fishes,
were made in Lake Guzman by the naturalists of the old survey;
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but the locality was not visited by any of our party, though many
of the species were collected by us in the Mimbres River (a mere
creck), and in the upper Palomas Lakes. The upper lakes swarmed
with water birds, of which many were collected from April 7 to 15,
1892. Mammals and reptiles were also abundant. We found but
few plants that were fit for the press at so early and dry a season
as that of our visit, but Hospital Steward Wagner, who accompanied
the party that erected Monuments Nos. 1 to 40 on this section of the
Boundary Line, was more successful, as the Monument-Building Party
passed through the region after the rainy season. A few Fremont
cottonwoods, black willows, keberlinias, coarse epherdas, cacti,
and desert yuccas were the plants most in evidence. Between Monu-
ment No. 15 and Lake Palomas there is an extensive grove of desert
yuceas (Y weca constricta Buckley). .

StatioNn No. 9.—Monument No. 23, near Columbus, New Mexico,
and 106 kilometers (66 miles) west of the Rio Grande. Altitude,
1,211 meters (3,973 feet). The region is barren and strewn with
scoria, with several small mountains around it, the highest being the
Tres Hermanas (altitude, 1,742 meters), 10 miles to the northwest.

This dry camp was located a short distance south of the Bound-
ary, and occupied from April 7 to 15, 1892, during which time col-
lections were made in the immediate vicinity, though daily visits
were made by either Mr. Holzner or myself to the neighboring
Palomas Lakes, where most of the collecting was done, and where
Mr. Holzner camped for two days.

Station No. 10.—Carrizalillo Springs, New Mexico. Altitude,
1,381 meters (4.531 feet). There are several large springs, in which
there were a few wild fowl and around which aquatic plants and a
few planted willows and cottonwoods grew. The nearest Monument
(No. 33) is 137 kilometers (85 miles) west of the Rio Grande,
on the parallel 31° 47’. The neighboring Carrizalillo Mountains
rise to the height of 2,295 meters (7,330 feet), and their summits
are sparsely covered with red juniper and smaller vegetation. At
this camp the first important collection of plants was made, little
having been found at the previous stations. A few land shells and
many mammals and birds were collected from April 15 to 22, 1892.
Later in the season Hospital Steward Frank Wagner, accompanying
the Monument-Building party under Colonel Barlow, also collected
plants at this place. The Carrizalillo Mountains are of recent vol-
canic formation. The highest peak is of bright red rhyolite. The
base of this main peak is also of the holocrystalline variety of rhyo-
lite, of a purplish or heliotrope color. Other high peaks of these
mountains, on the Mexican side, are highly colored amygdaloidal
types of rhyolite. Their ruggedness and beautiful coloring give
them considerable beauty.
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The following is a list of the arborescent flora:

Juniperus monosperma (Engelmann) | Populus fremontii Watson.

Sargent. Quercus undulata Torrey.
Yucca constricta Buckley. Kaberlinia spinosa Zuccarini.
+ Salir nigra Marshall. Sapindus marginatus Willdenow.

Populus angustifolia James,

.

The mistletoe (Plzorud('mh-mf bolleannwm  Eichler) grows abun-
dantly on the one-seed juniper. Other conspicuous plants are the
following : :

Ephedra trifurca Torrey. Parosela pogonathera (Gray) Vail
Phragmites  phragmites  (Linmeus) | Fouquicria splendens Fagelmann,
Karsten. > Thamnosma terana Torrey,
Yucea baceata Torrey. Rhus microphylla Engelmann.
Yucca glauca Nuttall, ’ Opuntia arborescens Engelmann,
Dasylirion sp. Cereus rameri Muhlenpfort.
Agave palmeri Engelmann, Cucurbita fotidissima Humboldt, Bon-
Berberis trifoliolata Moricand. pland, and Kunth.
Astragalus  nuttallianus  trichocarpus | Senecio filifolivs Nuttall.
Torrey and Gray. Perezia nana Gray. -
Paroscla formosa (‘Torrey) Vaii.

Station No. 11.—Upper Corner Monument (No. 40) at the west
end of the boundary parallel 31° 47”. At this point, 159 kilometers
(99 miles) west of the Rio Grande, the Boundary Line bends at a
right angle and extends south 49.83 kilometers (30.96 miles) on the
meridian 108° 12 30””. Our camp was made beside Monument No.
40, in the midst of a tangle of hills known as the Apache Mountains,
the highest of which has an altitude of 1,656 meters (5433 feet).
The only trees were a few red junipers. Vegetation was, however,
more luxuriant than in the region to the eastward. The lowest
vallev, 4 miles (6 kilometers) west of Monument No. 40, has an
altitude of 1350 meters (4430 feet) ; like others of the vicinity, it
is covered with good grass. Our animals were kept at Mosquito
Springs, our men being supplied with water in metal water wagons
from wells at a distance. Collections in nearly all of the depart-
ments usually covered were made at this place from April 22 to May
15, 1892. The rock formation in the neighborhood of Monument
No. 40, in the Apache Mountains, is largely calearcous.  Rising im-
mediately north of the Corner Monument is a series of rounded hills
of lime rock, in which the network of (mostly projecting) white
veins of silicious materials are very characteristic. In places most
of the rocks are covered with nodular projections, from differential
weathering, which make walking over them very wearing on shoe
leather. There has been an overflowing of lava, and fragments of
vitreous obsidian are scattered freely about the region.  Southwest
from Monument No. 40 lie the Sierra Rica of Chihuahua, the base of
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which is largely formed of gray and brown hornblende-mica-andesite,

infiltrated with quartz and calcite.

The flora is as follows:

Juniperus monosperma (Engelmann)
Sargent.

Quercus toumeyi Sargent.

Quercus dumosa Nuttall,

Celtis occidentalis Linngeus,

Morus celtidifolia Humboldt,
pland, and Kunth,

Bon-

Prosopis glanduloka Torrey.
Kaoberlinia spinosa Zucearini.
Sapindus marginatus Willdenow.
Chilopsis lincaris (Cavanilles) Sweet.

The most abundant shrubs and conspicuous plants are the follow-

ng:

Yucca baccata Torrey.

Yucca glauca Nuttall.

Nolina terana Watson.

Nolina lindheimeriana (Scheele) Wat-
son.

Dasylirion teranum Scheele.

Agarve palmeri Engelmann.,

Fallugia paradora (D.Don) Endlicher.

Krameria secundiflora de Candolle.

Fouquieria splendens Engehinann.,

Covillea tridentata (de Candolle)
Vail,

Ptelea baldwinii Torrey and Gray.
Rhus microphylla Engelmann.
Mortonia scabrella Gray.
Cereus fendleri Engelmann,
Opuntia lindheimeri Engelmann.
Opuntia -leptocaulis de Candolle.
Opuntia arborescens Engelimann.
Cucurbita feetidissima Humboldt, Bon-
pland, and Kunth.
Baccharis pteronoides de Candolle.
Perczia nana Gray.

Station No. 12—Big Hatchet Mountain, Grant County, New

- Mexico.

The main peak lies 18.53 kilometers (11.5 miles) west of

Monument No. 44, and has an altitude of 2,545 meters (8.350 feet).
The lowest portion of the plain to the eastward, distant about 22
kilometers (13.5 miles, has an altitude of but 1,250 meters (4,101
feet). The zone of pifion pine occupies the upper half of these
mountains. At the base are a few red junipers, and at the summit a
goodly number of checkerbark junipers.  Adgare applanata parryi
is found in abundance at the summit, and 1. palmeri (“ meseal ™) at
the base. A small spring is said to exist in the Hachita Grande,
but it was not discovered. In company with Lieut. Francis G. Trwin,
Second Cavalry, T established a camp for Mr. Ilozlner in the pinon
zone, near the main summit of the Ilachita Range, May 18 and 19,
1892, visiting the summit and collecting reptiles, birds, land shells,
and plants. Mr. Ilolzner remained until May 25, and collected
mammals and birds.

The principal trees are:
Celtis occeidentalis Linnoeus,
Cercocarpus parvifolins paucidentatus

Watson.

Frarinus cuspidata Torrey.
Chilopsis linearis (Cavanilles) Sweet.

Pinus ecembroides Zucearini.

Juniperus (Engelmann)
Sargent.

Juniperus pachyphlaa Torrvey.

Quercus undulata Torrey.

nonosperna
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Other plants collected are:

Selaginella rupestris (Linneus) ' Fouquieria splendens Engelmann,
Spring. "~ Petela baldacinii Torrey and Gray.
Usnea barbate (Linnweus) Fries. " Cactus dasyacanthus Engelmann.
Noling texana Watson, . Cereux rameri Muhlenpfort.
Nolina lindheimeriana (Scheele) Wat- Opuntia (Platopuntia and Cylindro-
son. puntia, several species of each).
Dasylirion sp. Garrya wrightii Torrey.
Eriogonum caspitosum Nuttall, . Awnisacanthus thurberi Gray.
Fendlera rupicola Engelmann and |
Gray. |

Station No. 13.—Mosquito Springs, Chihuahua, Mexico. These
large springs, called “ Ojos de los Mosquitos ™ by the Mexicans, and
commonly known as “ Mesquite Springs™ to the Americans, are
situated 2 kilometers (1.25 miles) east of Monument No. 46, at an alti-
tude of 1,270 meters (4,170 feet), in a broad valley between the Boca
Grande and Hachita mountains. They mark the western border of
the Eastern Desert Tract. The lowest part of the valley is a smooth
alkali flat, but the edges are covered with grass, mesquite, and shrub-
bery. As water is abundant, mammals and birds are plentiful in the
neighborhood of the springs. Mr. Holzner occupied this station
from May 10 to 18, 1892 the writer. May 15 to 18, and 19 to 21, 1892,

The trees in the neighborhood are the desert vucca, devils claws,
mesquite, A @berlinia, and desert willow. Cacti are abundant.
‘Among those seen were arborescent opuntias, prickly pears (Opun-
tia lindheimer: Engelmann, O. filipendula Engelmann, and others).
At the spring grew the aquatic Anemopsis californica (Nuttall)
Hooker and Arnott; the neighboring plains were covered, in places,
with the tapioca (Jotropha macrorrhiza Bentham), and toward the
foothills, in which the * ocotillo,” mimosas, acacia, and low yuccas
were abundant, were broad slopes occupied exclusively by the creo-
sote bush (Coridlea tridentatad). Many flowerin~ plants gave at-
tractiveness to the scenorﬂ'.

Stariox No. 14.—Lower Corner Monument (No. 53), at the east
end of the boundary parallel 31° 207, and the south end of meridian
108° 127 307, (See Map. frontispiece.) Altitude, 1408 meters (4.620
feet). Distance from the Rio Grande, measured on the Boundary
Line, 209 kilometers (130 miles).  No camp was made here, but the
locality was frequently visited from a neighboring camp at Dog
Spring.  The locality is of interest because of its proximity to Expia,
on the Corralitos River, Chihuahua, where the naturalists of the old
Mexican Boundary Survey, under Major Emory, made valuable col-
lections in zoology and hotany. The most abundant plants are the
Dasylirion, Nolina, and cat’s claws (Mimosa binuncifera Bentham
and . lindheimeri Gray). Here we first saw the rainbow cactus
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(Cereus pectinatus rigidissimus Engelmann), the range of which
extends west to the Pajaritos Mountains.

StatioNn No. 15.—Dog Spring, Grant County, New Mexico. This
splendid spring is about 2 kilometers (1} miles) north of Monument -
No. 55, and has an altitude of 1,475 meters (4,839 feet). It is near
the south extremity of the Dog Mountains, a rugged range of which
Emory Peak, having an altitude of 1,868 meters (6,129 feet), is the
highest. The drainage is toward the Corralitos River, the lowest
point surveyed, 6.4 kilometers (4 miles) southeast of Dog Spring,
having an altitude of 1,350 meters (4,430 feet). The increase of
arboreal vegetation became apparent as we approached this camp
from the eastward. The oak, sycamore, walnut, and mulberry were
here first met with. Checkerbark juniper crowned the summits of
the Dog Mountains, and descended to the foot in a few of the narrow
canyons. I camped at Dog Spring from May 21 to 30 and June 3 to
13, 1892, and from September 15 to 23, 1893 ; Mr. Holzner from May
25 to June 13, 1892. The arroyo extending from Dog Spring to the
Corralitos River marks the western extension of several mammals of
the Eastern Desert. Extensive collections were made at this camp
and in the adjacent Dog Mountains. Leaving the bottom of the
valley at our camp and proceeding toward Emory Peak, the ground
was everywhere strewn with fragments of chalcedony, many of which
had been pasted as ornaments in the cement walls of ancient cliff
dwellings by the aboriginal builders. The mountains are largely
of rhyolite and hornblende-mica-andesite, the rock being often strik-
ingly colored. .

Flora of Dog Mountains.s—Here large collections were made and
the following lists show the principal varieties of plant life found:

The trees are:

Pinug cembroides Zuccarinl. Celtis occidentalis Linnseus.
Juniperus monosperma (Engelmann) | Morug celtidifolia Humboldt, Bonp-
Sargent. land, and Kunth.
Juniperus pachyphlea Torrey. Platanus wrightii Watson.
Juglans rupestris Engelmann., Cercocarpug parvifolius paucidentatus
Yucca constricta Buckley, . Watson.
Salix nigra Marshall. Prosopis glandulosa Torrey.
Saliz oceidentalis longipes (Anders- | Keberlinia spinosa Zucearini,
son) Bebb. Sapindus marginatus Willdenow.
Populus fremontii Watson. Arbutus arizonica (Gray) Sargent.
Populus angustifolia James. Bumelia rigida (Gray) Small.
Quercus oblongifolia Torrey. ’ Fraxinug velutina Torrey.
Quercus arizonica Sargent. Chilopsis linearis- (Cavanilles) Sweet.
Quercus emoryi Torrey.

¢ These mountains are sparsely wooded and of the roughest description. On
the east side they are furrowed by canyons with jagged, precipitous sides
obounding in caves and erosions. The average height of the higher peaks is
neariy 1,829 meters (6,000 feet).
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Other striking plants of the Dog Mountains are:

Selaginella (Linngeus)
Spring.

Yucca baccata Torrey.

Dasylirion sp.

Agave palmeri Engelinann.

Nolina  lindheimeriana
Watson.

Anemopsis californica Hooker and Ar-
nott.

Argemone mexicana’ Linngeus.

rupestris

(Scheele)

Fallugia paradoxa (D. Don) Endlicher.

Mimosa biuncifera Bentham.

Acacia filiculoides (Cavanilles) Tre-
lease.

Acacia constricta Bentham.

Cassia wislizeni Gray.

Astragalus mollisginius Torrey.

Astragalus nuttallianus de Candolle.

Krameria secundiflora de Candolle.

Fouquieria splendens Engehinann,

Covillea tridentata (de Candolle)
Vail.

Station No. 16.—Whitewater, Chihuahua, Mexico.

Jatropha macrorhiza Bentham.

Rhus irilobate Nuttall.

Rhus microphylla Engelmann.

Zizyphus sp.

Vitis arizonica Engelmann,

Ccreus pectinatue rigidissimus Engel-
mann. )

Opuntia lindheimeri Engelmann.

Opuntia filipendule Engelmann.

Opuntia arborescens Engelmann.

Lycium pallidum Miers.

Anisacanthus thurberi Gray.

Cucurbita feetidissima Humboldt,
Bonpland, and Knuth.

Tbervillea  lindheimeri (Cognlaux)
Greene.

Baccharis pteronioides de Candolle.
Baccharis glutinosa Persoon.

Crassina grandiflora (Nuttall) Kuntze.
Perezia nana Gray.

Triris angustifolia de Candolle,

This camp

was located on the south side of an arroyo, in which a shallow well
supplied us with very bad water, about a mile south of Monument
No. 61 and 246 kilometers (153 miles) from the Rio Grande, at an
altitude of 1,528 meters (5,013 feet), in the midst of the Whitewater
Hills, between the East and West Playas. In September, 1893, the
Whitewater arroyo contained water. Animal and plant life were
abundant, and large collections were made. I occupied this station
May 30 and 31, June 2 and 3, June 13 to 22 and 27 to 29, 1892; Sep-
tember 10 to 15 and 23, 1893. Mr. Holzner was there June 13 to 22
and 27 to 29, 1892,

Vegetation.—There were no forests in the immediate vicinity of
the station, the only trees being small mesquites and a few strageling
oaks, hackberry, mulberry, and wild china trees, together with the
desert yucca. On the neighboring East Plavas and West Playas
ralleys were extensive tracts occupied by mimosa and creosote bushes,
with the tapioca (Jatropha macrorhiza Bentham) and several kinds
of gourd (Cwcurbita fotidissimeg ITumboldt, Bonpland, and Kunth;
C. digituta Gray; Adpodanthera undulota Gray, and a species of
Therrillea) in abundance. The plain and grassy hills surrounding
White Water abound with aloe, Nolina or bear-grass, Dasylirion,
yucea, acacia, senna, sumach, Follugia, Trizis, and numerous species
of cacti, among which are O piuntio nacrocentra Engelmann, O. arbor-
escens Engelmann, and the beautiful rainbow cactus (Cerens pecti-
natus rigidissimus Engelmann.,
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Station No. 17—Eastern base of the San Luis Mountains. Mon-
ument No. 64 marks the lower timber line on the San Luis Mountains,
which is the largest range crossed by the Mexican Boundary Line,
and practically continuous with the Sierra Madre of Mexico. The
monument is 255 kilometers (159 miles) from-the Rio Grande, and
has an elevation of 1,620 meters (5,315 feet), the highest neighboring
peaks reaching 2,400 meters (7,874 feet), while Animas Peak, at
the north extremity of the San Luis Range in New Mexico, is 2,677
meters (8,783 feet) in height. The forest trees at the lower timber
line are mostly evergreen oak (Quercus emoryi), though there are
cypress, walnut, cherry, sycamore, and gray oak (Quercus grisea)
in the low canyons. The open country below the timber line is cov-
ered with grass, with occasional areas of mesquite and chaparral.
This station was visited by me on June 2, 17, and 29, 1892, and I also
camped there September 23 to 24, 1893. '

StatioN No. 18.—San Francisco Canyon, east side of San Luis
Mountains, Chihuahua, Mexico. The camp was about 8 kilometers
(5 miles) southwest of Monument No. 63, in the West Playas Valley.
Altitude of station, 1,800 meters (5,906 feet). Tt was in a wooded
canyon, beside a stream (San Francisco Water) that arises amid the
high peaks of the San Iuis, and was surrounded by cypress and other
trees. The station was occupied by me from June 18 to 19 and 22
to 27, 1892; September 11, 1893. Mr. Holzner was there from June
22 to 27, 1892.  Valuable collections were made here, as many of the
species obtained belong to the Mexican fauna and flora, only crossing
the United States line at a few points. The neighboring summits
of the San Luis Mountains were visited from this camp.

StatioN No. 19.—Summit of the San Luis Mountains. Monument
No. 65 stands on the highest point crossed by the Boundary Line. It
is 261 kilometers (162 miles) from the Rio Grande. The altitude at
the monument is but 2,048 meters (6.719 feet) ; but neighboring peaks
on the south are from 2.000 to 2400 meters (6,562 to 7,874 feet),
while the main Animas Peak, 29 kilometers (18 miles) to the north,
reaches the height of 2.677 meters (8.783 feet).

The naturalists of Major Emory’s survey of the Mexican Bound-
ary Line usually referred to the San Luis and Animas peaks as the
Sierra Madre, of which system they are in reality the most northern
spur. They are to be regarded as the western border or rim of a
canoe-shaped continental divide, the Quitman Range forming the
eastern rim, and the Eastern Desert occupying the interior of the
canoe, where it is cross sectioned by the Boundary Line. At the time
that this survey was made a small band of Apaches, under a renegade
Indian scout named Kid. frequented these mountains and terrorized
the settlers of the surrounding country. Some of these Indians were
twice seen in 1893 by members of our party, and their tracks were
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seen in the mountains during the summers of 1892 and 1893. For
this reason, as well as on account of the absence of water and the
difficulty of transportation, I did not attempt to establish a perma-
nent collecting station at the summit of the San Luis Mountains.
Stations No. 17, at the lower timber line on the east side, and No. 20
(at Monument No. 66) (Plate III, fig. 2), just below timber line on
the west side, were occupied ; and Station No. 18, in the cypress zone on
the east, and a camp at the spring in Turkey Canyon, at a correspond-
‘ing altitude on the west side, were centers of collecting activity for
several weeks. During July, 1892, the writer, with the assistance of
Lieut. Francis G. Irwin, explored the Animas and San Luis ridges
from the San Luis Pass north to the second Animas Peak (altitude,
2,505 meters) and south to the heads of Cajon Bonito Creek, in Mex-
ico. In addition to this, I made collections in the mountains on the
following dates: May 31, 1892, crossed range at Cook Pass; June
2 and 29, 1892, crossed range at Irwin Pass, near the Boundary Line;
June 1, 1892, explored Turkey Canyon to about 1 mile above the
second spring; June 2,17, and 29, 1892, eastern base, near the Bound-
ary; June 18 to 19 and 22 to 27, 1892, San Francisco Canyon and
adjacent portions of east slope from base to summit; July 5 and 19,
1892, west slope from base to summit; several visits were made
during July, 1892, to Mr. Holzner’s camp at the lower spring in
Turkey Canyon; September 11, 1893, San Francisco Canyon, east
side, from base to summit; September 24, 1893, Irwin Pass from
Monument 64 to Monument 66; Angust 31 and September 1, 4, 5, 6,
and 7, 1893, west side from base to summit, in the vicinity of Turkey
Canyon; September 25, 26, 29, 30, and October 1 and 2, 1893, west
slope of San Luis Mountains, sometimes touching the summit. Mr.
Holzner collected birds and mammals on the east side of the San
Luis Mountains, in San Francisco Canvon and its vicinity, June 22
to 27, 1892, From July 11 to 23 he camped at the lower spring in
Turkey Canyon, on the west side of the range.

Flora of San Luis Monuntains.—Many important plants are found
in the vieinity of this station, as will be seen from the lists below.

These mountains are largely of caleareous rock. and are steep and
much eroded.  Where the rock is covered with soil they are wooded,
from a well-marked lower timber line at about 1,600 meters, or 5.250
feet altituide, to the summit (altitude 2400 meters, or 7.874 feet). A
list of the trees is given below, their vertical range and relative
abundance having been sufliciently commented on:

Pinus strobiformis Engelmann, Pxendotsuga mucronata (Ratinesque)
Pinus combroides Zuccarini. Sudworth.

Pinug ponderosa Lawson., Cupressug arizonica Greene.

Pinus mapriana Sudworth. Juniperus  monosperma  (Engelmann)

Pinug chihuahuana Engelmann, Sargent.
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Juniperus pachyphleea Torrey.

Yucca brevifolia Torrey.

Yucca constricta Buckley.

Juglans rupestris Engelmann,

Salir nigra Marshall,

Salir occidentalis longipes (Anders-
son) Bebb.

Populus fremontii Watson. -

Quercus gambelii Nuttall.

Quercus oblongifolia Torrey.

Quercus arizonica Sargent.

Quercus  reticulate  Humboldt and
Bonpland.

Quercus emoryi Torrey.

Quercus chrysolepis Liebmann.

Quercus hypoleuca Engelmann.

Celtis occidentaliz Linngeus.
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Morus celtidifolia
land, and Kunth.

Platanus wrightii Watson,

Cercocarpus parvifolivs paucidentatus
Watson. .

Prunus =salicifolia Humboldt,
land, and Knuth.

Prosopis glandulosa Torrey.

Robinia neomericana Gray.

Acer saccharum grandidentatum (Nut-
tall) Sargent.

Rhamnus purshiana de Candolle.

Arbutus arizonica (Gray) Sargent.

Arctostaphylos  pungens  Humboldt,
RBonpland, and Kunth.

Fracrinus veluting Torrey.

Humboldt, Bonp-

Bonp-

)Most prominent of the shrubs and large plants are the following:

Yucca baccata Torrey.

Yucea glauca Nuttall,

Nolina terana Watson.

Nolina lindheimeriana (Scheele) Wat-
son.

Dazsylirion wchecleri Watson.

Agave palmeri Engelmann.

Berberis wilcorii Kearney.

Holodiscus dumosus (Nuttall) ITeller.

Whipplea utahensis Watson.

Ribes vigcosissinuwm Iursh.

Rhus toricodendron Linngeus.

Rhus trilobata Nuttall.

Rhamnus californica Eschscholtz.

Vitis arizonica Engelmann.

Opuntia lindheimeri Engelmann.

Rubus deliciosus neomericanug (Gray)
Kearney.

Fallugia paradora (D. Don) Endlicher.

Mimosa biuncifera Bentham.

Mimosa grahami Gray.

Mimosa dysocarpa Bentham.

Acacia filiculoides (Cavanilles) Trel-
ease.

Erythrina flabelliformis Kearney,

Ptelea baldiwinii Torrey and Gray.

Opuntia arborescens Engelmann,

tfarrya wrightii Gray.

Symphoricarpos orcophilus Gray.

Lonicera ciliosa (Pursh) Poiret.

Baccharis glutinosa I’ersoon.

The Animas (meaning spirit) Range is a continuation of the San
Luis Mountains, which, in turn, is connected with the Sierra Madre

of Mexico.

It lies wholly in New Mexico, the greater portion as well

as all of the other higher peaks of the San Luis Mountains being in

old Mexico.

road passes between them through San Luis Pass.

These two ranges are barely separated where the wagon

The highest point

of the pass is 122 meters (400 feet) higher than the Animas Valley at
Monument No. 66 (aneroid readings two hours apart), giving it the

altitude of 1,699 meters (5,574 feet)

tains are the same as those of the S

of a zone of aspen (Populuff tremuloides Michaux) at the top.

The trees of the Animas Moun-
San Luis Range, with the addition
The

main Animas Peak is a more evenly rounded conical or monnd-like
eminence than any of the peaks of the San Luis Range, and as a result
of this the forest zones are better defined. The northeast side has the
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most timber, the west side being rocky and precipitous. At the sum-
mit Populus tremuloides and Quercus gambelil form a distinet forest
zone, below which Psendotsuga mucronate and Pinus strobiformis
grow luxuriantly, and are bounded below by a zone of Pinus ponde-
rosa, the base being wooded as in the San Luis Range.

The presence or absence of forests in this region depends upon the
amount of moisture in the ground. This is illustrated by the accom-
panying diagram (fig. 2), showing the distribution of trees on the
west side of the Animas Mountains. Below the timber line is a
barren slope, several miles in extent, at the foot of which is a chain
of springs, below these is a belt of fine oak timber (Quercus emoryi
and Q. arizonica) which derives moisture from the springs just above
them. The diagram also shows the downward prolongation of tim-
ber in moist canyons. This is especially noticeable in passing across

Animas Peak

Bottom of Animos Valley

FIG. 2.—DISTRIBUTION OF TREES ON THE WEST 8IDE OF THE ANIMAS MOUNTAINS,

San Luis Pass, which corresponds to the zone of Quercus emoryi and
Quercus arizonica, to a broad valley east of the mountains, from
which many lines of oak trees are seen extending down ravines from
canyons in the San Luis Mountains; and in one instance a straggling
line of oaks actually becomes continuous across the valley, joining
one from a canyon in a mountain range to the eastward.

StatioNn No. 20.—San Luis Springs, Grant County, New Mexico.
This is at present better known as Lang's Ranch, a famous camping
place for Government troops in pursuit of hostile Indians. The
springs, which are unfailing, are close to the Boundary at Monument
No. 66, just below timber line of the western foot of the San Luis
Mountains, and on the eastern ml(re of the broad Animas Valley.
(Plate X, fig. 1.) Altitude, 1 D70 meters (0174 feet) at Monu-
ment No. 66. Game was abundant, and water and grazing good.
On a preliminary reconnoissance in advance of the surveving parties,
conducted by Lieut. D. D. Gaillard, commissioner. accompanied by
the present writer and Licut. Francis G. Irwin, camp was made at
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San Luis Springs from May 31 to June 2, 1892. Though a purely
business trip, occupying five days, made for the purpose of locating
future camping grounds with the view to a supply of wood, water,
and grass, game was so abundant that we killed seven antelope, two
deer, two turkeys, two black timber wolves, and smaller game,

This station was occupied by me from May 31 to June 2, June 29
to July 1, July 4 to 16 and 18 to 28, 1892; August 31 to September
10, September 24 to October 2, 1893. Mr. Holzner was there from
June 29 to July 11 and July 23 to 28, 1892. Collections were made
in other parts of the Animas Valley and in the San Luis Mountains,
as well as about the camp.

Station No. 21.—Head of Right Fork of Cajon Bonito Creck.
This beautiful stream rises from springs at the side of a wooded
canyon, at an altitude of about 1,375 meters (4.511 feet) 6 miles
south of Monument No. 67. H constitutes one of the ultimate sources
of the great Yaqui River of western Mexico. Collections of fishes,
birds, mammals, plants, etc., were made by me from July 1 to 4, 21,
and 23 to 24, 1892; September 8 and 27 to 28, 1893. The fauna and
flora are largely Mexican. The fish are, of course, those of the
Yaqui River. The Texas kingfisher, Mexican cliff swallow, and
many other interesting species of the Mexican fauna were obtained.
On the middle course of Cajon Bonito Creek, which is parallel to
Guadalupe Canyon, in the vicinity of Monument No. 73, are numerous
siliceous tree trunks, some of them delicately colored, but which
crumble to pieces when struck by the hammer.

Vegetation—~In reaching the head of the Right Fork of Cajon
Bonito Creek, the west foot of the San Luis Mountains is skirted
from Lang’s ranch to the south edge of the Animas Valley, crossing
several points of oak timber—prolongations down shallow washes
or canyons from the general timber line of the mountains. Tall
nolinas cover much of this part of the Animas Valley. Numerous
ravines extending from it to the Cajon canyon are wooded near the
tops with oaks and alligator juniper, mixed lower down with one-
seed juniper, sycamore, hackberry, walnut, wild china, desert willow,
ash, mulberry and acacia, with an undergrowth of $hrubs, yuccas,
prickly pears, choya cacti, mescal, and nolinas. At the head of the
stream are springs of rather warm water, and there are hot springs
lower down, on the main Cajon Bonito Creek. The banks are forested
with cottonwood, sycamore, maple. willows (Saliz nigra, 8. occidenta-
lis longipes, and 8. taxifolia), ash, mulberry, desert willow, cherry,
walnut, and wild china, with here and there an alligator juniper, a
one-seed juniper. or even a straggling Arizona cvpress. The rocky
acclivities support a growth of grapevines (Vitis arizonica Fngel-
mann) and poison ivy (Rhus toricodendron Linnaus), intermixed
with cacti, mescal, dasylirions, yuccas, nolinas, shrubby sumachs,
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thorny mimosas (J/imosa biuncifera and M. lindheimeri), and bear-
berries (Rhamnus purshiana), together with innumerable bushes
- and herbs. .

StarioN No. 22.—Animas Valley. This is a grassy, treeless plain,
272 kilometers (169 miles) from the Rio Grande. The astronomical
camp was located at Monument No. 67, altitude 1,573 meters (5,161
feet), near the middle of it. At this point an enormous artificial
dam stretches across the Animas Valley.e After heavy rains a large
lake is formed, which is frequented by waterfowl and game of
all kinds. I am indebted to the members of the astronomical party
for numerous specimens, especially such as were drowned by a sud-
den flooding of the valley after a heavy rain. I crossed the Animas
Valley seven times—July 6, 14, 18, and 28, 1892; August 30 and 31,
and October 2,1893. Mr. Holzner crossed it July 28, 1892. .

Station No. 23.—Cloverdale, Grant County, New Mexico. Springs
of pure cold water are found in a little valley among the hills east
of the Animas Valley, only a few miles from the Arizona-New Mex-
ico Line and 6 miles north of Monument No. 69. In a canyon a few
miles south of Cloverdale is a larger spring and stream, emptying
into Guadalupe Canyon, and much frequented by bear, deer, and
other large game. I was in that place from July 14 to 18, 1892, col-
lecting plants and animals.

Vegetation—The region is more or less forested, the principal
trees being Mexican pifion, Chihuahua pine, longstalk willow, Fre-
mont cottonwood, blue oak, Emory oak, whiteleaf oak, Mexican
walnut, and leatherleaf ash. Grape, mimosa, and mescal are also
abundant.

Station No. 24.—ITall’s Ranch, Guadalupe Canyon, Sonora, Mex-
ico, altitude, 1.267 meters (4,157 feet). Camp was made at Monument
No. 73, in the canyon, 293 kilometers (182 miles) from the Rio
Grande. Occupied by myself, July 6 to 8, 28 to 29, and August 11,
18925 August 24 to 30, and October 2, 4. 1893 ; by Mr. IHolzner July
28 and 29, 1892, The canyon is sparsely wooded with sycamore, red
juniper, oak. ash. mulberry, and grape. Much of the rock is rhyo-
lite and browfi or yellowish andesitic basalt.

In the southeastern corner of Arizona, about 3 miles from Monu-
ment No. 73, a large deposit of Tertiary fossils was shown us by
Mr. ITall. A few of them were brought away. but a very large quan-
tity of beantifully preserved specimens were left on the spot, which
T was unable to find again, though several days were subsequently
spent in attempting to do =o, Mr. ITall having been killed in the mean-
time.

e For a description, with illustrations, of this gigantic aboriginal earthwork,
by Capt. D. D. Gaillard, Corps of Engineers, U. 8. Army, see the American An-
thropologist for September, 1896.
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Flora of Guadalupe Canyon.—Here the distribution of plant life is
as follows: ’
The trees are:

Pinus cembroides Zucearind, Ccltis occidentalis Linngus.

Pinus chihuahuana Engelmann. Ccltisg reticulata Torrey.

Juniperus monosperma  (Engelmann) | Morus celtidifolia  Humboldt, Bon--
Sargent. pland. and Kunth.

Juniperus pachyphlira Torrey. Platanus wrightii Watson,

Yucca brevifolia Torrey. Vauquelinia californica (Torrey) Sar-

Juglans rupestris Engelmaunn. gent.

Salir nigra Marshall, Acacia constricta Bentham.

Salir occidentalis longipes  (Anders- | Prosopis sp.e
son) Bebb. Sapindus marginatus Willdenow.

Salic tarxifolic Humboldt, Bonpland, ‘ Arctostaphylos pungens  Humboldt,
and Kunth. Bonpland, and Kunth.

Populus acishizeni (Watson)  Sargent. 1 Bumelia rigida (Gray) Small,

Quercus oblongifolia Torrey. " Frarinus velutina Torrey.

Quercus arizonica. Sargent, Chilopgis linearis (Cavanilles) Sweet.

Quercus emoryi Torrey.
Other conspicuous plants:

Selaginella  rupestris (Linnwus) Rhus virens Lindheimer.

Spring. | Rhus glabra Linnweus.
Yucea baccata Torrey. Mortonia scabrella Gray.
Nolina lindheimeriana (Scheele) Wat- | Vitis arizonica Engelmann,
SOn. Parthenocissus  quingquefolia (Lin-
Dasylirion wheeleri Watson., neus) Planchon,
Agave schottii Engelmann. Cactug (several species).
Agave palmeri Engelmann, Fehinocactus (several species).
Mimosa grahami Gray. Opuntia (several species).
Erpthrina flabelliformis Kearney. Tvervillea  lindheimeri (Cogniaux)

Fouquieria splendens Engelmann,
Rhus toricodendron Linmeus.

Greene,
Baccharis glutinosa Persoon,

Statron No. 25.—San Bernardino Ranch. Camp was made at
Monument No. 77, in a mesquite flat between the San Bernardino
Springs and the neighboring San Bernardino River, 310 kilometers
(193 miles) from the Rio Grande, at an altitude of 1,133 meters
(8,717 feet). The rock is rhyolite and basalt. The San Bernardino
River (head of the Yaqui), rising in Arizona, is wooded with willow,
cottonwood, boxelder, ash, and mesquite: a few red junipers grow
on the adjacent hills; and the creosote bush, mesquite, acacia, and
ocotillo occupy the stony mésas and arroyos which constitute the
major portion of the region. The broad meadows below the San Ber-
nardino Springs are now covered by grazing herds; but at the time
of Emory’s Survey they were occupied by a dense growth of cane,

aThe Yaqui Baxin form of mesxquite replaces Prosopis glandulosa Torrey
west of the San Luis Mountains, entering Guadalupe Canyon from the Animas
Valley. It was found as high as 1,623 meters (5325 feet), extending through
the canyon to the San Bernardino River, where fine mesquite trees were found
in the river bottom at the altitude of 1,189 meters (3,900 feet).
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which has since entirely disappeared. Waterfowl were abundant
along the San Bernardino River and on the marshy meadows and
pools below the springs. Archeological objects and rocks, plants,
mollusks, fishes, reptiles, batrachians, birds, and mammals were
collected. The writer was present at this station July 6 and 7, July
29 to September 11, 1892; August 17 to 24 and October 4 to 7, 1893.
Mr. Holzner, July 29 to September 11, 1892.

Flora of San Bernardino River—The principal trees and plants
found in this vicinity are given in the lists that follow.

The trees are:
Juniperus monoxperma  (Engelmann) | Populus fremontii Watson.

Sargent. Acacia constricta Bentham.

Fra‘.rmu.a velutina Torrey. Eysenhardtia orthocarpa (Gray) Wat-
Salix nigra Marshall. SO1.

Naliz occidentalis longipes (Audersson) U pyosopis sp.
Bebb. Holacantha emuryi\ Gray.

Naliz tarifolic Humboldt, Bonpland. ' geer negundo Linnweus.
and Kunth. )

Platanus wrightii Watson.

Yucca brevifolia Torrey.

Morus ccltidifoliea Humboldt, Bon-
pland, and Kunth,

Sapindus marginatus Willdenow.
Bumelia rigide (Gray) Small.

Ccltis reticulata Torrey.

Chilopsis linearis (Cavanilles) Sweet.
Nicotiana glauca Graham.

Other conspicuous plants are:

Ephedra sp. Covillea tridentata (de Candolle)

Scirpus olneyi Gray. Vail.

Scirpus californicus (Meyer) Britton. | Rhus toricodendron Linngeus.
Yucca baccata Torrey. Rhus trilobata Nuttall.
Agave palmeri Engelmann. . Cereuns greggi Engelmann.,
Atripler sp. Opuntia (several species).
Argemonc platyceras Link and Otto. Baccharis glutinosa Persoon.
Ribes aureum IPursh. Perezia nana Gray.

Mimosa (several species). Cucurbita feetidissima Humboldt,
Cassia leptocarpa Bentham. Bonpland, and Kunth.
Cassia wislizeni Gray. Cucurbita digitata Gray.
Fouquicria splendens Engelmann.

StatioNn No 26.—Near the mouth of Cajon Bonito Creek, Sonora,
Mexico. Altitude, 975 meters (3,199 feet). Cajon Bonito Creek, a
terminal twig of the Yaqui River, debouches into the San Bernardino
River 10 miles south of Monument No. 77 of the Mexican Boundary.
The writer, acompanied by Lient. D. D. Gaillard, camped there from
August 31 to September 1. 1892, when driven out by the sudden flood-
ing of the valley, caused by a cloudburst at the head of the stream, 1n
the San Luis Mountains. T had experienced a similar occurrence in a
canyon at the head of the Cajon Bonito Creck, where Col. J. W. Bar-
low and myself were encamped at the beginning of the storm season.

Starion No. 27.—Niggerhead, Cerro Gallardo.  Monument No. 82.
Altitude, 1,374 meters (4,508 feet). Distance from the Rio Grande,
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326 kilometers (202 miles). A hilly region, covered with volcanic
scoria, sparsely clothed with grass and brushwood, with a few red
juniper trees. Within a radius of a dozen kilometers (7 miles) a
range of altitude from 1,200 to 1,640 kilometers (3,940 to 5,380 feet)
could be found. Station occupied by myself September 1 and 11,
1892; August 14 to 17; and October 7, 1893. Plants, birds, etc., were
collected.

Flora of Cerro Gallardo—The trees and plants obtained near this
station are named in the following lists.

The trees are:
Juniperus monosperma  (Engelmann) - Acacia constricta Bentham.

Sargent. " Acacia greggii Gray.
Yucca brevifolia Torrey. U Prosopis sp.
Saliz tarifolia Humboldt, Bonpland, | Eysenhardtia orthocarpa (Gray) Wat-
and Kunth. . oson,
Quercus arizonica Sargent. Kaberlinia spinosa Zuccarini.
Celtis reticulata Torrey. Sapindus marginatus Willdenow.
Morus celtidifoliac  Humboldt, Bon- ' Bumelia rigida (Gray) Small.
pland, and Kunth. | Frarinus velutina Torrey.

Platanus wrightii Watson. !

Other shrubs and conspicuous plants are:

Ephedra trifurca Torrey. Mimosa grahami Gray.
Yucca baccata Torrey. Acacia filiculoides (Cavanilles) Tre-
Nolina lindheimeriana (Scheele) Wat- lease.
son. Cassia wislizeni Gray.
Dasylirion wheeleri Watson. Erythrina flabelliformis Kearney.
Agave palmeri Engelmann. Krameria parvifolia Bentham.
Cucurbita fetidissima Humboldt, Bon- | Fouquieria splendens Engelmann.
pland, and Kunth. Covillea tridentata (de Candolle)
Cucurbita digitata Gray. Vail.
Apodanthera undulata Gray. Rhus virens Lindheimer.
Mimosa biuncifera Bentham, Opuntia of subgenera Platopuntie and
Mimosa lindheimeri Gray. Cylindropuntia,
Mimosa dysocarpa Bentham. Baccharis glutinose Persoon.

Station No. 28.—Agna Prieta Ranch, Piedras Negras, Sulphur
Spring Valley. Monument No. 83, distant from the Rio Grande
338 kilometers (210 miles). Altitude, 1,204 meters (3,950 feet).
Occupied by myself September 11 and 12, 18925 August 14; and Octo-
ber 7, 1893; by Mr. Holzner, September 11 to 12, 1892. This broad
valley, though crossed several times, was not carefully examined, and
the collections made were small.

Vegetation—The ground is part bare and part grassy, with exten-
sive patches of the gregarious creosote bush (Covillea tridentuta),
and considerable greasewood (Atripler), with some cacti.  Soapweed
(Yucca glauca) and a narrow-leaved yucca having a long caudex
were sometimes seen; and some superb hackberry trees formed a
grove on an arroyo at the west side of Sulphur Spring Valley, at

30439—No. H56—07 M——T
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the altitude of 1,400 meters (4,600 feet). Mesquites, acacias, and
mimosas were locally numerous.

Station No. 29.—Dutch Charley’s Ranch, 1 kilometer (} mile)
north of Monument No. 88, and 355 kilometers (221 miles) from the
Rio Grande. Altitude, 1,316 meters (4,318 feet). A small pool at
Duteh Charley’s Ranch usually contains a good supply of water,
and the bushes and sedges around it shelter birds and mammals.
The region is treeless, except for a few juniper and hackberry trees
in arroyos from the Mule Mountains. On the surrounding hills the
soil is loose and ashy, in places piled with scoria, or covered with
brushwood. The locality was visited by Mr. Holzner, September 12
1892, and by myself, September 12, 1892, August 12 to 14, and Octo-
ber 7 to 8,1893. Small collections were made.

Veg Jctatzon.—(’ovillca tridentata and Fougulieria splendens cover
much of the region. Gourds (Cucurbita digitata, C. fatidissima,
and Apodanthera undulata) are numerous; and the thickets about
rocky hills are composed principally of woody cactus (Qpuntia lepto-
caulis), prairie acacia (Acacia filiculoides), senna (Cassia wisli-
zend), mimosas (several species), and low yuccas. Mescal (Agave
palmeri) is also abundant.

Station No. 30.—Johnston’s Ranch near Monument No. 90, 363
kilometers (225 miles) from the Rio Grande. Altitude 1,390 meters
(4,561 feet). This station is at the south end of the Mule Mountains
and 14 kilometers (9 miles) nearly south of the mining town of Bis-
bee, Arizona. Occupied by myself, September 12 to October 2, and
October 7 to 10, 1892; August 12 and October 8, 1893; by Mr. Holz-
ner, September 12 to October 2, and October 7 to 10, 1892. The plain
on the south and the Mule Mountains on the north are extrem:lv
barren. A few trees grew along an arroyo and beside two little
artificial ponds, supplied by wells and windmills, for the use of cattle.
The collections consisted chiefly of birds, mammals, and plants; also
accessories for mammal groups to be prepared at the U. S. National
Museum.

Flora of Mwle Mountalns—In the lists that follow the principal
varieties of plant life found near this station are given.

The trees are:

Juniperus monosperma  (Engelmann) | Morus  celtidifolia Humboldt, Bon-,
Sargent. pland. and Kunth,
Yucea brevifolia Torrey. Platanus wrightii Watson.
Juglanxs rupestris Engelmann, Acacia constricta Bentham,
Salir nigra Marshall. Acacia gregyii Gray.
Salir tarifolic IHumboldt, Bounland, | Prosopis glandulosa Torrey.
and Kunth. Acer negundo Linnmus,
Populus fremontii Watson., Sapindus marginatus Willdenow.
Quercus oblongifolia Torrey. Arbutus arizonica (Gray) Sargent,
Quercus toumeyi Sargent. Chilopsis linearis (Cavanilles) Sweet,
Celtis reticulata Torrey.
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Other shrubs and conspicuous plants are:

Ephedra 'trifurca Torrey. Cassia leptocarpa Bentham.

Yucca baccata Torrey. Cassia wislizeni Gray.

Nolina lindheimeriana (Scheele) Wat- | Erythrina flabelliformis Kearney.
son. Fouquieria splendens Engelmann.

Dasylirion wheeleri Watson. Anisacanthus thurberi Gray.

Agave palmeri Engelmann, Cucurbita fetidissima Humboldt,

Atriplex sp. Boupland, and Kunth.

Mimosa biuncifera Bentham. Cucurbita digitata Gray.

imost dysocarpa Bentham, Baccharis glutinosa Persoon.

Mimosa lindheimeri Gray. Hymenocleca monogyra 'Torrey and

Mimosa grahami Gray. Gray.

StatioN No 31.—Bisbee, Arizona, 13 kilometers (8 miles) north of
Monument No. 91, at an altitude of 1,700 meters (5,578 feet). The
town occupies a section of a steep and rugged canyon of the Mule
Mountains, whose neighboring peaks rise to the altitude of 2,172
meters (7,126 feet). The mountains are sparsely wooded with oak,
red juniper, boxelder, hackberry, sycamore, walnut, and desert willow
trees.  Mammals, birds, and plants were collected in September,
1892, and October, 1893, by myself and Mr. Holzner. A series of
specimens of copper and associated minerals was secured for the
U. S. National Museum, through the liberality of the managers of
the Copper Queen Mine, which is at Bisbee.

Statiox No. 32.—San Jose Mountain, Sonora, Mexico. From a
base level of 1,308 meters (4,265 feet) this mountain rises abruptly to
the height of 2,541 meters (8,337 feet). Timber line begins near the
true base of the cone on the north side, but considerably higher on the
south. The principal peak is about 8.5 kilometers (5.25 miles) south -
of Monument No. 93 and 386 kilometers (240 miles) west of the Rio
Grande (measured on the Boundary Line). This mountain is wooded
with aspen and deciduous white oak at the summit, with zones of
Arizona pine, checkerbark juniper. and evergreen oak below. The
arboreal and low vegetation are quite varied, but water exists in small
and uncertain amounts. The writer ascended the main San Jose
Peak, in company with Licut. William P. Jackson, on September 26,
1892, and established Mr. Holzner in a camp at Gallina Springs, in a
canyon on the northeast side of the mountain.  This camp he again
visited, replacing Mr. Holzner, on October 1, 1882. On August
4, 1893, I ascended the two highest peaks from the southwest. On
August 5, 1893, Lieut. George 11, MceMaster and myself ascended the
main peak from the north side, near Monument No. 93, and estab-
lished a camp at a small spring on the north side at an altitude of
1.830 meters (6,000 feet), from which point T made daily excursions
from the base of the mountain to its main summit, and trapped for
mammals until August 12, Important collections were made at this
station. -
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the altitude of 1400 meters (4,600 feet).
mimosas were locally numerous.

Station No. 29.—Dutch Charley’s Ranch, 1 kilometer (3 mile)
north of Monument No. 88, and 355 kilometers (221 miles) from the
Rio Grande. Altitude, 1,316 meters (4,318 feet). A small pool at
Dutch Charley’s Ranch usually contains a good supply of water,
and the bushes and sedges around it shelter birds and mammals.
The region is treeless, except for a few juniper and hackberry trees
in arroyos from the Mule Mountains. On the surrounding hills the
soil is loose and ashy, in places piled with scoria, or covered with
brushwood. The locality was visited by Mr. Holzner, September 12,
1892, and by myself, September 12, 1892, August 12 to 14, and Octo-
ber 7 to 8, 1893. Small collections were made.

Vegetation—Corillea tridentata and Fouquieria splendens cover
much of the region. Gourds (Cucwrbite digitate, C. fotidissima,
and Apodunthera undulate) are numerous; and the thickets about
rocky hills are composed principally of woody cactus (Qpuntia lepto-
caulis), prairie acacia (dcacia filiculoides), senna (Cassia wisli-
zeni), mimosas (several species), and low yuecas. Mescal (Agave
palmert) is also abundant. :

StatioN No. 30.—Johnston’s Ranch, near Monument No. 90, 363
kilometers (225 miles) from the Rio Grande. Altitude 1,390 meters
(4,561 feet). This station is at the south end of the Mule Mountains
and 14 kilometers (9 miles) nearly south of the mining town of Bis-
bee, Arizona.  Occupied by my .self, September 12 to October 2, and
October 7 to 10, 1892 Xugust 12 and October 8, 18931 by Mr. Tolz-
ner, September 12 to October 2, and October 7 to 10, 1892, The plain
on the south and the Mule Mountains on the north are extrem:ly
barren. A few trees grew along an arroyo and beside two little
artificial ponds, supplied by wells and windmills, for the use of cattle.
The collections consisted chiefly of birds, mammals, and plants; also
accessories for mammal groups to be prepared at the U. S. National
Museum.

Flora of Mule Mountains—In the lists that follow the principal
varieties of plant life found near this station are given. :

The trees are:

Juniperus monosperma (Engelmann)
Sargent.
Yucca brervifolia Torrey.

Mesquites, acacias, and

Morus celtidifolia
pland, and Kunth.
Platanus wrightii Watson.

ITumboldt, Bon-,

Juglans rupestriz Engelmann.,

Saliwe nigra Marshall,

Salie  tarifolia Humboldt,
and Kunth.

Populug fremontii Watson,

Quercus oblongifolia Torrey.

Quercus toumeyi Sargent.

Celtis reticulata Torrey.

Bounland,

Acacia constricta Bentham.

Aeacia greggii Gray.

Irosopis glandulosa Torrey.

Acer negundo Linnweus,

Sapindus marginatus Willdenow.
Arbutus arizonica (Gray) Sargent.
Chilopsis linearis (Cavanilles) Sweet.
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Other shrubs and conspicuous plants are:

Ephedra .trifurca Torrey. Cassia leptocarpa Bentham.

Yucca baccata Torrey. Cassia wislizeni Gray.

Nolina lindheimeriana (Scheele) Wat- | Erythrina flabelliformis Kearney.
8011 Fouquicria splendens Engelmann.

Dasylirion wchecleri Watson. Anisacanthus thurberi Gray.

Agave palmmeri Engelmann. Cucurdbita fatidissime Humboldt,

Atripler sp. Bonpland, and Kunth.

Mimosa biuncifera Bentham. Cucurbita digitata Gray.

wlimost dysocarpa Bentham, Baccharis glutinosa Persoon.

Mimosa lindheimeri Gray. Hymenoclea monogyra 'Torrey and

Mimosa grahami Gray. Gray.

StaTioN No 31.—Bisbee, Arizona, 13 kilometers (8 miles) north of
Monument No. 91, at an altitude of 1,700 meters (5,578 feet). The
town occupies a section of a steep and rugged canyon of the Mule
Mountains, whose neighboring peaks rise to the altitude of 2,172
meters (7,126 feet). The mountains are sparsely wooded with oak,
red juniper, boxelder, hackberry, sycamore, walnut, and desert willow
trees.  Mammals, birds, and plants were collected in September,
1892, and October, 1893, by myself and Mr. Holzner. A series of
specimens of copper and associated minerals was secured for the
U. S. National Museum, through the liberality of the managers of
the Copper Queen Mine, which is at Bisbee.

STatioN No. 32.—San Jose Mountain, Sonora, Mexico. From a
base level of 1,308 meters (4,265 feet) this mountain rises abruptly to
the height of 2,541 meters (8,337 feet). Timber line begins near the
true base of the cone on the north side, but considerably higher on the
south. The principal peak is about 8.5 kilometers (5.25 miles) south -
of Monument No. 93 and 386 kilometers (240 miles) west of the Rio
Grande (measured on the Boundary Line). This mountain is wooded
with aspen and deciduous white oak at the summit, with zones of
Arizona pine, checkerbark juniper, and evergreen oak below. The
arhoreal and low vegetation are quite varied, but water exists in small
and uncertain amounts.  The writer ascended the main San Jose
Peak, in company with Lieut. William P. Jackson, on September 26,
1892, and established Mr. Holzner in a camp at Gallina Springs, in a
canyon on the northeast side of the mountain,  This camp he again
visited, replacing Mr. Holzner, on October 1, 1882,  On August
4, 1893, I ascended the two highest peaks from the southwest. On
August 5, 1893, Lieut. George I McMaster and myself ascended the
main peak from the north side, near Monument No. 93, and estab-
lished a camp at a small spring on the north side at an altitude of
1.830 meters (6,000 feet), from which point I made daily excursions
from the base of the mountain to its main summit, and trapped for
mammals until August 12, Important collections were made at this
station, -
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the altitude of 1,400 meters (4,600 feet).
mimosas were locally numerous.

Station No. 29.—Dutch Charley’s Ranch, 1 kilometer (3 mile)
north of Monument No. 88, and 355 kilometers (221 miles) from the
Rio Grande. Altitude, 1,316 meters (4,318 feet). A small pool at
Dutch Charley’s Ranch usually contains a good supply of water,
and the bushes and sedges around it shelter birds and mammals.
The region is treeless, except for a few juniper and hackberry trees
in arroyos from the Mule Mountains. On the surrounding hills the
soil is loose and ashy, in places piled with scoria, or covered with
brushwood. The locality was visited by Mr. Holzner, September 12,
1892, and by myself, September 12, 1892, August 12 to 14, and Octo-
ber 7 to 8,1893. Small collections were made.

Vegetation—Cowvillea tridentata and Fouquieria splendens cover
much of the region. Gourds (Cucurbita digitata, C. fotidissima,
and Apodanthera undulata) are numerous; and the thickets about
rocky hills are composed principally of woody cactus (Qpuuntia lepto-
caulis), prairie acacia (Acacia filliculoides), senna (Cassia wisli-
zend), mimosas (several species), and low yuceas. Mescal (Adgave
palmer?) is also abundant. :

Station No. 30.—Johnston’s Ranch, near Monument No. 90, 363
kilometers (225 miles) from the Rio Grande. Altitude 1,390 meters
(4,561 feet). This station is at the south end of the Mule Mountains
and 14 kilometers (9 miles) nearly south of the mining town of Bis-
bee, Arizona. Occupied by myself, September 12 to ()ctohor 2, and
October 7 to 10, 1892; August 12 and October 8, 1893 by Mr. Holz-
ner, September 12 to October 2, and October 7 to 10, 1892, The plain
on the south and the Mule Mountains on the north are extrem:lv
barren. A few trees grew along an arroyo and beside two little
artificial ponds, supplied by wells and windmills, for the use of cattle.
The collections consisted chiefly of birds, mammals, and plants; also
accessories for mammal groups to be prepared at the U. S. National
Museum.

Flora of Mule Mountains—In the lists that follow the principal
varieties of plant life found near this station are given.

The trees are:

Juniperus monosperma  (Engehnann)

Mesquites, acacias, and

Morus celtidifolia Humboldt, Bon-.

Sargent.
Yucca brevifolia Torrey.
Juglans rupestris Engelmann,
Salir nigra Marshall,
Salix tarifolia ITumboldt,
and Kunth.
Populus fremontii Watson.,
Quercus oblongifolin Torrey.
Quercus toumeyi Sargent.
Ccltis reticulata Torrey.

Rounland,

pland, and Kunth.
Platanus wrightii Watson.
Acacia constricta Bentham,
Aeacia greayii Gray.
I'rosopis glandulosa Torrey.
Acer negundo Linnwus,
Napindus marginatus Willdenow.
Arbutus arizonica (Gray) Sargent.
Chilopsis linearig (Cavanilles) Sweet.
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Other shrubs and conspicuous plants are:

Ephedra .trifurca Torrey. Cassia leptocarpa Bentham.

Yucca baccata Torrey. Cassia wislizeni Gray.

Noling lindheimeriana (Scheele) Wat- | Erythrina flabelliformis Kearney.
801, Fouquicria splendens Engelmann.

Dasylirion wcheeleri Watson. Anisacanthus thurberi Gray.

Agave palmeri Engelmann. Cucurbitea fetidissima Humboldt,

Atripler sp. Bonpland, and Kunth.

Mimosa biuncifera Bentham. Cucurbita digitata Gray.

Mimost dysocarpa Bentham, Baccharis glutinosa Persoon.

Mimosa lindheimeri Gray. Hymenoclea monogyra '"Torrey and

Mimosa grahami Gray. Gray.

StatioNn No 81.—Bisbee, Arizona, 13 kilometers (8 miles) north of
Monument No. 91, at an altitude of 1,700 meters (5,578 feet). The
town occupies a section of a steep and rugged canyon of the Mule
Mountains, whose neighboring peaks rise to the altitude of 2,172
meters (7,126 feet). The mountains are sparsely wooded with oak,
red juniper, boxelder, hackberry, sycamore, walnut, and desert willow
trees.  Mammals, birds, and plants were collected in September,
1892, and October, 1893, by myself and Mr. Holzner. A series of
specimens of copper and associated minerals was secured for the
U. S. National Museum, through the liberality of the managers of
the Copper Queen Mine, which is at Bisbee.

StatioNn No. 32—San Jose Mountain, Sonora, Mexico. From a
base level of 1,308 meters (4,265 feet) this mountain rises abruptly to
the height of 2,541 meters (8,337 feet). Timber line begins near the
true base of the cone on the north side, but considerably higher on the
south. The prinecipal peak is about 8.5 kilometers (5.25 miles) south -
of Monument No. 93 and 386 kilometers (240 miles) west of the Rio
Grande (measured on the Boundary Line). This mountain is wooded
with aspen and deciduous white oak at the summit, with zones of
Arizona pine, checkerbark juniper, and evergreen oak below. The
arboreal and low vegetation are quite varied, but water exists in small
and uncertain amounts.  The writer ascended the main San Jose
Peak, in company with Lieut. William P. Jackson, on September 26,
1892, and established Mr. Tolzner in a camp at Gallina Springs, in a
canvon on the northeast side of the mountain.  This camp he again
visited, replacing Mr. Holzner, on October 1, 1882. On August
4, 1893, T ascended the two highest peaks from the southwest. On
August 3, 1893, Licut. George 1L McMaster and myself ascended the
main peak from the north side, near Monument No. 93, and estab-
lished a camp at a small spring on the north side at an altitude of
1.830 meters (6.000 feet), from which point I made daily excursions
from the base of the mountain to its main summit, and trapped for
mammals until August 12, Important collections were made at this
station. -
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the altitude of 1,400 meters (4,600 feet). Mesquites, acacias, and
mimosas were locally numerous.

Station No. 29.—Dutch Charley’s Ranch, 1 kilometer (} mile)
north of Monument No. 88, and 355 kilometers (221 miles) from the
Rio Grande. Altitude, 1,316 meters (4,318 feet). A small pool at
Dutch Charley’s Ranch usually contains a good supply of water,
and the bushes and sedges around it shelter birds and mammals.
The region is treeless, except for a few juniper and hackberry trees
in arroyos from the Mule Mountains. On the surrounding hills the
soil 15 loose and ashy, in places piled with scoria, or covered with
brushwood. The locality was visited by Mr. Holzner, September 12,
1892, and by myself, September 12, 1892, August 12 to 14, and Octo-
ber 7 to 8, 1893. Small collections were made.

Vegetation—Corillea tridentata and Fouqulieria splendens cover
much of the region. Gourds (Cucurbite digitata, C. fotidissima,
and dpodanthera undulate) are numerous; and the thickets about
rocky hills are composed principally of woody cactus (Qpuntia le pto-
caulis), prairie acacia (Adcacia filliculoides), senna (Cassia wisli-
zeni), mimosas (several species), and low yuccas. Mescal (dguve
palmeri) is also abundant. :

StatioNn No. 30.—Johnston’s Ranch, near Monument No. 90, 363
kilometers (225 miles) from the Rio Grande. Altitude 1,390 meters
(4,561 feet). This station is at the south end of the Mule Mountains
and 14 kilometers (9 miles) nearly south of the mining town of Bis-
bee. Arizona.  Occupied by myself, September 12 to October 2. and
October 7 to 10, 18927 August 12 and October 8. 1893: by Mr. ITolz-
ner, September 12 to October 2, and October 7 to 10, 1892, The plain
on the south and the Mule Mountains on the north are extrem:lyv
barren. A few trees grew along an arroyvo and beside two little
artificial ponds, supplied by wells and windmills, for the use of cattle.
The collections consisted chiefly of birds, mammals, and plants; also
accessories for mammal groups to be prepared at the U. S. National
Museum.

Flora of Mwle Mountains—In the lists that follow the principal
varieties of plant life found near this station are given.

The trees are:

Juniperus monosperma  (Engelmann) | Morus  celtidifolia - Humboldt, Bon-,

Sargent, pland, and Kunth.
Yucca brevifolia Torrey. Platanus wrightii Watson.
Juglans rupestris Engelmann, Acacia constricta Bentham,
Kalir nigra Marshall, Aecacia greagii Gray.,
Salie  tarifolic ITumboldt, Bonvland. ' Prosopis glanduloxa Torrey.

and Kunth, Acer negundo Linneus.,
Populus fremontii Watson, Sapindus marginatus Willdenow.
Quercus oblongifolia Torrey. Arbutus arizonica (Gray) Sargent.
Quercus toumeyi Sargent, Chilopsis linearis (Cavanilles) Sweet,
Celtis reticulata Torrey.
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scends to the edge of the surrounding plain on all sides and sends
several wooded prolongations downward, in canyons, several miles
across the bare plains toward the San Pedro River. The principal
canyons on the east side of the range contain spring-fed streams of
clear, cold water—the best that we found between the Coast Range
and the Rio Grande. The stream in Tanners Canyon contains fish.
(Plate XI, fig. 1.)

I was on the summit of Hasslops Peak (altitude 2,887 kilometers,
or 9472 feet) October 21 and 26, 1892; also July 31 and October 17,
1893. During October, 1892, and July, 1893, T explored the whole
cast side of the range from Igos Ranch on the north to Monument
102 on the south. This field appeared to be so rich that, in July,
1893, it was decided to detach Mr. Holzner from the Monument-
Building Party, which was necessarily accompanied by myself, from
the San Pedro River (Monument No. 98) castward to the eastern
end of the boundary parallel 31° 20’ (Monument No. 53), a region
that had been previously explored, in order to have him run a careful
line from the base to the summit of the Huachuca Mountains, which
he accomplished satisfactorily between July 24 and October 10, 1893.
In this, great assistance was rendered by the commanding officers
and post surgeon (Maj. Timothy E. Wilcox) at Fort Huachuca.
Mr. Holzner's first camp was established near the lower timber line,
in Tanners Canyon, where the “post garden” is situated, on July
24, 1893, His line of mammal traps was gradually extended upward
through Tanners Canyon to the post sawmill, to which point his
camp was moved in August. From this point trapping was ex-
tended to the summit of the range, and his camp was again moved
from the sawmill to a spring near the summit of a high peak. which
overlooks Ramsey Canyon, on September 10. On September 30,
1893, the weather having become severely cold at the summit, Mr.
Ilolzner’s camp was removed to the post garden, in Tanners Canyon,
where he remained until October 10, 1893, when he rejoined the
writer at Fort Huachuca.  Camps were made at the Post Spring,
near Fort ITuachuea, and at Frauds Ranch, in Millers Canyon. from
October 10 to 18, 1893, A complete eircuit of these monntains was
made, and colleetions made on all sides of the range.  Mr. Tlolzner
colleeted 207 mammals, 315 birds, and a few plants and land shells
in the TTuachuca Mountains, between July 24 and October 9, 1893,
Iis work showed commendable enterprise and industry.

Flora of Hvachuca Mountains—Much eflort was devoted to col-
lecting and studying the fauna and flora of these mountains'by
Major Timothy E. Wilcox, who was for several years stationed at
Fort ITuachuca, and whose name must ever be associated with the
botany of the western part of the United States. The elaborate Tist
by N. L. Britton and T. H. Kearney, jr., and the collections made by
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which has since entirely disappeared. Waterfow]l were abundant
along the San Bernardino River and on the marshy meadows and
pools below the springs. Archeological objects and rocks, plants,
mollusks, fishes, reptiles, batrachians, birds, and mammals were
collected. The writer was present at this station July 6 and 7, July
29 to September 11, 1892; August 17 to 24 and October 4 to 7, 1893.
Mr. Holzner, July 29 to September 11, 1892.

Flora of San Bernardino River—The principal trees and plants
found in this vicinity are given in the lists that follow.

The trees are:
Juniperus monosperma (Engelmann) | Populus fremontii Watson.

Sargent. Acacia constricta Bentham.

Fracinus veluting Torrey. Eysenhardtia orthocarpa (Gray) Wat-
Salix nigra Marshall. son.

Saliz occidentalis longipes (Andersson) | prosopis sp.
Bebb. Holacantha cmorz/i»\ Gray.

Naliz tarifolic. Humboldt, Bonpland,  Agcer negundo Linnweus.
and Kunth. N

Platanus wrightii Watson.

Yucca brevifolia Torrey.

Morus celtidifolia Humboldt, Bon-
pland, and Kunth,

Sapindus marginatus Willdenow.
Bumelia rigida (Gray) Small.

Celtis reticulata Torrey.

Chilopsis linearis (Cavanilles) Sweet.
Nicotiana glauca Graham.

Other conspicuous plants are:

Ephedra sp. Covillea tridentata (de Candolle)
Scirpus olneyi Gray. Vail. '

Scirpus californicus (Meyer) Britton. | Rhus toricodendron Linnweus.

Yucca baccata Torrey. Rhus trilobata Nuttall,

Agave palmeri Engelmann. Cereus greggi Engelmann.

Atriplex sp. Opuntia (several species).

Argemone platyceras Link and Otto. Baccharis glutinosa Persoon.

Ribes aurcum Pursh. Perezia nana Gray.

Mimosa (several species). Cucurbita frtidissima Humboldt,
Cassia leptocarpa Bentham. Bonpland, and Kunth.

Cassia wislizeni Gray. Cucurbita digitata Gray.

Fouquieria splendens Engelmann.,

StaTtioNn No 26.—Near the mouth of Cajon Bonito Creek. Sonora,
Mexico. Altitude, 975 meters (3,199 feet). Cajon Bonito Creck, a
terminal twig of the Yaqui River, debouches into the San Bernardino
River 10 miles south of Monument No. 77 of the Mexican Boundary.
The writer, acompanied by Lieut. D. D. Gaillard, camped there from
August 31 to September 1, 1892, when driven out by the sudden flood-
ing of the valley, caused by a cloudburst at the head of the stream, mn
the San Luis Mountains. T had experienced a similar occurrence in a
canyon at the head of the Cajon Bonito Creck, where Col. J. W. Bar-
low and myself were encamped at the beginning of the storm season.

Starion No. 27.—Niggerhead, Cerro Gallardo.  Monument No. 82.
Altitude, 1,374 meters (4,508 feet). Distance from the Rio Grande,
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326 kilometers (202 miles). A hilly region, covered with volcanic
scoria, sparsely clothed with grass and brushwood, with a few red
juniper trees. Within a radius of a dozen kilometers (7 miles) a
range of altitude from 1,200 to 1,640 kilometers (3,940 to 5,380 feet)
could be found. Station occupied by myself September 1 and 11,
1892; August 14 to 17; and October 7, 1893. Plants, birds, etc., were
collected.

Flora of Cerro Gallurdo—The trees and plants obtained near this
station are named in the following lists.

The trees are:

Juniperus monosperma (Engelmann) | Acacia constricta Bentham.
Sargent. Acacia greggii Gray.
Yucca brevifolia Torrey. Prosopis sp.
Salix tarifolic Humboldt, Bonpland, ‘ Eysenhardtia orthocarpa (Gray) Wat-

and Kunth. . oson,
Quercus arizonica Sargent. Kaberlinia spinosa Zuccarini.
Celtis reticulata Torrey. Sapindus marginatus Willdenow.
Morus celtidifolia Humboldt, Bon- ' Bumelia rigida (Gray) Small.
pland, and Kunth. \ Frarinus velutina Torrey.

Platanus wrightii Watson.

Other shrubs and conspicuous plants are:

Ephedra trifurca Torrey. Mimosa grahami Gray.
Yucca baccata Torrey. Acacia  filiculoides (Cavanilles) Tre-
Nolina lindheimeriana (Scheele) Wat- lease.
son. Cassia wislizeni Gray.
Dasylirion wheeleri Watson. Erythrina flabelliformis Kearney.
Agave palmeri Engelmann. Krameria parvifolia Bentham.
Cucurbita fetidissima Humboldt, Bon- | Fouquieria splendens Engelmann.
pland, and Kunth. Covillea tridentate (de Candolle)
Cucurbita digitate Gray. Vail.
Apodanthera undulata Gray. Rhus virens Lindheimer.
Mimosa biuncifera Bentham. Opuntia of subgenera Platopuntia and
Mimosa lindheimeri Gray. Cylindropuntia.,
Mimosa dysocarpa Bentham. Baccharis glutinosa Persoon.

Station No. 28.—Agua Prieta Ranch, Piedras Negras, Sulphur
Spring Valley. Monument No. 83, distant from the Rio Grande
338 kilometers (210 miles). Altitude, 1,204 meters (3,950 feet).
Occupied by myself September 11 and 12,1892 ; August 14; and Octo-
ber 7, 1893; by Mr. Holzner, September 11 to 12, 1892, Thls broad
- valley, though crossed several times, was not carefully examined, and
the collections made were small.

Vegetation—The ground is part bare and part grassy, with exten-
sive patches of the gregarious creosote bush (Covillea tridentata),
and considerable greasewood (A¢ripler), with some cacti.  Soapweed
(Yucca glauca) and a narrow-leaved yucea having a long caudex
were sometimes scen; and some superb hackberry trees formed a
grove on an arroyo at the west side of Sulphur Spring Valley, at

30639—No. 56—07 M——T
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the altitude of 1,400 meters (4,600 feet). Mesquites, acacias, and
mimosas were locally numerous.

Station No. 29.—Dutch Charley’s Ranch, 1 kilometer (3 mile)
north of Monument No. 88, and 355 kilometers (221 miles) from the
Rio Grande. Altitude, 1,316 meters (4,318 feet). A small pool at
Dutch Charley’s Ranch usually contains a good supply of water,
and the bushes and sedges around it shelter birds and mammals.
The region is treeless, except for a few juniper and hackberry trees
in arroyos from the Mule Mountains. On the surrounding hills the
soil is loose and ashy, in places piled with scoria, or covered with
brushwood. The locality was visited by Mr. Holzner, September 12,
1892, and by myself, September 12, 1892, August 12 to 14, and Octo-
ber 7 to 8, 1893. Small collections were made.

Vegetation.—Corillea tridentata and Fouquieria splendens cover
much of the region. Gourds (Cucurbite digitata, C. fetidissima,
and dpodanthera undulate) are numerous; and the thickets about
rocky hills are composed principally of woody cactus (Qpuntia lepto-
caulis), prairie acacia (Acacia filiculoides), senna (Cassia wisli-
zenid), mimosas (several species), and low yuccas. Mescal (Agave
palmert) is also abundant.

Station No. 30.—Johnston’s Ranch near Monument No. 90, 363
kilometers (225 miles) from the Rio Grande. Altitude 1,390 meters
(4,561 feet). This station is at the south end of the Mule Mountains
and 14 kilometers (9 miles) nearly south of the mining town of Bis-
bee, Arizona. Occupicd by myself, September 12 to October 2, and
October 7 to 10, 1892; August 12 and October 8, 1593 ; by Mr. Holz-
ner, \epteml)or 12 to October 2, and October 7 to 10, 1892.  The plain
on the south and the Mule Mountains on the north are extrem.:lv
barren. A few trees grew along an arroyo and beside two little
artificial ponds, supplied by wells and windmills, for the use of cattle.
The collections consisted chiefly of birds, mammals, and plants; also
accessories for mammal groups to be prepared at the U. S. National
Museum.

Flora of Mule Mountains—In the lists that follow the principal
varieties of plant life found near this station are given.

The trees are:

Juniperus monosperma  (Fngelmann) | Morus celtidifolia  Humboldt, Bon-,

Sargent. pland, and Kunth,
Yucca brevifolia Torrey. Platanusg wrightii Watson.
Juglans rupestris Engelmann., Acacia constricta Bentham.
Salie nigra Marshall. Acacia greggii Gray.
Saliez tarifolia IIumboldt, Bonnland, | I'rosopix glandulosa Torrey.

and Kunth. Aeer negundo Linngus,

Populus fremontii Watson, Napindus marginatus Willdenow.
Quercus oblongifolia Torrey. Arbutus arizonica (Gray) Sargent,
Quercus towmeyi Sargent. Chilopsis linearis (Cavanilles) Sweet.
Celtis reticulata Torrey,
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Other shrubs and conspicuous plants are:

Ephedra .trifurca Torrey. Cassia leptocarpa Bentham.

Yucca baccata Torrey. Cassia wislizeni Gray.

Nolina lindheimeriana (Scheele) Wat- | Erythrine flabelliformis Kearney.
son. Fouquieria splendens Engelmann.,

Dasylirion wheeleri Watson. Anisacanthus thurberi Gray.

Agarve palmeri Engelmann, Cucurbite fatidissima Humboldt,

Atriplex sp. Bonpland, and Kunth.

Mimosa biuncifera Bentham. Cucurbita digitata Gray.

imost dysocarpa Bentham, Baccharis glutinosa Persoon.

Mimosa lindheimeri Gray. Hymenoclca monogyra Torrey and

Mimosa grahami Gray. Gray.

StatioN No 31.—Bisbee, Arizona, 13 kilometers (8 miles) north of
Monument No. 91, at an altitude of 1,700 meters (5,578 feet). The
town occupies a section of a steep and rugged canyon of the Mule
Mountains, whose neighboring peaks rise to the altitude of 2,172
meters (7,126 feet). The mountains are sparsely wooded with oak,
red juniper, boxelder, hackberry, sycamore, walnut, and desert willow
trees.  Mammals, birds, and plants were collected in September,
1892, and October, 1893, by myself and Mr. Holzner. A series of
specimens of copper and associated minerals was secured for the
U. S. National Museum, through the liberality of the managers of
the Copper Queen Mine, which is at Bisbee.

Starion No. 32.—San Jose Mountain, Sonora, Mexico. From a
base level of 1,308 meters (4,265 feet) this mountain rises abruptly to
the height of 2,541 meters (8,337 feet). Timber line begins near the
true base of the cone on the north side, but considerably higher on the
south. The principal peak is about 8.5 kilometers (5.25 miles) south -
of Monument No. 93 and 336 kilometers (240 miles) west of the Rio
Grande (measured on the Boundary Line). This mountain is wooded
with aspen and deciduous white oak at the summit, with zones of
Arizona pine, checkerbark juniper, and evergreen oak below. The
arboreal and low vegetation are quite varied, but water exists in small
and uncertain amounts.  The writer ascended the main San Jose
Peak, in company with Licut. William P. Jackson, on September 26,
1892, and established Mr. Holzner in a camp at Gallina Springs, in a
canyon on the northeast side of the mountain. This camp he again
visited, replacing Mr. Ilolzner, on October 1, 1882. On August

4, 1893, I ascended the two highest peaks from the southwest. On
August 5, 1893, Licut. George H. McMaster and myself ascended the
main peak from the north side, near Monument No. 93, and estab-
lished a camp at a small spring on the north side at an altitude of
1,830 meters (6,000 feet), from which point T made daily excursions
from the base of the mountain to its main summit, and trapped for
mammals until August 12, Important collections were made at this
station, -
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Flora of San Jose Mountains.—The plant life of these mountains is
given in the lists that follow.
The trees are:

Pinus strobiformis Engelmann, Cercocarpus parvifolius paucidentatus
Pinus cembroides Zuccarini. Watson.
Pinus arizonica Engelmann, Prunus salicifolins  Humboldt, Bon-
Pinus ponderosa Lawson. ' pland, and Kunth.
Pinus chihuahuana Engelmann. Aecacia greggii Gray.
Abics conceolor (Gordon) Parry. Acacia constricta Bentham,
Juniperus pachyphlaa Torrey. Prosopis glandulosa Torrey.
Yucca brevifolia Torrey. Robinia neomericana Gray.
Juglans rupcstris Engelmann, Ptelea trifoliata Linnweus.
Saliz nuttallii Sargent. Acer saccharum grandidentatum (Nut-
Populug tremuloides Michaux. tall) Sudworth.
Populus fremontii Watson. Acer negundo Linnweus,
Quercus gambelii Nuttall, Nupindus marginatus Willdenow.
Quercus oblongifolia Torrey. Arbutus arizonica (Gray) Sargent.
Quercus arizonice Sargent. Arctostaphylos  pungens  Humboldt,
Quercus emoryi Torrey. ‘Bonpland, and Kunth.
Quercus hypoleuca Ingelmann. Rhamnus purshiana de (andolle,
Morus ccltidifolie  Humboldt, Bon- | Frarinus velutina Torrey.

pland, and Kunth. . Chilopsis lincaris (Cavanilles) Sweet,
Platanus wrightii Watson. Nambucus mericana Presl.

Neither Pxeudotsuga mucronata nor Cupressus arizonica were found on the
San Jos¢ Mountains.

Other shrubs and conspicuous plants are:

Ephedra trifurca Torrey. - Mimoxa lindheimeri Gray.
Yucca glauca Nuttall, Arnott.
Nolina lindheimeriana (Scheele) Wat- | Ptelea baldivinus Torrey and Gray.
son. Rhus toricodendron Linngeus.
Dasylirion wheeleri Watson. Rhus trilobata Nuttall.
Berberis acileoxii Kearney. Rhus virens Lindheimer.
Holodiscus dumosus (Nuttall) Heller. | Ceanothus integerrimus Ilooker and
Philadelphus microphpyllus Gray. Arnott.
Rubus deliciosus neomericanus (Geay) | Vitis arizonica Engelmann.
Kearney. Parthenocissus quinquefolia (Linnaeus)
Fallugia paradora (D. Don) Endlicher. I’lanchon.
Rosa fendleri Crépin, Opuntia and other cacti.
Mimosa biuncifera Pentham, Garrya wrightii Torrey.
Mimosa dysocarpa Bentham, Nymphoricarpos orcophilus Gray.
Mimosa grahami Gray.

The slender blue racer snake was found at the monument on the
summit of San Jose Peak; and the beautiful Elaps curyranthus of
Kennicott was taken at my camp near the north base of the mountain,
at the altitude of 1.830 meters (6.000 feet).

Srtarion No. 33.—Johnston’s Steam Pump, near Monument No. 93.
Altitude, 1.298 meters (4259 feet). The country about this camp is
trecless and grassy, with occasional arcas of creosote and other
bushes.  Unimportant collections were made by myself and Mr. Holz-
ner, op October 10, 1892, and by myself August 2 to 5, 1893,

.
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StatioNn No. 34.—San Pedro River at Monument No. 98, 395 kilo-
meters (245 miles) west of the Rio Grande. Altitude, 1,298 meters
(4,259 feet). The San Pedro River at this point is a good-sized
stream, containing many fish, batrachians, and turtles, and its
waters and banks are inhabited by numerous aquatic species of mam-
mals and birds. There are, however, no meadows or marshes of any
considerable extent along its banks in this part of its course. Trees
are limited to the edge of the stream, where willow, ash, boxelder,
cottonwood, and mesquite are the common species. (Plate X, fig.
2.) The adjacent Huachuca Mountains, of Arizona, crossed at their
southern extremity by the International Boundary Line some 13
kilometers (8 miles) to the westward, are well wooded to the base.
I was at this station from October 10 to November 1, 1892; July 27
to August 2, and October 10, 1893. Mr. Holzner, from October 10
to November 2, 1892. Important collections were made.

Flora of San Pedro Valley—The collections of plants made near
Monument No. 98 includes the varieties indicated in the lists below.

The trees are:

Juglans rupestris Engelmann. Platanus wrightii Watson.
Salix nigra Marshall. Acacia greggii Gray.
Saliz occidentalis longipes " (Anders- | Acacia constricta Bentham.
son) Bebb. Prosopis glandulosa Torrey.
Saliz tazifolic Humboldt, Bonpland, | Acer negundo Linnsus.
and Kunth. Sapindus nrarginatus Willdenow.
Populus fremontii Watson. Frazrinus velutina Torrey.
Celtis reticulata Torrey. Chilopsis linearis (Cavanilles) Sweet.
Morus celtidifolia Humboldt, Bon-
pland, and Kunth. .

Other conspicuous vegetation includes:

Yucca glauca Nuttall, Covillea tridentata (de Candolle) Vall.
Atriplex sp. Opuntia (several species).
Rhus glabra Linngus. Cucurbita fetidiszima ITumholdt, Bon-
Mimosa dysocarpn Bentham, pland, and Kunth.
Acacia filiculoides (Cavanilles) Tre- | Apodanthera undulata Gray.

lease. Perezia sp.

StatioNn No. 35.—Huachuca Mountains, Arizona. This isolated
but extensive range (called Sierra Espucla by the early explorers)
rises from a base level of 1,275 meters (4.183 feet) to the height of
2.887 meters (9.472 feet). It is almost wholly within the United
States, extending nearly north from Monument No. 102 for a dis-
tance of 32 kilometers (20 miles). It is 407 kilometers (253 miles)
west of the Rio Grande. The highest point, Hasslops Peak, is 14}
kilometers (9 miles) north of the Mexican line. The higher timber
line is not reached by any of the mountains visible from the Mexican
Boundary Line. In the Huachuca range the lower timber line de-
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scends to the edge of the surrounding plain on all sides and sends
several wooded prolongations downward, in canyons, several miles
across the bare plains toward the San ‘Pedro River. The principal
canyons on the east side of the range contain spring-fed streams of
clear, cold water—the best that we found between the Coast Range
and the Rio Grande. The stream in Tanners Canyon contains fish.
(Plate XI, fig. 1.)

I was on the summit of Hasslops Peak (altitude 2.887 kilometers,
or 9,472 feet) October 21 and 26, 1892; also July 31 and October 17,
1823. During October, 1892, and July, 1893, T explored the whole
east side of the range from Igos Ranch on the north to Monument
102 on the south. This field appeared to be so rich that, in July,
1893, it was decided to detach Mr. Holzner from the Monument-
Building Party, which was necessarily accompanied by myself, from
the San Pedro River (Monument No. 98) eastward to the eastern
end of the boundary parallel 31° 20’ (Monument No. 53), a region
that had been previously explored, in order to have him run a careful
line from the base to the summit of the Huachuca Mountains, which
he accomplished satisfactorily between July 24 and October 10, 1893,
In this, great assistance was rendered by the commanding officers
and post surgeon (Maj. Timothy E. Wilcox) at Fort uachuca.
Mr. Holzner's first camp was established near the lower timber line,
in Tanners Canyon, where the “ post garden” is situated. on July
24, 1893. His line of mammal traps was gradnally extended upward
through Tanners Canyon to the post sawmill, to which point his
camp was moved in August. From this point trapping was ex-
tended to the summit of the range, and his camp was again moved
from the sawmill to a spring near the summit of a high peak, which
overlooks Ramsey Canyon, on September 10. On \eptomlm 30,
1893, the weather having become severely cold at the summit, Mr.
Holzner’s eamp was removed to the post garden, in Tanners Canyon,
where he remained until October 10, 1893, when he rejoined the
writer at Fort Huachuca. Camps were made at the Post Spring,
near Fort Huachuea, and at Frauds Ranch. in Millers Canyon. from
October 10 to 18, 1893. A complete circuit of these mountains was
made, and collections made on all sides of the range.  Mr. Holzner
collected 207 mammals, 315 birds, and a few plants and land shells
in the Huachuca Mountains, between July 24 and October 9, 1893,
His work showed commendable enterprise and industry.

Flora of Huachuca M ffort was devoted to col-
lecting and studying the fauna and flora of these mountains'by
Major Timothy E. Wilcox, who was for several years stationed at
Fort Huachuea, and whose name must ever be associated with the
botany of the western part of the United States.  The elaborate list
by N. L. Britton and T. II. Kearney, jr., and the collections made by




U. 8. NATIONAL MUSEUM BULLETIN NO. 56 PL. XI

1. View DowN MiLLERS CANYON, HUACHUCA MOUNTAINS (SEE PAGE 102).
2. PATAGONIA MOUNTAINS, SHOWING EMORY OAKS (SEE PAGE 105).
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Major Wilcox in the Huachuca Mountains,? leave little to be desired
more than to separate the trees, as follows:

Pinus strobiformis Engelmann, Quercus chrysolepis Liebmann.
Pinus cembroides Zuccarini. ' Quercus hypoleuca Engelmann.
Pinus arizonica Engelmann. Celtis occidentalis Linngeus.
Pinus ponderosa scopulorum S. Wat- | Celtig reticulata Torrey.
son. Morus celtidifolia Humboldt, Bon-
Pinus mayriana Sudworth. pland, and Kunth.
Pinus chihuahuana Engelmann. Platanus wrightii Watson.
Pseudotsuga mucronata (Rafinesque) | Cercocarpus breviflorus Gray.
Sudworth. Cercocarpus  parvifolius  paucidenta-
Juniperus monosperma (Engelmann) tus Watson.
Sargent. . Prunus salicifolia Humboldt, Bon-
Juniperus pachyphlea Torrey. pland, and Kunth.
Yucca constricta Buckley. Acacia greggii Gray.
Juglans rupestris Engelmann, Acacia constricta Bentham.
Salix nigra Marshall. Prosopis glandulose Torrey.
Saliz ocidentalis longipes (Anders- | Robinia ncomericana Gray.
son) Bebb. Ptelea trifoliata Linneus.
Salix lasiolepis Bentham. Acer saccharum grandidentatum (Nut-
Salir tarifolia Humboldt, Bonpland, tall) Sudworth.
and Kunth. Acer negundo Linngeus.
Populus tremuloides Michaux. Sapindus marginatus Willdenow.
Populus fremontii Watson. Arbutus arizonica (Gray) Sargent.
Quercus gambelii Nuttall. Arctostaphylos  pungens  Humboldt,
Quercus undulata Torrey. Bonpland, and Kunth.
Quercus oblongifolia Torrey. Rhamnus purshianus de Candolle.
Quercus arizonica Sargent. Frazinus cusbidata Torrey.
Quercus reticulata Humboldt and Bon- | Frarinus velutina Torrey.
pland. Chilopsis linearis (Cavanilles) Sweet.
Quercug emoryi Torrey. Sambucus mexicana Presl.

Fauna of Huachuca Mountains—Many field naturalists have
visited this beautiful mountain range, but it continues to yield rare
and novel forms of animal life whenever explored. Unfortunately,
Mr. Holzner reached the Huachucas (July 24) after the breeding-
season of birds was over, and in a year of phenomenal dryness, when
old pine trees died of drought, and birds were obliged to forsake
their usual haunts on account of lack of water to drink. This
likewise operated to increase the difficulty of finding land-shells,
although the molluscan fauna is rich. Mr. Holzner obtained a
new rabbit (Lepus floridunus holzneri) and a new pocket-gopher
(Thomomys fulvus intermedius) from the aspen zone at the top;
and his collections contain fine series of several rare animals. Of
batrachians, only a toad, tree-frog, and a frog (Rana virescens
brachycephala Cope) were observed. Principally through the exer-
tions of Maj. Timothy E. Wilcox and, to a less extent, those of Drs.

aTrans. N. Y. Acad. Sci.,, X1V, pp. 2144, issued October 22, 1894,
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A. K. Fisher and Leonhard Stejneger, Lieut. Harry C. Benson,
J. Alden Loring, W. W. Price, Frank X. Holzner, and the author,
the following-named reptiles from the Huachuca Mountains are
represented in the U. S. National Museum collection:

Lizards.

Crotaphytus collaris (Say).

Callisaurus draconoides ventralis
(Hallowell).

Holbrookia maculata maculate Gi-
rard.

Uta symmetrica Baird.

Sceloporus jarrovii Cope.

Sceloporus torquatus poinsettii (Baird
and Girard).

Sceloporus clarkii Baird and Girard.

Phrynotoma  douglassii  hernandesi
(Girard).

Phrynosoma orbiculare (Cuvier).

Phrynogsoma cornutum (Harlan).

Cnemidophorus gularis gularis Baird
and Girard.

Snales.

Diadophis regalis regalis Baird and
Girard.

Salvadora grahamie Baird and Gi-
rard.

Pityophis sayi sayi (Schlegel).

Ophibolus pyrrhomelas Cope.

Ophibolus getulus boylii (Baird and
Girard).

Rhinochilus lecontei Baird and Girard.

"Eutenia eques eques (Reuss),

Zamenis flagellum flagelitim (Shaw).

Zamenig semilineatus Cope,

Trimorphodon lyrophanes Cope.

Tantilla nigriccps Kennicott.

Elaps euryranthus Kennicott.

Sistrurus catenatus edwardsii (Baird
and Girard).

Crotalus molossus Baird and Girard.

Crotalug adamanteus scutulatus (Ken-
nicott).

Crotalus adamanteus atror (Baird and
Girard).

Crotalus pricei Van Denburgh.

Crotalus lepidus Kennicott.

The turtles of the Huachuca Mountains comprise the common box-
tortoise of the region. the Arizona mud turtle (Aénosternon sono-
riense Le Conte), and a third, unidentified species, taken from the
neighboring San Pedro River.

Station No. 36—Cienaga, Babacomari Creek, Cochise County,
Arizona. Mearns and Holzner: October 18 and 19, 1893. The
stream was followed from where it debouches into the San Pedro
River to the springs and Cienega at its head, which is about 32
kilometers (20 miles) north of Monument No. 106. It is inhabited
by fishes and such aquatic mammals as the cotton rat, muskrat, and
beaver, and in winter becomes the resort of many wading and swim-
ming birds.

Vegetation—The trees were willows (Salic nigra, S. occidentalis,
and S. taxifolia), Mexican mulberry (Morus celtidifolia), mesquite
(Prosopis glundulosa), devils claws (Acacia greggii), boxelder
(deer negundo), wild china (Sapindus marginatus), and leather-

a Since this was written Dr. Leonhard Stejneger has published an elaborate
paper on The Reptiles of the Huachuca Mountains, Arizona, 'roc. U. 8. Nat,
Mus.. XXV, 1902, pp. 149 to 158.
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leaf ash (Fraxinus relutina). On the banks is a dense growth of
dster spinosus Bentham; and on the hills are fine groups of Agave
applanata huachucensis (Baker) Mulford.

StaTioN No. 37.—Santa Cruz Valley, near L4 Noria, Pima County,
Arizona. Mr. Holzner made a careful examination of the fauna of
this station from November 5 to 14 and 22 to December 5, 1892; also
October 19 to 20, 1893, during which periods he was encamped be-
side the Santa Cruz River at Monument No. 111, 437 kilometers (271
miles) from the Rio Grande, at an altitude of 1,390 meters (4,570
feet). The Santa Cruz or San Rafael Valley at this point is a broad
and treeless plain, covered with grass, stretching between the Pata-
gonia Mountains on the west and the Huachuca and Santa Cruz
mountains on the east. The camp of the old Boundary Survey, under
Major Emory, was located on almost the same ground as that oc-
cupied by Mr. Holzner, whose collections of birds, mammals, and
fishes were of unusual value. On October 19, 1893, I placed a line
of mammal traps between Monument No. 111 and the town of Santa
Cruz, Sonora, to which latter point they were removed on the fol-
lowing day.

StatioN No. 38.—Patagonia Mountains. Mr. Holzner occupied a
station at the summit of these mountains, south of Monument No.
114, 448 kilometers (278 miles) from the Rio Grande, at an altitude
of 1,750 meters (5,742 feet), from November 14 to 20 and 27, 1892,
The section of the Patagonia Mountains south of the Boundary Line
is called * Sierra de San Antonio.” These ranges are well wooded and
contain springs of good water. (Plate XI, fig. 2.) From a base-
level of 1,130 meters (3,708 feet) they rise to the height of 2,217
meters (7,274 feet). Mr. Holzner obtained an interesting series of
mammals and birds in them. The flora is similar to that of the
Huachuca Mountains at corresponding altitudes.

Station No. 39.—Town of Santa Cruz, Sonora, Mexico. The
writer, accompanied by Mr. Holzner. camped in the town, beside
the Santa Cruz River,about 12 kilometers (7.5 miles) south of Monu-
ment No. 111, from October 20 to 23, 1893.  The river at this place
enters a defile between the mountains, and, bending around the Mexi-
can section of the Patagonia Mountains (Sierra de San Antonio), it
turns and flows northward to the Gila River. The narrow valley in
which Santa Cruz lies is under thorough cultivation, and is covered
with beautiful gardens and orchards on either side of the town. The
alcalde paid his respects to us promptly, gave us a cordial welcome,
and personally assisted us in making collections.  On every hand we
received friendly services and full liberty to collect specimens wher-
ever they could be found, in return for which favors it was a pleas-
ure to render such assistance as lay in our power to some of the sick
of the village who were commended to us by our friend the alcalde.
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Among the interesting specimens collected were topotypes of Hes-
peromys sonoriensis Le Conte.

Flora of the town of Santa Cruz, Sonora.—Besides the products of
orchards, fields, and gardens, the trees and coarser plants in the
immediate vicinity are:

Juniperus pachyphlaea Torrey. Celtis occidentalis Linngeus.
Yucca brevifolia Torrey. Morus celtidifolia Humboldt, Bon-
Juglans rupestris Engelmann. pland, and Kunth.
Salix occidentalis longipes (Anders- | ’latanus wrightii Watson.
son) Bebb. Prosopis glandulosa Torrey.
Salir tarifolic Humboldt, Bonpland, | Acer negundo Linneus.
and Kunth. X Arctostaphylos  pungens  Humboldt,
Populus fremontii Watson., Boupland, and Kunth.
Quercus arizonica Sargent. Sambucus glauca Nuttall,
Quercus oblongifolia Torrey.

The banks and thickets were covered with grape (Vitis arizonica
Engelmann), the hills with dasylirion (Dasylirion wheeleri Watson),
and an abundance of the buffalo currant (Zibes anrenm Pursh) grew
along the Santa Cruz River banks, together with the usual comple-
ment of dock, cocklebur. gourd, and spiny aster. Level and waste
places bordering the river are sometimes covered with the prickly
Mexican poppy (.lrgencone mericana Linnweus).

Starion No. 40.—Santa Cruz River at Monument No. 118 (west
of the Patagonia Mountains).  Mr. ITolzner camped from May 26 to
July 10, 1893, near Monument No. 118, 461 kilometers from the Rio
Grande, at an altitude of 1,130 meters (3,708 feet), and collected 14
mammals and 379 birds.

StatioN No. 41.—Road-crossing of the Santa Cruz River, Sonora,
Mexico, 2 kilometers (1.5 miles) south of Monument No. 118. The
river is heavily wooded with cottonwood, willow, walnut, very tall
mesquites, and other trees.  Altitude, about 1,140 meters (3,740
feet).  Oceapied by Mearns and Tolzner on October 23 and 24, 1893,
when plants, birds, and mammals were collected.

Station No. 42.—Nogales, Arizona.  Monument No. 122, Alti-
tude, 1,174 meters (3.852 feet). Distance from the Rio Grande, meas-
ured on the Mexican Boundary Line, 469 kilometers (292 miles) 5 dis-
tance from the Colorado River, measured on the Mexican Boundary
Line, 389 kilometers (242 miles).  The grove of walnut found by
Major Emory's party on Nogales Creck is now replaced by the
thriving town of Nogales, to which the walnut trees gave name.
Monument No. 122 stands on the north side of International Street.
Mr. Ifolzner collected nine birds and one deer at Nogales in Decem-
her and January, 18923 also 55 birds from April 14 to May 24,
1803.  Assisted by Mr. Holzner, T made collections there from
October 24 to 28, 1893. In the Pajaritos Mountains, at Nogales,
intrusive rock appeared in the form of a coarse granite, of which
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most of the mountain masses to the westward are composed, until,
in the Coast Range of California, it is replaced by fine-grained
granite. The Pajaritos also contain effusive rocks—rhyolite and
basali—in abundance.

Fauna of Nogales—Owing to its location on the International
Boundary and the only railroad that enters Mexico west of the Rio
Grande, this station has attracted several trained field naturalists,
among them Mr. P. L. Jouy, to whose efforts I am mainly indebted
for the following list of the reptiles hitherto collected at Nogales:

Terrapene sp. Sceloporus clarkii Baird and Girard.
Kinasternon sonoricnse e Conte. Phrynosoma cornutum (Ilarlan).
Ctenosaura multispinis Cope. Anota modesta (Girard).
Crotaphytus collariz (Say). Eublepharis variegatus (Baird).
Crotaphptus  acislizenii  Balrd and | Cnemidophorus gularis gularis Baird
Girard. and Girard.
Uta stansbhuriana Baird and Girard. Salvadora grahamie Baird and Girard.
Uta symmetrica Baird. Rhinochilus lecontei Baird and Girard.
Sceloporus jarrovii Cope. Elaps ewryranthus Kennicott.
Sceeloporus torquatus poinsettii Baird
and Girard.

StatioN No. 43.—Corner Monument No. 127, where the Boundary
leaves the parallel 31° 20’, 482 kilometers (300 miles) west of the
Rio Grande and 377 kilometers (234 miles) east of the Colorado
River; altitude, 1,592 meters (5,223 feet). This station is in the
midst of the Pajaritos Mountains, which rise from a base level of
1,100 meters (3,609 feet) to the altitude of 1,836 meters (5,924 feet).
These rugged and little-known mountains have never received from
zoologists and botanists the attention which their importance merits.
I was absent in Texas when the detailed survey of them was made by
the International Boundary Counmission. Subsequently, when at-
tached to the Monument-Building Party of the survey, they were but
hastily examined from Stations 42 and 44. Their flora is said to be
unusually varied; and the name, meaning “little birds ” mountains,
is justified by the abundance of small birds during the breeding
season, which is doubtless due to the considerable number of water-
ing places. (Plate XII, fig. 1.) To the north of these mountains,
which extend from Monument No. 126 to Monument No. 142, is a
low, open country, which was crossed in several directions by myself
in going from Nogales to Tueson, from Tueson to Warsaw, and thence
* to La Osa by way of Oro Blanco, Arivaca, and Tres Bellotas (= 3
Emory oaks) .2 and, later, from La Osa to Tucson and back by way
of Labaree, Pozo Bueno, and Buenos Ayres.

Station No. +h—Tumacacori Mission, on the Santa Cruz River,
Pima County, Arizona; altitude about 1,000 meters (3.281 feet).

¢ In the canyons about Tres Bellotas some remarkably fine specimens of
Emory oak (Quercus emoryi) were seen,
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As the stream is broadly bordered by trees, and the a'jacent country
covered by mesquite and brushwood, this river valley is an ideal col-
lecting ground. I was there October 28 and 29, 1893, and collected
a few birds and mammals.

StatioNn No. 45.—Santa Cruz River, 25 miles south of Tucson,
Arizona; altitude, 865 meters (2,838 feet). I collected specimens
October 29 and 30, 1893.

Station No. 46.—Tucson, Arizona; altitude, 736 meters (2,415
feet). No place in Arizona has as rich a fauna; and there is con-
siderable variety to the flora. The Santa Cruz Valley is well wooded
with cottonwood, willow, mesquite, and cultivated fruit trees. I
collected there in April and May, 1885; also, October 30 to Novem-
ber 30 and December 11 to 12, 1893. Mr. Holzner was there from
October 30 to November 5 and November 17 to 28, 1893.

Flora of Tucson, Arizona—This fertile field has been well cov-
ered by visiting botanists and by Prof. James William Toumey, of
the University of Arizona, at Tucson. The following list includes
the common trees seen by me on my brief visits, when I was the re-
cipient of many favors and polite attentions on the part of President
Comstock and Professor Toumey, of the university, and of Mr.
Herbert Brown, of Tucson, all of whom imparted much useful in-
formation respecting the local fauna and flora:

Yucca sp. Melia azedarach wmbraculifera Sar-
Yucca sp. gent.
Salix nigra Marshall. Nicotiuna glauca Graham.
Salir occidentalis longipes  (Anders- | Acer negundo Linnieus.

son) Bebb. Cerecus giganteus FKngelmann.
Populus fremontii Watson. Opuntia fulgida Engelmann,
Celtis occidentalis Linnweus, Opuntia versicolor Coulter.
Acacia greggii Gray. Opuntia spinosior (Engelmann) Tou-
Prosopis glandulosa Torrey. mey.
Prosopis odorata Torrey and Fremont. | Frarinug velutina Torrey.
Parkinsonia microphylla Torrey. Chilopsis linearis (Cavanilles) Sweet.
Keaberlinia spinosa Zuccarini, Sambucus glauca Nuttall,

The vegetation in the region about Tucson presents an extremely
picturesque appearance. The streams—Rillito Creek and the Santa
Cruz River—are well wooded with screw bean, mesquite, cotton-
wood, willow. boxelder, and ash, groups of which are often couverted
into fragrant bowers by climbing grape and Phiibertella, with spiny
asters, showy daturas, and many flowering annuals beneath and
around them, - The foothills of the Tueson and Santa Catalina moun-
tains are sprinkled with the giant eactus.  Going toward the Santa
Catalinas, one emerges upon a plain sloping up to the intervening
rallev of Rillito Creck. The foreground is spread with prickly pear
and the gregarious creosote bush, which, in season, is covered with
yellow flowers. Patches of arborescent cacti cover much of the
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ground and bear red blooms as beautiful as roses. Mesquites begin
as shrubs no larger than the mimosa and acacia on the sandy
mésa, but increase to the dimensions of New England apple trees,
the mesquite groves of the Rillito having a decidedly orchard-like
appearance. On the hills across the stream the giant cactus holds
sway, giving a fascinating effectiveness to the landscape at all times
and a peculiar beauty when,in May,each of its huge arms unfolds a
coronet of white flowers, in the midst of which white-winged doves
delight to settle and coo. The green-barked palo verde with its
tiny leaflets, the gold and purple flower balls attached to slender
branches of acacia and mimosa, and the coral-red tips of bloom
to the tall and wand-like stems of clustering ocotillo, give a needed
coloring to these rough slopes, which require but the finishing
touch of bristling bisnaga, serrate dasylirion, scarlet-flowered cereus
and choya, and yellow nopal to complete a picture of strange beauty.
When I visited Fort Lowell, in April, 1885, the officers’ quarters were
shaded and screened by a beautiful paling of living ocotillos (Fou-
quieria splendens Engelmann), which bloomed, and whose leaves
were as freshly green as when growing naturally, although the stems
were merely thrust into the ground and nailed to the porch above.
This thorny plant is also called candlewood and corral-wood from its
uses. The flowers, superficially, resemble those of the Fuschsia.

To Col. Bernard J. D. Irwing surgeon, U. S. Army, the science of
herpetology is indebted for very large collections of the reptiles and
batrachians of old Fort Buchanan, situated at the head of Sonoyta
Creck, a tributary of the Santa Cruz, near Tucson, Arizona. These
collections were made at the suggestion of Professor Baird, and are
now in the United States National Museum. Since his time other
species have been added to the national collection by Maj. W. H.
Emory, Lieuts. F. T. Bryan and J. H. Rutter, of the Army; Arthur
Schott, Edward W. Nelson, Pierre Louis Jouy, Louis John Xantus
de Vesey, Henry W. Henshaw, Herbert Brown, F. X. Holzner, and
the writer. The list of reptiles and batrachians known from the
region of Tueson, Fort Buchanan, and Camp Lowell is therefore a
long one, as follows:

Turtles.

Kinosternon sonoriense Le Conte. | Terrapene sp.b

a More important than all Colonel Irwin's contributions of notes and speci-
mens to the Smithsonian Institution was his early training of Charles Emil
Bendire, the distinguished author of Life Iistories of North American Birds,
in exact methods of scientific observation. Bendire was then a young soldier
of his command, attached to the hospital corps, and stationed at old Fort
Buchanan and other camps in the vicinity of Fort Lowell and Tueson.

b The skin of a box-turtle, taken between Benson and Mountain Spring, Ari-
rona, May 4. I8R5, and prepared by the writer, is In the collection of the Ameri-
‘an Museum of Natural History, New York,
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Lizards.

Crotaphytus wislizenii Baird and Gi-
rard.

Callisaurus
(Hallowell).

Uma scoparia Cope.

Holbrookia maculata maculata Girard.

Uta stansburiana Baird and Girard.

Uta symmetrica Baird.

Seceloporus clarkii Baird and Girard.

draconoides ventralis

Sceloporus undulatus consobrinus
(Baird and Girard).

.Phrynosoma  douglassii  hernandesi
(Girard).

Phrynosoma  douglassii  ornatissimum
(Girard).

Phrynosoma solarc Gray.

Phrynosoma cornutum (IHarlan). |

Anota platyrhina (Girard).

Eublepharis variegatus (Baird).

Hcloderma suspectum Cope.

Cnemidophorus tessellatus tessellatus
(Say).

Cnemidophorus tessellatus melanoste-
thus Cope.

Cnemidophorus sexlineatus (Linnweas).

Cnemidophorus gularis gularis Baird
and Girard.

FEumeces obsoletus (Baird and Girard).

Snales.

Glauconia humilis (Baird and Girard).

Diadophis [amabilis docilis (Baird
and Girard) ?].

Zamenis lateralis lateralis  (Hallo-
well).

Nalvadora grahamie Baird and Girard.

Phyllorhynchus browrni Stejneger.

Pityophis sayi bellona (Baird and Gi-
rard).

Ophibolus getulus splendidus
and Girard).

Rhinochilus lecontei Baird and Girard.

Gualopivm canum Cope,

Chilomeniscus cphippicus Cope.s

(Baird

Hypsiglena ochrorhyncha Cope.

Futania megalops Kennicott.

Eutania elegans marciane (Baird and
Girard). )

Eutania nigrilatus Brown.

Trimorphodon lyrophanes Cope.

Crotalus molossus Baird and Girard.

Crotalus adamanteus scutulatus (Ken-
nicott).

Crotalus adamanteus atror (Baird and
Girard).

Crotalus conflucntus confluentus Say.

Crotalus tigris Kennicott.

Crotalus cerastes Hallowell,

Batrachians.

Bufo sp.

Starion No. 47.—0ld Fort Lowell, Arizona.

| Rana virescens brachycephala Cope.

This abandoned

military post, also known as Camp Lowell, is located on Rillito

Creck, at the foothills of the Santa Catalina Mountains, 6
The stream is clear and contains fishes,

northeast of Tueson.

miles
Tts

banks are beautifully wooded with cottonwood, willow, boxelder,

clder, ash, and grape.

A mesquite-and-cactus country borders it on

the south and the foothills of the Santa Catalina Mountains on the
north,  The eacti are very characteristic of the country adjacent to
the Santa Catalina Mountains.  Besides the giant Cerens and the genera
Cactus, Echinocactus, ete., there is a remarkable profusion of and
cariety in the genus Opuntia, of which O. acathocarpa, O. arbor-
escens, O. arbuscula, O. leptocanlis, and O, fulgida ave among the

a Cope, in roe. U, S, Nat. Mus,, XIL p. 147, mentions a living specimen of
Chilomeniscus einetus Cope from Tueson, Avizona; but, as he does not refer to
it in his Monograph of the Crocodilians, Lizards, and Snakes of North Ameriea,
1900, but speaks of specimens of Chilomeniseus ephippicus Cope from Tucson, it
may be inferred that all were of the latter species.



MAMMALS OF THE MEXICAN BOUNDARY. 111

most conspicuous. This is a well known collecting ground of Messrs.
Bendire, Henshaw, Nelson, F. Stephens, Brown, Scott, and Price.
The writer also visited the place in April and May of 1885, and
again in November, 1893. Mr. Holzner camped there from Novem-
ber 5 to 20, 1893, collecting 70 birds and 32 mammals.

StarioNn No. 48.—Warsaw Mills, Pima County, Arizona. This
camp was located at springs in Holdens Canyon in the Pajaritos
Mountains, about 2 kilometers (1.75 miles) north of Monument No.
132, 505 kilometers (314 miles) west of the Rio Grande, and 354
kilometers (220 miles) east of the Colorado River. Altitude, 1,220
meters (4,003 feet). I was there from December 1to 7, 1893, and Mr.
Holzner, from November 29 to December 7, 1893. TFor collecting, this
camp was unfavorably located, in a barren and rocky canyon. The
only timber was a ccanty growth of glaucous-blue and Emory oak
(Quercus oblongifolia and Q. emoryi). Birds and mammals were
scarce in the vicinity, though numerous in more favorable localities
in the neighborhood. Remunerative trips were made to Monument
No. 127, and to Bear Valley, near Oro Blanco Picacho, at the head
of Caiion de los Alisos, where a stream of fresh water, containing
fish, and tributary to the Altar River, was shown us by Mr. C. W.
Kempton, the manager of El Volador Mine, at Oro Blanco. Some of
the nearer canyons were well wooded with cottonwood, oak, walnut,
hackberry, and sycamore, but were too difficult of access to be vis-
ited often from our camp at Warsaw Mills.

Flora of Pajaritos Mountains—The following-named trees were
observed in the Pajaritos Mountains, between Monuments Nos. 122
and 140:

Bon-

Prunus Humboldt,

Pinus cembroides Engelmann.
Juniperus pachyphlaa Torrey.
Yucca brevifolia Torrey.
Yucea sp.

Juglans rupestris Engelmann.
Salir nigra Marshall,

Salir occidentalis longipes  (Anders-
son) Bebb.
Salir tarifolie Humboldt, Bonpland,

and Kunth.

Populus fremontii Watson,

Qucercus oblongifolia Torrey.

Quercus arizonica Sargent.

Quercus toumeyi Sargent.

Quercus chrysolepis Liebmann,

Celtiz occidentalis Linnieus,

Morus ccltidifolia 1Tumboldt, Bonpland,
and Kunth.

Platanus wrightii Watson.

Cercocarpus parvifolius paucidentatus
Watson.

salicifolia
pland, and Kunth.

Acacia greggii Gray.

Prosopis glandulosa ‘Torrey.

Parkinsonia aculeata Linneus,

Parkinconia microphylla ‘Torrey,

Robinia neomericana Gray.

Ptelea trifoliata Linnweus,

Nupindus marginatus Willdenow,

Cereus gigantens Engelnann,

Opuntia fulgida Engelmann,

Opuntia versicolor Engelmann,

Opuntia spinogior (Engelmann) Tou-
mey.

Arctostaplylos  pungens
Bonpland, and Kunth.

Zizuphus obtusifolinvs Gray,

ITumboldt,

| . . .
Frarinus velutina Torrey.

Chilopsis lincaris (Cavanilles) Sweet.

CSambucus mericana 'resl,

Nicotiana glauca Graham,
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Other conspicuous plants are:

Ephedra trifurca Torrey, and other
species. )

Yucca baccata Torrey.

Dasylirion wheeleri Watson.

Agave sonore (Torrey) Mearns.

Amaranthug sp.

Rubus sp.

Kunzia tridentata (Pursh) Sprengel.

Mimosa. (Several species.)

Acacia. (Several species.)

Erythrina flabelliformis Kearney.

Fouquieria splendens Engelmann.

Rhus toxicodendron Linngeus.
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Partienocissus quinquefolia
n:eus) Planchon.

Cercus pectinatus rigidissimus Engel-
mann.

(Lin-

Opuntia. (Several species, of sub-
genera. Platypuntia and Cylindro-
puntia.)

Philabertella cynanchoides (Decaisne)
Vail.

Datura meteloides de Candolle.

Stenolobium stans (Linngus) D. Don.

Cucurbita digitata Gray.

Cucurbita feetidissima Humboldt, Bon-
pland, and Kunth.

Rhus trilobata Nuttall.
Ceanothus fendleri Gray.
Vitis arizonica Engelmann.

Lobelia splendens Willdenow.
Xanthium sp.
Baccharis. (Several species.)

Lieutenant Gaillard, who was in the Pajaritos Mountains during
the flowering season of plants, in his Report (p. 2) observes:

The mountains are covered with a fine growth of evergreen oak, juniper, and
manzanita, while magnificent walnut, sycamore, and ash trees line the can-
yons. Excellent grass covers the hills; thousands of beautiful wild flowers
spring up on all sides during the rainy season; game is abundant and the
climate unsurpassed. From the highest part of these mountains the view is
beautiful beyond description and stretches away for 75 or 100 miles in every
direction. Throughout this entire region, probably one of the roughest and
most cut up in North America, there are no roads and but a few blind trails.
Little or no water is to be found during the dry season, except by digging,
although there is evidently a considerable underground drainage, as the Altar
River, Arivaca Creek, and Nogales Creek, all permanent streams, derive their
waters from the dralnage of these mountains, which were notable, not only on
account of their beauty, but also because they constituted the last timber-
covered mountains encountered on the survey until the Coast Range was
reached, and because in them was seen for the first time the strange and
ungainly giant cactus (Cereus giganteus), called * suguaro ” by the Mexicans,

StatioN No. 49.—Arivaca Creek, Pima County, Arizona. This
station is 18 kilometers (11 miles) north of Monument No. 133, 532
kilometers (331 miles) west of the Rio Grande, and 327 kilometers
(203 miles) east of the Colorado River; altitude about 1.000 meters
(3,281 feet). This is a wooded stream bordered by a broad plain on
the north and near the foothills of the Pajaritos Mountains on the
couth. The present writer was there during December 8 and 9, 1893,
and Mr. Holzner December 7, 1893,

StarioN No. 50.—La Osa, Pima County, Arizona. The camp was
one-half mile north of Monument No. 140, 534 kilometers (332 miles)
west of the Rio Grande, and 325 kilometers (202 miles) east of the
Colorado River. Altitude, 1,100 meters (3,609 feet). This station
is at the western extremity of the Pajaritos Mountains, We camped
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close to the ranch house of Mr. W. S. Sturges. The only water any-
where near is the well (Pozo Verde) of the Papago Indians, west of
the Pozo Verde Mountains, and a large lake (not permanent) at
Buenos Ayres, 6 miles distant. Most of our specimens came from a
dry water course running from our camp to join the Altar River in
Sonora. Though there is comparatively little wood in the surround-
ing hills and plains, this wash was well wooded with fine hackberries,
mesquites, and a few oaks (Quercus emoryi and Q. oblongifolia),
which latter were the last oaks seen until the Coast Range Mountains
of California were reached. This ravine also contained a good deal
of underbrush. The neighboring Pozo Verde Mountains, on the west,
are barren and rocky. They reach the altitude of 1,419 meters
(4.656 feet). Besides mesquite, there grew upon them ocotillo,
giant cereus, palo verde, and some bushes and smaller cacti. T was
at this station from December 9 to 10 and 14 to 28, 1893, and Mr.
Iolzner from December 8 to 28, 1893. Large collections of verte-
brates were made. Few plants were obtainable at that season. A
molar tooth of a fossil elephant was obtained by the Papagos at the
Pozo Verde and presented to us by Mrs. W. S. Sturges.

Fauna of Pajaritos Mountains.—This region was only seen by
us in winter, when the most interesting and characteristic animals
were hibernating and not easy to find. The reptilian fauna includes,
besides those mentioned as having been collected at Nogales, two
poisonous snakes, Elaps enuryreanthus Kennicott and Crotalus tigris
Kennicott, and an abundance of the small box turtle (Zerrapene),
appearing after rains. Of batrachians, a toad (Bufo) and a frog
(Rana rirescens brachycephala Cope) were found at Warsaw Mills;
and at Buenos Ayres, at the beginning of the summer rains, Lieuten-
ant (iaillard observed great numbers of a very large frog-like toad,
named Bufo alearivs by Girard.  Nothing was seen or heard of them
until the advent of the carly summer rains, which formed a large
shallow lake near Buenos Ayres and about 10 kilometers (6 miles)
north of the Boundary Line. These large toads then filled the air
with their loud cries, which increased until a deafening roar was pro-
duced. Numbers of them were seen hopping about, but their rarity
was not suspected by Lieutenant Gaillard, on which account none
were collected. The range of Bufo alrarivs Girard, extends from
Monument No. 73, in Guadalupe Canyon, to the Colorado River
" (Monument No. 205). T first met with it in a dense growth of arrow-
wood (Pluchea sericea) on the edge of the Colorado River at Fort
Mojave, Arizona, May 13, 1884, A specimen was carried to Peach
Springs and given into the charge of the hotel proprietor, who
allowed it to escape during my absence at the Grand Canyon of the
Colorado. No specimen of this toad was again seen until July 6,

30639—No. 56—07 M——8
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1892, when Lieutenants Gaillard and Irwin and the writer lay down
to rest upon the damp grass beside the San Bernadino Springs,
near Monument No. 77. At dusk these huge green batrachians began
to hop about us, occasionally landing upon our faces. A few were
caught and saved as specimens. No more were seen by me until
October 3, 1893, when Hospital Steward E. C. Merton brought me
another that he had just caught at a spring situated between Monu-
ment No. 73 and Cajon Bonito Creek, in Sonora, Mexico. Another
was taken at Quitobaquita Springs, Monument No. 172, January 26,
1894. '

StatioN No.51.—La Ventana Ranch, Pima County, Arizona. This
place is about 9 kilometers (5.5 miles) from Monument No. 146, 573
kilometers (356 miles) west of the Rio Grande, and 286 kilometers
*(286 miles) east of the Colorado River. Altitude, 675 meters (2,215
feet). The region west of the Pozo Verde Mountains is a vast plain,
dry, but otherwise fertile, declining to the level of the Gulf of Cali-
fornia and Colorado River. This extensive area is strewn with desert
ranges of mountains, trending from northwest to southeast. Monu-
ment No. 146, on the Moreno Moyptain (altitude, 1420 meters),
marks the western border of the Moreno Flat, which is bounded on
the cast by the Baboquivari and Pozo Verde Mountains. This flat
is covered with grass and shrubbery, and is rich in animal and plant
life. In it we found groves of the long-leaved palo verde (Parkin-
sonia aculeata Linnaus). In traveling from La Osa to La Ventana
we found the first skeletons of the large land turtle, Gopherus ogas-
sizit (Cooper), whose range extends to the Colorado River.

StatioNn No. 52.—Pozo de Luis, or el Vanori, Sonora, Mexico.
Station 8 kilometers (5 miles) south of Monument No. 152, 595 kilo-
meters (370 miles) west of the Rio Grande and 264 kilometers (164
miles) east of the Colorado River. Altitude, 700 meters (2,300 feet).
Camp was made at the Indian village, by the well of Yaqui Luis, at
the end of a valley at the west side of the Cobota Mountains, which
latter are 1,060 meters (3,478 feet) in altitude. The rock is granite,
uralite-diabase, rhyolite, and basalt. The Indians are mostly Papa-
@os, though there are a few Yaquis, among them Luis, the owner of
the well.  There is no cultivated land beyond a patch of an acre or
two beside and watered from the well.  To the southwest is a plain
that rapidly declines to the coast level at the Gulf of California.
There was no bare ground in the neighborhood of this station, the
whole region being covered with shrubs and cacti, with trees along
the arrovos.  Tronwood, mesquite, two species of palo verde, and tall
acacias formed a heavy growth along the principal arroyos.  Creosote
bushes and cacti cover the higher flats, and the giant cercus and
ocotillo are abundant on the hills and mountains.  (Plate XTI, fig. 2.)
On the southern slopes of the Cobota Mountains we met with the first
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of the pitaya cactus (Cereus thurberi), which to the westward
become a conspicuous feature. Large game was abundant in these
mountains. General collections of unusual interest were made here
by Mr. Holzner and the author from December 29, 1893, to January
8, 1894. The winter season was unfavorable for collecting reptiles,
Uta stansburiana being, as usual, the only lizard common at that time
of the year.
Flora of Pozo de Luis—The trees are:

Salix rigra Marshall. Olneya tesota Gray.
Populus fremontii Watson. Opuntia fulgida Engelmann.
Acacia greggii Gray. Opuntia rersicolor Engelmann.,
Prosopis glandulosa Torrey. Opuntia spinosior (Engelmmann) Tou-
Parkinsonia microphylla Torrey. mey.
Cercidium torreyanum (Watson) Sar- i Cereus giganteus Engelmam.

gent. , Cereus thurberi Engelmann.

Other conspicuous plants are of the genera Ephedra, Yucca, Dasy-

lirion, Agave, Amaranthus, Atripler, Fouquieria, Covillea, Simmond-
sia, Rhus, Zizyphus, Cactus, Echinocereus, Echinocactus, Opuntia,
Datura, Bouvardia, Cucurbita, Xanthium, and Baccharis (several
species, including B. emoryi).
_ SrtartioN No. 53.—Nariz Temporal, Sonora, Mexico. Station about
10.5 kilometers (6.5 miles) south of Monument No. 159, 626 kilo-
meters (389 miles) west of the Rio Grande, and 233 kilometers (145
miles) east of the Colorado River. Altitude, 500 meters (1,640 feet).
Our camp was at the south end of the Nariz Mountains, beside a pool
of surface water, at the western border of the Great Plain, which
stretches between the Cobota and Nariz mountains. Much of the
Great Plain, which is from 100 to 200 feet lower on the west than on
the east side, is covered with grass, though shrubs and cacti cover
large portions of it. The Nariz Mountains are very rocky, but sup-
port considerable undergrowth, especially near the base, which is also
wooded with pitaya cactus, Sonoran ironwood (Olneya tesota),
palo verde, and acacia. Along the laguna at the foot of the Nariz
Mountains is a heavy growth of mesquite, about 15 feet in height.
A very superficial examination of this interesting locality was made
by Mr. Holzner and myself on January 8 and 9, 1894, when a few
specimens were collected. Major Emory had taken the horned toad
(A nota modesta Girard) at this place.

StatioNn No. 51&.—Santa Rosa Valley, at Monument No. 161, 632
kilometers (393 miles) west of the Rio Grande, and 343 kilometers
(141 miles) east of the Colorado River. Altitude, 516 meters (1,693
feet). Visited by myself and Mr. Holzner January 9, 1894.

StatioNn No. 55.—Sonoyta, Sonora, Mexico. The camp was at
the edge of a mesquite flat beside the Sonoyta River, about 3 kilo-
meters (2 miles) south of Monument No. 168, which is 661 kilometers
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(411 miles) west of the Rio Grande and 198 kilometers (123 miles)
east of the Colorado River. Altitude, 400 meters (1,312 feet). The
Mexican town of Sonoyta, beside which our camp was located, i«
near the head of the Sonoyta River, a pretty creek containing several
species of fish, which rises south of Monument No. 164 and flows
west to Quitobaquita, where it almost touches the International
Boundary Line, and thence southwest to the Gulf of California.
Some months prior to our arrival, during a period of unusual rain-
fall the river had washed away its banks in such a manner as to
destroy the then existing system of irrigation entirely and to prevent
its reconstruction. At the time of our visit only a few fields on the
right (north) side of the Sonoyta River were under irrigation, and
these received their water from springs at some distance from the
river. Trapping would have yielded better results for our mammal
collection had we been there during the period of agricultural pros-
perity.

Below the village of Sonoyta is a settlement of Papago Indians,
who successfully irrigate large fields from the Sonoyta River. The
ground had been well plowed with the ingenious wooden plows made
by the Indians.

A few miles farther down the stream is the Mexican town of Santo
Domingo, distant about 14.5 kilometers (9 miles) from Sonoyta.
The freshet, which had been calamitous to the people of Sonoyta,
had greatly benefited the residents of Santo Domingo by turning all
of the water of the Sonoyta River into their irrigation canal.

These settlements of the Sonoyta Valley are surrounded by low
mountains and hills—the Sierra de Sonoyta. The highest peaks
(altitude, 1,348 meters, or 4,423 fect) are about 15 kilometers (9
miles) south of the Boundary, while those to the north of it, in the
vicinity of our station, are from 600 to 900 meters (1,000 to 1,450
feet) in altitude. They are covered with a growth of shrubbery and
cactus, so that open, grassy stretches of country are no longer visible
to the eye, when viewing the country from an elevation, as they are
in the region east of the Baboquivari Mountains. The bushy or
chaparral country begins about 16 kilometers (10 miles) east of Pozo
de Luis (Station No. 52 south of Monument No. 152) and extends
west to La Represo (Monument No. 179).  From the latter point to
the Coast Range of mountains, near the Pacific coast, lies the most
barren desert of America.

Desert vegetation is abundant around Sonoyta. Fig trees thrive
in a half-wild state. cottonwoods and willows border the fields and
acequias, and a luxuriant thicket of young mesquite edges the So-
noyta, where it has not been dug away to make place for fields and
gardens.  On the hills the giant cereus and pitaya are the most
marked features of the arboreal vegetation, the latter preferring the
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rocky heights: but the screw-bean, palo verde, acacia, ironwood, and
elder are abundant in the valleys. The smoother tracts are covered
by the choya, tasajo, and other cacti, mixed with sagebrush, grease-
wood, creosote bush, ocotillo, and Ephedra. Along the river are
patches of gourds, Baccharis, arrowwood, canes and tule.

The writer, assisted by Mr. Holzner, collected energetically at this
station from January 9 to 25, 1894, and brought together a fine collec-
tion of mammals, birds, and fishes; but plants and reptiles were scarce
at that season. A frog was taken from the stomach of a chaparral
cock; mud turtles (/inosternon sonoriense Le Conte) were numerous
in springs and in the Sonoyta River; one snake was obtained at
Santo Domingo; and a lizard (U'ta stansburiana Baird and Girard)
was found in some numbers. Reptiles were reported to have been
very numerous in the Sonoyta Valley in warm weather. Lieutenant
Gaillard speaks of the horned rattlesnakes, or “ side winders,” which
he killed between Gila Bend and Sonoyta as having seemed to him
different from those on the deserts bordering on the Colorado River.
The latter were C'rotalus cerastes Hallowell.

Station No. 56.—Santo Domingo, Sonora, Mexico. Station 2
kilometers (1.5 miles) south of Monument No. 170, 670 kilometers
(417 miles) west of the Rio Grande, and 189 kilometers (117 miles)
east of the Colorado River. Altitude, 360 meters (1,181 feet). Fre-
quent visits were made to this locality in January and February,
1894, by myself and Mr. Holzner.

StatioNn No. 57.—Quitobaquita, at Monument No. 172, 678 kilo-
meters (421 miles) west of the Rio.Grande and 181 kilometers (113
miles) east of the Colorado River. Altitude, 320 meters (1,050 feet).
The Quitobaquita Springs, at which our camp was made, are close
to the International Line, in Pima County, Arizona, at the foot of the
Sierra de Quitobaquita, whose altitude is 845 meters (2,772 feet).
The region is more barren than that around Sonoyta and Santo
Domingo. The La Abra Plain, on the east, is covered with coarse
chaparral; but the lower course of the Sonoyta River is through a
more open and sandy region, the soil being sandy loam and coarse
aravel, with the low places incrusted with alkali. The rock is gran-
ite, rhyolite, and basalt.

Passing down the Sonoyta Valley from the town of Sonoyta, the
valley broadens at Santo Domingo into an extensive bottom, which
is largely under irrigation and cultivation. A small garden at
Quitobaquita is irrigated from springs emerging from a hillside on
the right (north) bank of the Sonoyta River and 1 mile from it, at
a point 8 kilometers (5 miles) below Santo Domingo. The Sonoyta
Valley is a little more than a mile in width at this part between low
mountains of coarse granite rock. It is partly covered by patches of
creosote bushes, shrubbery, and cacti. The giant cereus is common
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and there are many pitayas on the rocky hills. The choya forms
groves, in which the largest plants are sometimes from 2 to 4 meters
in height, and gaunt at that season (January and February) from the
annual shedding of their joints. The sandy arroyos contain patches
of Parosela spinosa, and are bordered by ironwood, large and small-
leaved palo verde and mesquite trees.

The scttlement consisted of three adobe dwellings, a warehouse,
and a corral at the springs, and a small house at the garden. From
Quitobaquita Springs several streams flow into a shallow, artificial
lake, the overflow from which is conducted by an acequia to an
extensive field of wheat and white clover, bordered by fig trees and
surrounded by a brush fence. This proved to be an excellent col-
iecting ground for birds and mammals. A few ducks and waders
and one pair each of the white-bellied swallow, black phebe, and
vermilion flycatcher frequented the lake. Dipsosaurus dorsalis and
Uta stansburiana were common lizards. A toad (Bufo alvarius
Girard) was also taken.

This station was occupied by the writer and Mr. Holzner from
January 25 to February 8, 1894.

Tlora of Sonoyta Valley (Monuments Nos. 164 to 174).—Trees:

Salir nigra Marshall. Parosela spinosa (Graj) Ieller.
Populus fremontii Watson. Olneya tesota Gray.
Acacia greggii Gray. Cereuns giganteus Engelmann.
Prosopis odorata Torrey and Fremont. | Cercus thurberi Engelmann,
Prosopis glandulosa Torrey. Opuntia fulgida Engelmann.
Parkingonia aculcata Linnwpus, Opuntia versicolor Engelmann,
Parkinsonia microphylla 'Torrey. Opuntia spinosior (Engelmann)
Ccercidium torreyanum (Watson) Sar- Toumey.

gent. Sambucus glauca Nuttall.

Zizyphus obtusifolia Gray—This species (specimen No. 2739,
orig. 198) becomes a small tree, having a trunk from 1 to 4 deci-
meters in diameter and a height of 3 to 6 meters, and with branches
all armed with very long spines. It usually branches from the
ground, around the main trunks, spreading so as to form an impene-
trable growth. It is common in valleys.

Conspicuous plants, other than trees, are:

Sceirpus olneyi Gray. Datura meteloides de Candolle.
Scirpus occidentalis (Watson) Chase. | Anecmopsis californica (Nuttall)
Fouquicria splendens Engelmann, Iooker and Arnott,
Corvilleca tridentata  (de Candolle) | Aster spinosus Bentham.
Vail.e Baccharis emoryi Gray.
Fuphorbia misera Gray. Baccharis glutinosa Persoon, (Mexi-
Echinocactus wislizeni Engelimann. N name, * batamote.”)
Lchinocactus acislizeni lecontei Engel- | Pluchea sericea (Nuttall),  (Mexlican
mann, name, * cochiinilla.”)

a’I'he creosote bush is called by the Mexicans * gobernadora ™ or ** hediondilla,”
and is much used as a remedy for rheumatism in man and (asthma?) in horses.
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Species -of the following genera also cccur: Typha, Ephedra,
Phoradendron (red-berried, on nearly all the trees, but thriving
especially upon the mesquite), Atripler, dAmaranthus, Cactus, Echi-
nocereus, Eelinocactus, O puntia, Lycium (called “cuanvir ” by Mexi-
ans), Cueurbita (palmate-leaved), Xanthivm (called “ cadillo” by
Mexieans), Trieis (a woody species), and Artemisia.  Other plants
not identified by specimens were called ¢ chamizo,” ¢ rama amarilla,”
“chicura ” (a coarse composite), and “ yerba de la flecha ” (a small,
bushy tree, in canyons and arroyos, from Nariz Mountain to La Re-
preso; has a double-seeded fruit, and in February red leaves; said to
be very poisonous if taken as a decoction).

Statiox No. 58.—Rancho de Agua Dulce, Sonoyta River, Sonora,
Mexico. This place is about 6.4 kilometers (4 miles) southwest
of Monument No. 173, 690 kilometers (429 miles) west of the Rio
Grande, and 169 kilometers (105 miles) east of the Colorado River.
Altitude, 280 meters (919 feet). The writer made several visits to
this place in Janunary and February, 1894, collecting plants, birds,
and mammals. Lagunas of the Sonoyta River between Agua Dulce
and Cerro Blanco are the resort of many aquatic birds. The rock is
coarse granite, rhyolite, and basalt. Spherulitic nodules are abun-
dant in obsidian flows, which, alternating with sheets of rhyolite,
form a high bluff on the right bank of the Sonoyta at Agua Dulece.

When the surveying party was working In this vicinity during the month of
June, 1893, the heat was intense, the maximum temperature in the shade reach-
ing 118° F. The standard thermometer used was not graduated sufficiently high
to give the temperature in the sun after 8 or 9 o’clock a. m., at which time it
ranged from 130° to 140° F., the temperature in the shade at the same time
ranging from 95° to 105° F., a ratio which would seem to indicate an average
maximum sunshine temperature during June of about 150° F. The temperature
during June, 1893, must be considered, however, as in excess of the average, for
a themometer record Kept at Sonoyta and covering a period of several years
showed this to have been the hottest June during the period covered by the
observations,  (D. D. Gaillard in Report of International Boundary Commis-
sion, p. 23.)

Statiox No. 59.—La Represo, at Monument No. 179, 715 kilome-
ters (444 miles) west of the Rio Grande, and 144 kilometers (90
miles) east of the Colorado River. Altitude, 210 meters (689 feet).
This camp is in the eastern part of the Tule Desert. A small collee-
tion was made by the author and Mr. Holzner February 8 and 9, 1804,

Vegetation—In traveling from the Sonoyta River at Agua Dulee
to La Represo we crossed, about midway, a broad forest of the sinita
(Cereus sehottii Engelmann), one of the largest and most singular of
the cacti, which we never saw elsewhere. It ocenpied a mal pais
region, covered with scoriaceous basalt.  This forest of giant cacti
streteched away as far as  the eve could reach into Arizona and Sonora.
We ascertained that the range of the largest North American cactus,
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Cereus pringlei Watson, extends to within a few miles of the Boun-
dary near this point, but nowhere crosses the International Line.
Other trees seen on this journey were the small-leaf horse bean,
whose habitat is quite general, that of the true palo verde (Cercid-
ium torreyanum) being restricted to the edges of arroyos. The So-
noran ironwood was quite generally distributed and unusually large.
The indigo thorn (Parosela spinosa),locally called mangle, was abun-
dant all along the Sonoyta, but did not appear again until the Tule
Mountains were reached. Mesquites were occasionally seen, and on
them the red-berried mistletoe grew, as it did upon all of the trees
mentioned, excepting the mangle and cacti. Ocotillo, yerba de la
flecha, pitaya, and bisnaga were abundant.

© StatioNn No. 60.—Camel Skeleton, a mile north of Monument No.
181, 729 kilometers (453 miles) west of the Rio Grande, and 130
kilometers (81 miles) east of the Colorado River. Altitude, 245
meters (804 feet). Small collections were made at this camp, in the
midst of the Tule Desert, February 9 and 10, 1894.

StatioNn No. 61.—Tule Wells, Yuma County, Arizona, about 6
kilometers (33 miles) northeast of Monument No. 186, 763 kilometers
(474 miles) west of the Rio Grande, and 96 kilometers (60 miles)
east of the Colorado River. Altitude, 375 meters (1,230 feet).
There are two ordinary wells at this place, which is in the midst of
a wild and rugged desert range called the Tule Mountains, though
there are no signs of tules or other aquatic vegetation in the region,
and no water on the surface of the ground. The mountains reach
an altitude of 756 meters (2480 feet), and are rocky and barren,
the rock consisting of granite, quartz, hornblende-mica-andesite, and
basalt.  Caeti  (Cactus, Echinocactusy Cereus, and  Opuntic), an
Agare, and a few stunted palo verde and ironwood trees grow on
their rocky sides, and in some of the canvons an enormous nolina,
with a tall caudex, which is sometimes a meter or more in diameter,
grows sparingly.  Along the arrovos a dusty-looking, spiny tree,
Parosela spinosa is abundant, the largest individuals reaching the
height of 8 meters.  Mesquites and large-leaved palo verde, iron-
wood, asclepias, ereosote bush, and sagebrush are found about the base
of the mountains and along dry water courses.  There is water in a
few places in the mountains, in tanks which arve small and hard to
find.  Plants and animals were collected from February 9 to 14,
1594, by myself and assistant.

Flora of Tule and Granite Mountains.—No large collections were
made in the vicinity of this station. So barren are these desolate
ranges that the occurrence of an arborescent nolina (Noliua biyelorii
Watson), having a caudex and flowerstalk together measuring 7
meters in height, was a surprise. An agave, in a new form, reap-
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peared for the first time since leaving the Lesna and Cobota moun-
tains,  This agave was only seen in the Tule Mountains of Arizona
uand Sonora. The plant is about the size of .lgace lechuguilla
Torrey, with something of the appearance of .lycre applanata
parryi (Engelmann) Mulford. The broad leaves have fleshy mar-
gins and remarkably stout, deflected spines, which spring from the
margins of the leaf, which is similar to that of parry/ in shape, glau-
cous, and armed with an indurated terminal spine about 25 mm. in
length. The flower-stalk is 1 to 3 meters in height and resembles that
of Agave applanata parryl. It was not seen in flower. Mesquites
here grow to a considerable size, in canyons, and develope a spread-
ing habit of growth, the branches forming elbows which reach the
ground and are often buried in the sand, the extremities again ascend-
ing. The palo verde is uncommon; but the small-leaf horse bean is
abundant, growing up the mountain slopes and canyons, as well as on
arroyos, though sparingly in the hills. The Sonoran ironwood as-
cends to the mountain tops. In the bed of a sandy arroyo the indigo
thorn, in one instance, became a tree one-third meter (1 foot) in
diameter and 7.3 meters (24 feet) in height. Echinocactus wislizend,
which was not seen west of the Sonoyta, was here replaced by Fchino-
cactug lecontei; which was not seen east of Quitobaquita, where both
occurred. A cactus was first found here, growing in the form of a
mound, like a pyramid of cannon balls, each as large as a coconut.
It occupied smooth slopes of bare ground, covered with small chips
of voleanic rock. There were other new forms of cacti, among
them a coarse ('ylindropuntia having whitish spines; this first ap-
peared in the Sierra de la Salada, and, in the desert ranges to the
westward, became the prevailing cactus and the chief food plant of
the mountain sheep. A very singular plant is Terehinthus micro-
phylla (Gray) Rose (Bursera microphylla Gray), which has the ap-
pearance of a stout, woody shrub, but is so soft and spongy that when
a plant dies it melts down like a cactus and goes to piceces instead of
drying hard in its natural form.

Reptiles—It was said by several members of the surveying party
that gila monsters of a kind different from those at San Bernardino,
Monument No. 77 (I cloderma suspectum Cope), were numerous in
the Tule and Tinajas mountains, which were surveved in April and
May. At the time of our visit (February) the only reptile much m
evidence was the Uta stanshuriana, which is often active when the
temperature is quite low: but Mr. Joe H. Wheeler, who was the
most accurate observer of the civilian employees of the survey, wrote
me, in April. 1893, that he found:

Lizards, very large, 18 to 24 inches in length: backs of a brick-red color;
legs and head black; tail gray or granite color, and not very tapering; belly
and breast reddish, and gray tinted on sides.
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This description points to the chuck-walla (Sawromalus ater Du-
-méril), as the alleged gila monster of this region.

In April, 1893, Mr. Wheeler found, in the Tule Mountains, a few
horned toads and also snakes resembling the coach-whip, which were
yellowish with dark stripes across the body and about 4 to 6 feet. He
also found rattlesnakes (Crotulus tigris Kennicott) averaging 18 to
24 inches in length, light brown in color, with stréipes across the body,
and three to eight rattles. The head was rather large in proportion.

StatioN No. 62.—Range of Giranite Mountains, about 6 kilometers
(33 miles) north of Monument No. 187, 766 kilometers (476 miles)
west of the Rio Grande, and 93 kilometers (58 miles) east of the Col-
orado River; altitude about 325 meters (1.060 feet). The writer,
who discovered a small tank of water in a canyon of these mountains,
trapped mammals and collected birds and plants February 10 and
12 to 14, 1894.

©+ Stamion No. 63.—Tinajas Altas, Yuma County, Arizona, 8 kilo-
meters (5 miles) north of Monument No. 191; 789 kilometers (490
miles) west of the Rio Grande, and 70 kilometers (44 miles) east of
the Colorado River. Altitude, 335 meters (1,099 feet). This im-
portant station is at the east base of the Gila Mountains, beside the
lowest of a chain of natural rock tanks, in a steep ravine. containing
an unfailing and almost inexhaustible supply of good water. (Plate
XIII, fig. 1.) The upper tanks are easily overlooked and difficult
of access, which facts atford the most plausible explanation of the
loss of the lives of many persons whose bones and graves were thickly
seattered about our camp.  The Gila Mountains reach the altitude
of 861 meters (2.825 feet), and are remarkably rocky. with creste sc
sharp that it is impossible to walk along their summits.  The rock
is a coarse granite.  Around the base of these mountains the last of
the giant cereus were found, on the Boundary Line.  One species of
palo verde, the small-leaf horse bean, and the ironwood, indigo,
thorn, acacia, mesquite, and nolina complete the list of trees, which
are mostly confined to arroyos around the base of the mountains,
Species of Lotus, gare, Cotyledon, Fouquicria, Corillea, I phedra,
Datura, Nicotiana, Tevebinthus, Cucurbita, Evphorbia, and Physalis
were common.  Of cacti, a species of Cylindropuntia, called ™ tasajo,”
and another resembling the chova. one small species of Platopuntia
that we only saw on the mountains of the Western Desert, a small,
long-spined Cerens, the handsome, red-spined Evhinocactus lecontel,
and several species of the genus Cactus were the common sorts.
Cerens greggd and one or two other cacti were found more spar-
ingly.  Collections in botany and zoology were made by the writer
and his assistant from February 14 to 23, 1894, during which time a
line of mammal traps were carried from the middle of the Techu-
guilla Desert on the east to the summit of the Gila Mountains.
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1. TINAJAS ALTAS, WESTERN DESERT TRACT (SEE PAGE 122).
2. CAMPO, CALIFORNIA, PAcCIFIC COAST TRACT (SEE PAGE 135).
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1892, when Lieutenants Gaillard and Irwin and the writer lay down
to rest upon the damp grass beside the San Bernadino Springs,
near Monument No. 77. At dusk these huge green batrachians began
to hop about us, occasionally landing upon our faces. A few were
caught and saved as specimens. No more were seen by me until
October 3, 1893, when Hospital Steward E. C. Merton brought me
another that he had just caught at a spring situated between Monu-
ment No. 73 and Cajon Bonito Creek, in Sonora, Mexico. Another
was taken at Quitobaquita Springs, Monument No. 172, January 26,
1894. '

StaTtioN No.51.—La Ventana Ranch, Pima County, Arizona. This
place is about 9 kilometers (5.5 miles) from Monument No. 146, 573
kilometers (356 miles) west of the Rio Grande, and 286 kilometers
*(286 miles) east of the Colorado River. Altitude, 675 meters (2,215
feet). The region west of the Pozo Verde Mountains is a vast plain,
dry, but otherwise fertile, declining to the level of the Gulf of Cali-
fornia and Colorado River. This extensive area is strewn with desert
ranges of mountains, trending from northwest to southeast.  Monu-
ment No. 146, on the Moreno Moyptain (altitude, 1,420 meters),
marks the western border of the Moreno IFlat, which is bounded on
the east by the Baboquivari and Pozo Verde Mountains. This flat
is covered with grass and shrubbery, and is rich in animal and plant
life. In it we found groves of the long-leaved palo verde (Purkin-
sonia aculeata Linnwus)., In traveling from La Osa to La Ventana
we found the first skeletons of the large land turtle, Gopherus agas-
sizil (Cooper), whose range extends to the Colorado River.

Station No. 52.—Pozo de Luis, or el Vanori, Sonora, Mexico.
Station 8 kilometers (5 miles) south of Monument No. 152, 595 kilo-
meters (370 miles) west of the Rio Grande and 264 kilometers (164
miles) east of the Colorado River. Altitude, 700 meters (2.300 feet).
Camp was made at the Indian village, by the well of Yaqui Luis, at
the end of a valley at the west side of the Cobota Mountains, which
latter are 1,060 meters (3478 feet) in altitude. The rock is granite,
uralite-diabase, rhyolite, and basalt.  The Indians are mostly Papa-
gos, though there are a few Yaquis, among them Luis, the owner of
the well.  There is no cultivated land bevond a pateh of an acre or
two beside and watered from the well.  To the southwest is a plain
that rapidly declines to the coast level at the Gulf of California.
There was no bare ground in the neighborhood of this station, the
whole region being covered with shirubs and cacti. with trees along
the arroyos.  Tronwood, mesquite, two species of palo verde, and tall
acacias formed a heavy growth along the principal arroyos.  Creosote
bushes and eacti cover the higher flats, and the giant cereus and
ocotillo are abundant on the hills and mountains.  (Plate XII fig. 2.)

@2
On the southern slopes of the Cobota Mountains we met with the first
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of the pitaya cactus (Cereus thurberi), which to the westward
become a conspicuous feature. Large game was abundant in these
mountains. General collections of unusual interest were made here
by Mr. Holzner and the author from December 29, 1893, to January
8, 1894. The winter season was unfavorable for collecting reptiles,
Uta stansburiana being, as usual, the only lizard common at that time
of the year. v
Flora of Pozo de Luis—The trees are:

Salir nigra Marshall. Olneya tesota Gray.
Populus fremontii Watson. Opuntia fulgida Engelmann,
Acacia greggii Gray. Opuntia versicolor Engelmann.
Prosopis glandulosa Torrey. Opuntia spinosior (Engelmann) Tou-
Parkinsonia microphylla Torrey. mey.
Cercidium torreyanum (Watson) Sar- | Cereus giganteus Engelmann,

gent. Cereus thurberi Engelmann.

Other conspicuous plants are of the genera Ephedra, Yucca, Dasy-
lirion, dgave, Amaranthus, Atriplex, Fouquieria, Covillea, Simmond-
sia, Rhus, Zizyphus, Cactus, Echinocereus, Echinocactus, Opuntia,
Datura, Bourardia, Cucurbita, Xanthium, and Baccharis (several
species, including B. emoryi).
~ Sratiox No. 53.—Nariz Temporal, Sonora, Mexico. Station about
10.5 kilometers (6.5 miles) south of Monument No. 159, 626 kilo-
meters (389 miles) west of the Rio Grande, and 233 kilometers (145
miles) east of the Colorado River. Altitude, 500 meters (1,640 feet).
Our camp was at the south end of the Nariz Mountains, beside a pool
of surface water, at the western border of the Great Plain, which
stretches between the Cobota and Nariz mountains. Much of the
Great Plain, which is from 100 to 200 feet lower on the west than on
the east side, is covered with grass, though shrubs and cacti cover
large portions of it. The Nariz Mountains are very rocky, but sup-
port considerable undergrowth, especially near the base, which is also
wooded with pitaya cactus, Sonoran ironwood (Olueya tesota),
palo verde, and acacia. Along the laguna at the foot of the Nariz
Mountains is a heavy growth of mesquite, about 15 feet in height.
A very superficial examination of this interesting locality was made
by Mr. Holzner and myself on January 8 and 9, 1894, when a few
specimens were collected.  Major Emory had taken the horned toad
(Anota modesta Girard) at this place.

Station No. 5+.—Santa Rosa Valley, at Monument No. 161, 632
kilometers (393 miles) west of the Rio Grande, and 343 kilometers
(141 miles) east of the Colorado River. Altitude, 516 meters (1,693
feet). Visited by myself and Mr. Holzner January 9, 1894.

Station No. 53.—Sonoyta, Sonora, Mexico. The camp was at
the edge of a mesquite flat beside the Sonoyta River, about 3 kilo-
meters (2 miles) south of Monument No. 168, which is 661 kilometers
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(411 miles) west of the Rio Grande and 198 kilometers (123 miles)
east of the Colorado River. Altitude, 400 meters (1,312 feet). The
Mexican town of Sonoyta, beside which our camp was located, is
near the head of the Sonoyta River, a pretty creek containing several
species of fish, which rises south of Monument No. 164 and flows
west to Quitobaquita, where it almost touches the International
Boundary Line, and thence southwest to the Gulf of California.
Some months prior to our arrival, during a period of unusual rain-
fall the river had washed away its banks in such a manner as to
destroy the then existing system of irrigation entirely and to prevent
its reconstruction. At the time of our visit only a few fields on the
right (north) side of the Sonoyta River were under irrigation, and
these received their water from springs at some distance from the
river. Trapping would have yielded better results for our mammal
collection had we been there during the period of agricultural pros-
perity.

Below the village of Sonoyta is a settlement of Papago Indians,
who successfully irrigate large fields from the Sonoyta River. The
ground had been well plowed with the ingenious wooden plows made
by the Indians.

A few miles farther down the stream is the Mexican town of Santo
Domingo, distant about 14.5 kilometers (9 miles) from Sonoyta.
The freshet. which had been calamitous to the people of Sonoyta,
had greatly benefited the residents of Santo Domingo by turning all
of the water of the Sonoyta River into their irrigation canal.

These settlements of the Sonoyta Valley are surrounded by low
mountains and hills—the Sierra de Sonoyta. The highest peaks
(altitude, 1.348 meters, or 4423 feet) are about 15 kilometers (9
miles) south of the Boundary, while those to the north of it, in the
vicinity of our station, are from 600 to 900 meters (1.000 to 1450
feet) in altitude. They are covered with a growth of shrubbery and
cactus, so that open, grassy stretches of country are no longer visible
to the eye, when viewing the country from an elevation, as they are
in the region east of the Baboguivari Mountains. The bushy or
chaparral country begins about 16 kilometers (10 miles) east of Pozo
de Luis (Station No. 52 south of Monument No. 152) and extends
west to La Represo (Monument No. 179). From the latter point to
the Coast Range of mountains, near the Pacific coast, lies the most
barren desert of America.

Desert vegetation is abundant aronnd Sonovta.  Fig trees thrive
in a half-wild state. cottonwoods and willows border the fields and
acequias, and a luxuriant thicket of young mesquite edges the So-
noyta, where it has not been dug away to make place for ficlds and
gardens.  On the hills the giant cercus and pitaya are the most
marked features of the arboreal vegetation, the latter preferring the
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rocky heights: but the serew-bean, palo verde, acacia, ironwood, and
elder are abundant in the valleys. The smoother tracts are covered
by the choya, tasajo, and other cacti, mixed with sagebrush, grease-
wood, creosote bush, ocotillo, and Ephedra. Along the river are
patches of gourds, Baccharis, arrowwood, canes and tule.

The writer, assisted by Mr. Holzner, collected energetically at this
station from January 9 to 25, 1894, and brought together a fine collec-
tion of mammals, birds, and fishes; but plants and reptiles were scarce
at that season. A frog was taken from the stomach of a chaparral
cock; mud turtles (A'inosternon sonoriense Le Conte) were numerous
in springs and in the Sonoyta River; one snake was obtained at
Santo Domingo; and a lizard (U'ta stansburiana Baird and Girard)
was found in some numbers. Reptiles were reported to have been
very numerous in the Sonoyta Valley in warm weather. Licutenant
Gaillard speaks of the horned rattlesnakes, or “ side winders,” which
he killed between Gila Bend and Sonoyta as having seemed to him
different from those on the deserts bordering on the Colorado River.
The latter were C'rotalus cerastes Hallowell.

Starion No. 56.—Santo Domingo, Sonora, Mexico. Station 2
kilometers (1.5 miles) south of Monument No. 170, 670 kilometers
(417 miles) west of the Rio Grande, and 189 kilometers (117 miles)
east of the Colorado River. Altitude, 360 meters (1,181 feet). Fre-
quent visits were made to this locality in January and February,
1894, by myself and Mr. Holzner.

StatioN No. 57.—Quitobaquita, at Monument No. 172, 678 kilo-
meters (421 miles) west of the Rio Grande and 181 kilometers (113
miles) east of the Colorado River.  Altitude, 320 meters (1,050 feet).
The Quitobaquita Springs, at which our camp was made, are close
to the International Line, in Pima County, Arizona, at the foot of the
Sierra de Quitobaquita, whose altitude 1s 845 meters (2,772 feet).
The region is more barren than that around Sonoyvta and Santo
Domingo. The La Abra Plain, on the east, is covered with coarse
chaparral; but the lower course of the Sonoyta River is through a
more open and sandy region, the soil being sandy loam and coarse
gravel, with the low places incrusted with alkali.  The rock is gran-
ite, rhyolite, and basalt.

Passing down the Sonoyta Valley from the town of Sonoyta, the
valley broadens at Santo Domingo into an extensive bottom, which
is largely under irrigation and cultivation. A small garden at
Quitobaquita is irrigated from springs emerging from a hillside on
the right (north) bank of the Sonoyta River and 1 mile from it, at
a point 8 kilometers (5 miles) below Santo Domingo.  The Sonoyta
Valley is a little more than a mile in width at this part between low
mountains of coarse granite rock. Tt ix partly covered by patches of
creosote bushes, shrubbery, and cacti.  The giant cereus is common
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and there are many pitayas on the rocky hills. The choya forms
groves, in which the largest plants are sometimes from 2 to 4 meters
in height, and gaunt at that season (January and February) from the
annual shedding of their joints. The sandy arroyos contain patches
of Parosela spinosa, and are bordered by ironwood, large and small-
leaved palo verde and mesquite trees.

The settlement consisted of three adobe dwellings, a warehouse,
and a corral at the springs, and a small house at the garden. From
Quitobaquita Springs several streams flow into a shallow, artificial
lake, the overflow from which is conducted by an acequia to an
extensive field of wheat and white clover, bordered by fig trees and
surrounded by a brush fence. This proved to be an excellent col-
lecting ground for birds and mammals. A few ducks and waders
and one pair each of the white-bellied swallow, black phebe, and
vermilion flycatcher frequented the lake. Dipsosaurus dorsalis and
Uta stansburiana were common lizards. A toad (Bufo alvarius
Girard) was also taken.

This station was occupied by the writer and Mr. Holzner from
January 25 to February 8, 1894,

Flora of Sonoyta Valley (Monuments Nos. 164 to 174).—Trees:

Salir migra Marshall, Parosela spinosa (Gray') IIeller.
Populus fremontii Watson. Olneya tesota Gray.
Acacia gregyii Gray. Cercus gigantens Engelmann.
Prosopis odorata Torrey and Fremont. | Cercus thurberi Engelmmann.
Prosopis ¢glandulosa Torrey. Opuntia fulgide Engelmann.
Parkinsonia aculeata Linnmpus, Opuntia versicolor Engelmann,
Parkinsonia microphylla Torrey. Opuntia spinosior (Engelmann)
Cercidinm torreyanum (Watson) Sar- Toumey.

gent, Sambucus glauca Nuttall,

Zizyphus obtusifolia Gray—This species (specimen No. 2739,
orig. 198) becomes a small tree, having a trunk from 1 to 4 deci-
meters in diameter and a height of 3 to 6 meters, and with branches
all armed with very long spines. It usnally branches from the
ground, around the main trunks, spreading so as to form an impene-
trable growth. It is common in valleyvs.

Conspicuous plants, other than trees, are:

Scirpus olneyi Gray. Datura wmeteloides de Candolle,
Scirpus occidentalis (Watson) Chase, Anemopsis californica (Nuttall)
Fouquieria gplendens Engelmann, IHooker and Arnott.
Covillea  tridentata  (de Candolle) | Aster spinosus Bentham.
Vail.e Baccharis emoryi Gray.
Euphorbia miscra Gray, Bacclaris glutinosa Persoon.  (Mexi-
Echinocactus wislizeni Engelmann, can mame, * batamote.”)
Echinocactus awislizeni lecontei Engel- | Pluchea sericea (Nuttall).,  (Mexican
mann. name, * cochinilla.™)

a'The ereosote bush is ealled by the Mexicans © gobernadora ™ or ** hediondilla,”
and is much used as a remedy for rheumatism in man and (asthma?) in horses.
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Species -of the following genera also occur: Typha, Ephedra,
Phoradendron (red-berried, on nearly all the trees, but thriving
especially upon the mesquite), Atriplex, dmaranthus, Cactus, Echi-
nocereus, Echinocactus, O puntia, Lycium (called “cuanvir ” by Mexi-
ans), Cucurbita (palmate-leaved), Xanthium (called “ cadillo” by
Mexicans), T'riris (a woody species), and Artemisia.  Other plants
not identified by specimens were called ¢ chamizo,” ¢ rama amarilla,”
“chicura ” (a coarse composite), and “ yerba de la flecha” (a small,
bushy tree, in canyons and arrovos, from Nariz Mountain to La Re-
preso; has a double-seeded fruit, and in February red leaves; said to
be very poisonous if taken as a decoction).

StatioNn No. 58.—Rancho de Agua Dulee, Sonoyta River, Sonora,
Mexico.  This place is about 6.4 kilometers (4 miles) southwest
of Monument No. 173, 690 kilometers (429 miles) west of the Rio
Grande, and 169 kilometers (105 miles) east of the Colorado River.
Altitude, 250 meters (919 feet). The writer made several visits to
this place in January and February, 1894, collecting plants, birds,
and mammals.  Lagunas of the Sonoyta River between Agua Dulce
#nd Cerro Blanco ave the resort of many aquatic birds. The rock is
coarse granite, rhyolite, and basalt. Spherulitic nodules are abun-
dant in obsidian flows, which, alternating with sheets of rhyolite,
form a high bluff on the right bank of the Sonoyta at Agua Dulce.

When the surveying party was working in this vicinity during the month of
June, 1893, the heat was intense, the maximum temperature in the shade reach-
ing 118° F. The standard thermometer used was not graduated sutliciently high
to give the temperature in the sun after 8 or 9 o'clock a. m., at which time it
ranged from 120° to 140° ., the temperature in the shade at the same time
ranging from 95° to 105° F., a ratio which would seem to indicate an average
maximum sinshine temperature during June of about 150° F. The temperature -
during June, 1893, must be considered, however, as in excess of the average, for
a themometer record kept at Sonoyta and covering a period of several years
chowed this to have been the hottest June during the period covered by the
observations,  (D. D. Gaillard in Report of International Boundary Commis-
sion, p. 23,

Station No. 59.—La Represo, at Monument No. 179, 715 kilome-
ters (444 miles) west of the Rio Grande. and 144 kilometers (90
miles) east of the Colorado River.  Altitude, 210 meters (689 feet).
This camp is in the castern part of the Tule Desert. A small collee-
tion wax made by the author and Mr. Holzner February 8 and 9, 1894,

Vegetation—TIn traveling from the Sonoyta River at Agua Dulee
to La Represo we crossed, about midway. a broad forest of the sinita
(Cercns sehottii Engelmann). one of the largest and most singular of
the cacti, which we never saw elsewhere. 1t occupied a mal pais
region, covered with scoriaccous basalt.  This forest of giant cacti
stretehed away as faras  the eyve could reach into Arizona and Sonora.
We ascertained that the range of the largest North American cactus,



120 BULLETIN 56, UNITED STATES NATIONAL MUSEUM.

Cereus pringlei Watson, extends to within a few miles of the Boun-
dary near this point, but nowhere crosses the International Line.
Other trees seen on this journey were the small-leaf horse bean,
whose habitat is quite general, that of the true palo verde (Cercid-
«um torreyanum) being restricted to the edges of arroyos. The So-
noran ironwood was quite generally distributed and unusually large.
The indigo thorn (Parosela spinosa),locally called mangle, was abun-
dant all along the Sonoyta, but did not appear again until the Tule
Mountains were reached. Mesquites were occasionally seen, and on
them the red-berried mistletoe grew, as it did upon all of the trees
mentioned, excepting the mangle and cacti. Ocotillo, yerba de la
flecha, pitaya, and bisnaga were abundant.

+ Station No. 60.—Camel Skeleton, a mile north of Monument No.
181, 729 kilometers (453 miles) west of the Rio Grande, and 130
kilometers (81 miles) east of the Colorado River. Altitude, 245
meters (804 feet). Small collections were made at this camp, in the
midst of the Tule Desert, February 9 and 10, 1894.

StatioN No. 61.—Tule Wells, Yuma County, Arizona, about 6
kilometers (3% miles) northeast of Monument No. 186, 763 kilometers
(474 miles) west of the Rio Grande, and 96 kilometers (60 miles)
east of the Colorado River. Altitude, 375 meters (1,230 feet).
There are two ordinary wells at this place, which is in the midst of
a wild and rugged desert range called the Tule Mountains, though
there are no signs of tules or other aquatic vegetation in the region,
and no water on the surface of the ground. The mountains reach
an altitude of 756 meters (2,480 feet), and are rocky and barren,
the rock consisting of granite, quartz, hornblende-mica-andesite, and
basalt. Cacti (Cactus, Echinocactus, Cercus, and Opuntia), an
Adgare, and a few stunted palo verde and ironwood trees grow on
their rocky sides, and in some of the canyons an enormous nolina,
with a tall caudex, which is sometimes a meter or more in diameter,
grows sparingly. Along the arrovos a dusty-looking, spiny tree,
Parosela spinosa is abundant, the largest individuals reaching the
height of 8 meters. Mesquites and large-leaved palo verde, iron-
wood, asclepias, creosote bush, and sagebrush are found about the base
of the mountains and along dry water courses. There is water in a
few places in the mountains, in tanks which are small and hard to
find. Plants and animals were collected from February 9 to 14,
1894, by myself and assistant.

Flora of Tule and Granite Mountains—XNo large collections were
made in the vicinity of this station.  So barren are these desolate
ranges that the occurrence of an arborescent nolina (Nolina bigelorii
Watson)., having a caudex and flowerstalk together measuring 7
meters in height, was a surprise.  An agave, in a new form, reap-
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peared for the first time since leaving the Lesna and Cobota moun-
tains. This agave was only seen in the Tule Mountains of Arizona
and Sonora. The plant is about the size of .lgare lechuguilla
Torrey, with something of the appearance of .lgare applanata
parryi (Engelmann) Mulford. The broad leaves have fleshy mar-
gins and remarkably stout, deflected spines, which spring from the
margins of the leaf, which is similar to that of parry/ in shape, glau-
cous, and armed with an indurated terminal spine about 25 mm. in
length. The flower-stalk is 1 to 3 meters in height and resembles that
of Agave applanata parryi. Tt was not seen in flower. Mesqnites
here grow to a considerable size, in canyons, and develope a spread-
ing habit of growth, the branches forming elbows which reach the
ground and are often buried in the sand, the extremities again ascend-
ing. The palo verde is uncommon; but the small-leaf horse bean is
abundant, growing up the mountain slopes and canyons, as well as on
arroyos, though sparingly in the hills. The Sonoran ironwood as-
cends to the mountain tops. In the bed of a sandy arroyo the indigo
thorn, in one instance, became a tree one-third meter (1 foot) in
diameter and 7.3 meters (24 feet) in height. Echinocactus wislizend,
which was not seen west of the Sonoyta, was here replaced by Echino-
cactus lecontei, which was not seen east of Quitobaquita, where both
occurred. A cactus was first found here, growing in the form of a
mound, like a pyramid of cannon balls, each as large as a coconut.
It occupied smooth slopes of bare ground, covered with small chips
of volcanic rock. There were other new forms of cacti, among
them a coarse ("ylindropuntia having whitish spines; this first ap-
peared in the Sierra de la Salada, and, in the desert ranges to the
westward, became the prevailing cactus and the chief food plant of
the mountain sheep. A very singular plant is Terebinthus micro-
phylla (Gray) Rose (Bursera microphylla Gray), which has the ap-
pearance of a stout, woody shrub, but is so soft and spongy that when
a plant dies it melts down like a eactus and goes to pieces instead of
drying hard in its natural form.

Reptiles—It was said by several members of the surveying party
that gila monsters of a kind different from those at San Bernardino,
Monument No. 77 (Heloderma suspectum Cope), were numerous in
the Tule and Tinajas mountains, which were surveyved in April and
May. At the time of our visit (February) the only reptile much m
evidence was the Ut stansburiana, which is often active when the
temperature is quite low; but Mr. Joe H. Wheeler. who was the
most accurate observer of the civilian employees of the survey, wrote
me, in April, 1893, that he found:

Lizards, very large, 18 to 24 inches in length: backs of a brick-red color;
legs and head black: tail gray or granite color, and not very tapering; belly
and breast reddish, and gray tinted on sides.
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This description points to the chuck-walla (Sawromalus ater Du-
-méril), as the alleged gila monster of this region.

In April, 1893, Mr. Wheeler found, in the Tule Mountains, a few
horned toads and also snakes resembling the coach-whip, which were
yellowish with dark stripes across the body and about 4 to 6 feet. He
also found rattlesnakes (Crotalus tigris Kennicott) averaging 18 to
24 inches in length, light brown in color, with «tripes across the body,
and three to eight rattles. The head was rather large in proportion.

StatioN No. 62.—Range of Granite Mountains, about 6 kilometers
(33 miles) north of Monument No. 187, 766 kilometers (476 miles)
west of the Rio Grande, and 93 kilometers (58 miles) east of the Col-
orado River; altitude about 325 meters (1,060 feet). The writer,
who discovered a small tank of water in a canyon of these mountains,
trapped mammals and collected birds and plants February 10 and
12 to 14, 1894.

“+ Stamox No. 63.—Tinajas Altas, Yuma County, Arizona, 8 kilo-
meters (5 miles) north of Monument No. 191; 789 kilometers (490
miles) west of the Rio Grande, and 70 kilometers (44 miles) east of
the Colorado River. Altitude, 335 meters (1,099 feet). This im-
portant station is at the east base of the Gila Mountains, beside the
lowest of a chain of natural rock tanks, in a steep ravine, containing
an unfailing and almost inexhaustible supply of good water. (Plate
XIII, fig. 1.) The upper tanks are easily overlooked and difficult
of access, which facts afford the most plausible explanation of the
loss of the lives of many persons whose bones and graves were thickly
scattered about our camp. The Gila Mountains reach the altitude
of 861 meters (2.825 feet), and are remarkably rocky. with creste sc
sharp that it is impossible to walk along their summits.  The rock
is a coarse granite. Around the base of these mountains the last of
the giant cereus were found, on the Boundary Line.  One species of
palo verde, the small-leaf horse bean, and the ironwood, indigo,
thorn, acacia, mesquite, and nolina complete the list of trees, which
are mostly confined to arrovos around the base of the mountains.
Species of Lotus, Agare, Cotyledon, Fouquicria. Covillea, E phedra,
Datura, Nicotiana, Terehinthus, Cucuihita, Evphorbia, and Physalis
were common.  Of cacti, a species of Cylindropuntia, called * tasajo,”
and another resembling the choya, one small species of Platopuntia
that we only saw on the mountains of the Western Desert, a small,
long-spined Cerens, the handsome, red-spined Echinocactus lecontel,
and several species of the genus Cactus were the common sorts.
Cerens greggil and one or two other cacti were found more spar-
ingly.  Collections in botany and zoology were made by the writer
and his assistant from February 14 to 23, 1894, during which time a
line of mammal traps were carried from the middle of the T.echu-
guilla Desert on the east to the summit of the Gila Mountains.
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Reptiles—In February, 1894, we observed but few species of liz-
ards here, among them Ut« stansburiana Baird and Girard, Scelo-
porus clarkii Baird and Girard, and a horned toad (specimen No.
41) that assumed two very different phases of coloration—gray on
the granite débris around the base of the mountains and red on the
Lechuguilla Desert east of the mountains, where the soil was red.
Corresponding colorations were observed in the jack rabbits of this
region. By pulling hard the men extracted from the crevice of a
rock the tail of a huge lizard called the chuck-walla (Sauromalus
ater Duméril), respecting which Mr. Joe H. Wheeler wrote in April,
1893, from this place as follows:

Lizards very large, 12 to 16 inches in length; with black heads and legs and
dirty or brick-colored backs and bellies: tail of a dusty gray ; seen on highest
peaks of the Tinajas Mountains,

Mr. Wheeler also noted dichromatism in the horned toad and the
occurrence of the tiger rattlesnake (C'rotalus tigris Kennicott) in
these mountains.

Lieutenant Gaillard thus describes and figures one of two snakes
taken between the ranges of the Gila Mountains in April, 1893:
“ 1 saw one in alcohol. It is about 6 inches long, and smaller around

than a lead pencil. It is colored thus (iAi——g *1? -- % —-f}): AL A,

jet black bands entirely around the snake; B, B, splotches of red,
with pink edges.” This was probably an individual of Chilomenis-
cus cinctus Cope, in which the natural coloring had not yet faded in
alcohol. T remember this species as appearing quite red in life.

Statiox No. 6+.—Yuma Desert, Monument No. 200, 835 kilometers
(519 miles) west of the Rio Grande and 24 kilometers (15 miles) east
of the Colorado River. Altitude, 45 meters (148 feet). This is the
most barren desert on the Mexican Line, though there is more animal
life upon it than was supposed by the members of Major Emory’s sur-
veying party. Ouly four species of plants—sagebrush, creosote bush,
ephedra, and a coarse grass—were discovered on the middle portion
of the Yuma Desert, although tender annuals doubtless spring up
after rains and soon disappear. The only birds seen were a pair of
ravens, which were feeding at deserted camps of the Monument-Build-
ing Party. Of mammals, a large species of kangaroo rat, a long-
eared fox, a jack rabbit, and a small ground squirrel were quite com-
mon. At Monument No. 200, two beetles (Kleodes grandicollis and
E. acuticauda), a desert ericket (Stenopalinatus talpa), a solpugid
(Datames californicus), and a scorpion (Hadrurus hirsutus Wood)
were collected by myself. T camped there from March 15 to 16, 1894,
Lizards were abundant. and the following were collected :

Dipsosaurus dorsalis (Baird and Girard) ; Crotaphytus wislizenii'
Baird and Girard; Callisaurus draconoides ventralis (Hallowell)
Uma rufopunctata Cope.



124 BULLETIN 56, UNITED STATES NATIONAL MUSEUM.

Of snakes, several individuals of C'héilomeniscus cinctus Cope, and
a great many of Crotalus cerastes Hallowelly were seen, and a speci-
men of cach taken.

StaTioNn No. 65.--Gila River at Adonde Siding, on the Southern
Pacific Railroad. This station, on the lower Gila, is about 37 kilo-
meters (23 miles) north of Monument No. 195.  Altitude, 60 meters
(197 feet). -The Gila Valley is wide at this part. Where the foot-
hills approach the valley a few giant cacti were seen.  The bottom-
land and adjacent arroyos support a growth of arrowwood, Baccha-
ris, stramonium, cocklebur, and coarse sedges and rushes along the
sloughs.  The trees are cottonwood and willow beside the Gila, with
ironwood, large-leaved palo verde, mesquite, screw-bean, acacia, and
Parosela spinosa farther back. The mesquites are loaded with mis-
tletoe. The loose soil of the Gila river bottom is covered with a
plant having fleshy leaves, which ranges along the Gila and Colorado
rivers to the Gulf of California. Uta stansburiana of Baird and
Girard was common, and the only lizard taken; and Ainosternon
sonoriense of Le Conte was the only turtle. I made collections at this
station from February 14 to 23, 1894.

StatioN No. 66.—(ila River at Gila City, Yuma County, Arizona.
Station 40 kilometers (25 miles) north of Monument No. 199.  Alti-
tude, 50 meters (160 feet). At this point the Gila Mountains close
in upon the Gila Valley. The stream, as usual, is bordered by cot-
tonwood and willow trees. Mesquite and screw bean are the com-
mon trees of the river bottom: ironwood, acacia (4. greggil),
Ephedra, lavge-leaved palo verde, ocotillo, and the giant cactus
occupy the foothills and arroyos; and smaller cacti and =hrubs
occeur on the mountains.  Along the Gila River are numerous slonghs,
bordered with cat-tail, tule, cane, sedge, and rush. One species of
gourd had a tuberous root, measuring one-third by one meter.  Inter-
esting collections of plants, fishes, birds, and mammals were made
from March 1 to 5, 1894, by the writer and Mr. Iolzner.

Flora of lower (il River—Between Adonde and Yuma the mate-
rial collected is indicated in the lists that follow,
The trees are:

Salir nigra Marshall, Cercidinm torreyanum (Watson) Sar-
Salir fluriatilis Nuttall, gent.

Populus fremontii Watson. Parosela spinosa (Gray) lHeller.
Acacia greguii Gray. Olieya tesota Gray.

Prosopis odorata Torrey and Fremont. | Cercus giganteus Engelmann.,

Prosopis glandulosa Torrey, Sambucus glanca Nuttall,

Other coarse plants ave of the genera Ephedra, Typhay Phoraden-
dron, Atriplersy Unmaranthus, Opuntic (subgenera Platopuntia and
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Cylindropuntia), Nicotiana, Xanthivm, and Baccharis (several spe-
cies), besides the following:

Scirpus occidentalis (Watson) Chase. Datura mcteloides de Candolle.

Scirpus olneyi Gray. Cucurbite palmata Watson.
Covillea tridentata (de Candolle) Vail.e | Aster spinosus Bentham.
Fouquieria splendens Engehnann, Pluchea scricca (Nuttall) Coville.

Echinocactus lccontei Engelmann.
Philibertella cynanchoides (Decaisne)
Vail.

No species of Agare, Yucca, Nolina, or Dasyliron was found here
or to the westward until the Coast Range was reached.

Reptiles—At Gila City we obtained a beautiful snake, O phibolus
getulus boyliz (Baird and Girard), a mud turtle, Kinosternon sono-
riense Le Conte, and three species of lizards: Crotaphytus wislizeni
Baird and Girard, Ute symmetrica Baird, and Uta graciosa (Hallo-
well).

A few frogs (Rana) were seen, and fishes were abundant in the
Gila River.

StaTioN No. 67.—Yuma, Arizona. This station is on the left
(east) bank of the Colorado River, at the mouth of the Gila. The
channels of the Gila and Colorado rivers are marked by lines of tall
cottonwoods and a lesser fringe of willows. The adjacent bhottom
lands, which are broad and subject to annual overflow from the river,
are more or less covered with mistletoe-matted mesquites and screw-
beans. There are but few cacti, and these only in the hilly coun-
try in the vicinity of Yuma, where the creosote bush and desert wil-
low also grow. There are a few tall Mexican elders where the soil is
alluvial; but the commonest shrubs of the low ground are the arrow-
wood and Baccharis.  As a result of an investigation along the Colo-
rado River, made in January, 1902, by the hydrographic branch of
the U. S. Geological Survey, the extent of the alluvial bottom land
between Camp Mohave and Yuma was found to be from 400,000 to
500,000 acres. The alluvial deposits extend in a widening band
along the Colorado from Yuma to the Mexican Gulf of California,
forming a tropical tract which possesses distinctive biologic features.
Although the rainfall at Yuma is but 3.06 inches a year, this tract
is irrigable, and, like the Nile Valley, subject to annual overflowing.
These high waters are rich in fertilizing sediments, are exceptionally
free from alkaline salts, and come at an opportune time for irriga-
tion. At the time of our visit a Norwegian engineer was engaged

aThe creosote bush is abundant, extending to the Colorado River and down
that stream to its mouth at the Gulf of California. On the rich soil of the
lower Gila the finest specimens of cresote bush were seen, measuring almost
4 meters (13 feet) in height.
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in surveying the lower portion of this tract with a view to reclaiming
and utilizing it for agricultural purposes. I was here from March
5 to 13, 20 to 21, and 31 to April 1, 1894; Mr. Ilolzner from March
5 to 13 and 31 to April 1, 1894,

Reptiles of the Colorado River, from the mouth of the Gila to the
Gulf of California—Most of the lizards and snakes named in the
following list were first collected at Fort Yuma by Maj. George H.
Thomas (who became major-general during the civil war and to
whose enthusiastic efforts science is also indebted for the first knowl-
edge of the Fort Yuma ground squirrel, Spermophilus tereticaudus
Baird, and other animals of the region). Others who have gathered
reptiles in the Yuma region are Dr. A. L. Heermann, Arthur Schott,
H. B. Mdllhausen, R. O. Abbott, Charles R. Orcutt, and the nat-
uralists of the U. S. Fish Commission:

Lizards.

Dipsosaurus dorsalis (Baird and Gi-
rard).

Sawromalus ater Duméril.

Cuallisaurus draconoides ventralis (Hal-
lowell).

T"ma rufopunctita Cope.

Uta stansbhuriana Baird and Girard.

Uta ornatae Baird and Girard.

Ute symmetrica Balrd.

Uta graciosa (1lallowell).

Sceloporus clarkii Baird and Girard.

Anota maccallii Hallowell.

Eublepharis varicgatus (Baird).

Cncemidophorus tesscllatus tesscllatus
(Say).

Snakes.

Glauconia humilis (Baird and Girard).

Zamensis flagellum flagellum (Shaw).

Zamensiz scmilineatus Cope.

Ophibolus getulus boylii (Baird and
Girard).

Eutania megalops Kennicott.

Eutania elegans marciana (Baird and
Girard).

" Crotalus adamantcus atror (Baird and

Girard).
Crotalus cerastes Hallowell.

Turtles.

Gopherus agassizii (Cooper). | Kinosternon sonoricnse lLe Conte.
The range of the large land turtle (Gopherus agassizii) extends up
the Colorado, at least to the Nevada line, where I found it in 1884.
The Sonoran mud turtle (A7nosternon sonoriense) I do not remember
to have seen below Gila City, on the Gila River. A large marine
turtle was taken by Miguel, our Cocopah Indian hunter, near the
mouth of the Colorado River and the head preserved in alcohol.
Statiox No. 68.—Colorado River, at Monument No. 204 (western
edge of the Yuma Desert), 855 kilometers (531 miles) west of the
Rio Grande; altitude, 27 meters (89 feet). This camp was beside
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a laguna of the Colorado River, at the east edge of the bottom land.
Willow, cottonwood, and mesquite are the prevailing trees, and
arrowwood, hemp, and amaranth the characteristic undergrowth.
Mr. Holzner occupied this station from March 13 to 31, 1894, and
the writer from March 13 to 23 and 30 to 31, 1894. Collecting was
extended across the western half of the Yuma Desert and across the
bottom land to the edge of the Colorado River. Nowhere were larger
collections made in the same length of time.

Flova of lower Colorado Rirer—The vegetation from the mouth
of the Gila to the Gulf of California is disappointing to a stranger
expecting to view tropical scenery. Beyond the broad river bottom,
which is subject to regular seasonal overflowing, the Colorado is lat-
erally bounded by broad and barren deserts, the Yuma Desert on the
cast and the Colorado Desert on the west. The river channel is
marked by a line of unusually tall cottonwoods and a lesser fringe
of willows (Saliz fluviatilis). The adjacent bottom lands are cov-
ered more or less with mesquite and tornillo (Prosopis glandulosa
and P. odorate). The common shrubbery is a dense and monotonous
growth of arrowwood (Pluchea sericea) and, in places, of Baccharis.
There are but few cacti, and these only in the hilly granite country
in the vicinity of Yuma. No species of cactus, Yucca, dgave, Nolina,
or Dasylirion was seen on the flat country between Yuma and the
Gulf nor on the bordering descrts.  Gourds and spiny asters cover
the ground not otherwise occupied for several miles below Yuma.
Then, about 26 kilometers (16 miles) below Yuma begins a rank
growth of wild hemp that extends to the Gulf of California. This
plant is 2 to 6 meters high, varying according to soil and moisture,
and commonly grows with-a coarse species of amaranth, which at-
tains about the same height. Elder (Sembucus glanca) grows spar-
ingly along the Colorado banks and is commonly cultivated in the
settlements.  About Yuma, most mesquite trees are small and heavily
laden with globular masses of mistletoe. Farther south the parasite
is less abundant and the trees larger, though inclined to a prostrate,
straggling growth, many trunks arising from a single bole, the
branches radiating and drooping, so that the terminal twigs sweep
the ground or are buried in the soil. Some of these trees are very
large, covering an area of 50 meters or more in diameter. The bark
is much gnawed off by an arboreal species of the wood rat (Veotoma
cumulator), whose bulky nest of sticks, covote melons, and rubbish
1s built up into the dependent branches. A coarse Ephedra has a
predilection for the slopes between the edge of the desert mesa and the
river bottom. Wild tobacco (Nicotiuna glauca) grows along the
Colorado and its acequias, having probably escaped from cultiva-
tion. A small native species is also common. The indigo thorn,
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palo verde, and ironwood only occur on the granite hills about
Yuma. The cockle ({Xanthium) and a coarse Cyperus cover sandy
banks; and, as the river broadens toward its mouth, vast savannas,
canebrakes, and tule and carrizo marches are encountered. From
what has been said it will be seen that the region has little that is
distinctively tropical in its flora, its most peculiar feature consisting
in the dense growth of willows strung with coyote melons and thickly
mixed with stout amaranths and tall hemp, making jungles almost as
difficult to penetrate as the canebrakes.

StatioN No. 69.—Left (east) bank of the Colorado River, at
Monument No. 205, 859 kilometers (534 miles) west of the Rio
Grande. Altitude, 26 meters (85 feet). Frequent visits were made
to the bank of the Colorado by the writer; and Mr. Holzner trapped
mammals there in March, 1894.

StatioN No. 70.—Las Carpas, Colorado river bottom, Sonora, Mex-
ico, 24 kilometers (15 miles) south of Monument No. 205. Altitude,
about 20 meters (66 feet). I camped there March 29 to 30, 1894.

StatioN No. 71.—Cienega Well, Sonora, Mexico, 40 kilometers
(25 miles) south of Monument No. 205. The Colorado bottom is
many miles in width at this part and covered by carrizo, cane, tule,
and other semiaquatic vegetation, with mesquites on the drier places
and willow and cottonwood beside the marshes and lagunas. I
camped there March 23 to 24, 1894.

StarioN No. 72.—Colonia Diaz, Colorado River, Sonora, Mexico,
48 kilometers (30 miles) south of Monument No. 205. This fertile
tract of the Colorado River bottom was visited by myself and an
Indian assistant March 29 and 30, 1894. The town was found to be
nearly deserted, only three houses being occupied by Mexicans at the
time of our visit. Indians burn off the carrizo marshes and stretches
of hemp and amaranth at this season, destroying much animal and
plant life. The savannas are covered with wing-leaf grass mixed
with patches of tule and triangular-stemmed bulrushes.

StatioN No. T3.—Left (east) bank of the Colorado River, oppo-
site the mouth of Hardy River, Sonora, Mexico. The Colorado is
salt at this place and subject to the ocean tides. My camp was lo-
cated on a marshy bank at the lowest point we were able to reach
with an escort wagon drawn by eight stout mules.  In getting to it
we crossed the last ridges on which mesquites could exist, all bevond
being impassable if wet.  Above these flats, which are inundated when
the water in the Colorado is high, and alzo by the high monthly tides,
we crossed the Tast ridges on which mesquites could exist, all beyond
being bare flats or green savannas.  The tide ereeks and broad bays
about our camp were swarming with waterfowl, which were nowhere
else seen in so great abundance,  Pelicans, cormorants, geese, ducks,
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cranes, herons, and small waders almost covered the shores and bays;
the sky was lined with their ever-changing geometrical figures, and
the air resounded with their winnowing wing-strokes and clanging
voices, not only during the day, but through most of the night. The
savannas were inhabited by small birds and mammals and were
roamed over by herds of feral.hogs, descended from good Berkshire
stock. The writer, who was at this place from March 24 to 29, 1894,
collected plants, mollusks, crustaceans, fishes, reptiles, birds (40
specimens), and mammals (71 specimens). A Cocopah Indian,
named Miguel, rendered great assistance in obtaining specimens at
this place, and subsequently accompanied us for some distance.
StatioN No. 74.—O0l1d Fort Yuma, San Diego County, California.
This abandoned military post is on a low bluff overlooking the Colo-
rado River and the new town of Yuma, Arizona. Our camp was
made among the willow and mesquite trees, just below the fort, and
occupied by myself and Mr. Holzner from April 1 to 6, 1894.
StatioN No. 75.—Cooks Well, Salton River, Lower California,
Mexico. The shallow lagunas of the Salton slough were the home of
myriads of swimming and wading birds; the mesquite groves were
also inhabited by numerous species of mammals and birds; but the
back country, away from the water, is an arid waste of drifting
sand, characteristic of much of the Colorado Desert. This station,
which was occupied by the writer and his assistant April 7 and
8, 1894, is about 5 kilometers (3 miles) south of Monument No. 210,
22 kilometers (14 miles) west of the Colorado River (at Monument
No. 206), and 205 kilometers (127 miles) east of the Pacific Ocean
(at Monument No. 258). Altitude of station, 28 meters (92 feet).
StatioN No. 76.—Seven Wells, Salton River, Lower California.
This station is 8 kilometers (# miles) south of Monument No. 213,
39 kilometers (24 miles) west of the Colorado River, and 188 kilo-
meters (117 miles) east of the Pacific Ocean. Altitude of station,
19 meters (62 feet). A broad band of green foliage marks the
course of the stream, which flows with a good current at this part
past grassy banks and islands of cat-tails, amid patches of arrow-
wood, Baccharis, and spiny aster. The surrounding country is cov-
ered with sand hills and ridges, topped with bushy mesquites and
dotted with creosote bushes. Along the stream the. mesquites grow
into trees having distinct trunks. Beneath them one usually sees
the nest of the wood rat, well piled with the fruit of the gourd
known as the coyote melon. The willow thickets abounded with
singing birds, and water fowl were very abundant and tame. At
this camp, Hospital Steward, Ludwig Schoenefeldt, who joined my
detachment at Yuma, began his collection of plants, which was con-
tinued, with interruptions, until August 29, 1894, when we left Sta-
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tion No. 102, on San Clemente Island.e Plants, mollusks, fishes,
batrachians, reptiles, birds, and mammals were collected at this
station from April 8 to 18, 1894, by myself and my assistant.

StarioNn No. 77.—Gardners Laguna, Salton River, Lower Cali-
fornia. Station about 10 kilometers (6 miles) south of Monument
No. 216, 59 kilometers (37 miles) west of the Colorado River, and 168
kilometers (104 miles) cast of the Pacific Ocean. Altitude of sta-
tion, 16 meters (52 feet). Camp was made in a dense thicket of tall
mesquites, on the north bank of 4 laguna a mile in length. There
were a number of other lagunas, large and small, in the vicinity. All
contained fishes and aquatic birds in abundance. Thickets of arrow-
wood bordered the stream, and mesquites, as usual, crowned the
neighboring sand hills, among which were ureas of "creosote and
greasewood bushes, sage brush, and desert weeds. Willows and an
occasional cottonwood tree bordered the stream. This camp was
occupied from April 18 to 27, 1894, by myself and assistants.

StatioN No. 78.—Laguna of Salton River, Lower California. Sta-
tion about 2 kilometers (1.5 miles) south of Monument No. 217, 58
kilometers (36 miles) west of the Colorado River, and 169 kilometers-
(105 miles) east of the Pacific Ocean. Altitude, 9 meters (30 feet).
I visited this place several times while camped at Gardners Laguna,
and, with Mr. Holzner, camped there April 27 to 28, 1894, and col-
lected specimens, among them examples of the wandering tattler,
tree swallow, and other interesting birds.

6 The great majority of the plants gathered by the International Boundary
Commission, United States and Mexico, were personally collected by myself,
the rest as follows: .

David Du B. Gaillard. first lieutenant, U. S, Army, member of the Interna-
tional Boundary Commission, frequently brought specimens of plants to the
collectors in the field during the progress of the survey.

Frank Wagner, hospital steward. U. S Army. collected plants along the
parallel 310 47 and meridian section 1082 12 30” (from El Paso. Texas, to
Monument No. 53) during the period from August to November, 1892,

Harlan E. MceVay, first licutenant, U. S, Army. collected a few plants be-
tween the San Pedro and Colorado rivers. ’

Timothy E. Wilcox, major, U, S. Army. forwarded plants for the boundary
collection from Fort ITuachuea, Arizona, during the summer and autumn of
1893. These were in addition to the extensive collections sent by him person-
ally, which latter were subsequently forwarded by Mr. F. V, Coville to Dr. N. L.
Britton. to form a part of the material upon which Doctor Britton's list of the
plants of the ITuachuea Mountains was based.

Ernest C. Merton, acting hospital steward. U. K Army, collected plants
between the San Pedro River and Dog Spring, along parallel 31° 20”7 (Monu-
ments Nos, 98 to 35, from August 1 to September 23, 1893,

Frank Xavier Ilolzner, collector to assist the writer, employed by the U. S.
National Museum from January 30 to December 10, 1892, and June 1, 1893, to
July 20, 18, gathered a few specimens of plants from time to time and made a
considerable collection on the Huachuca Mountains, Arizona,
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StarioNn No. 79.—Unlucky Lake, New River, San Diego County,
California. Station about 4 kilometers (2 miles) north of Monument
No. 221, 77 kilometers (47 miles) west of the Colorado River, and 150
kilometers (94 miles) east of the Pacific Ocean. Altitude, 2 meters
(7 feet) below the level of the sea. The vegetation is about the same
as that along Salton River. As on all of the waters of the Colorado
Desert, fish and fowl were here very abundant. My detachment
camped here from April 28 to May 3, 1894.

Station No. 80.—Indian Wells, New River, San Diego County,
California. Station about 10 kilometers (6 miles) north of Monu-
ment No. 223, 96 kilometers (60 miles) west of the Colorado River,
and 131 kilometers (81 miles) east of the Pacific Ocean. Altitude, 6
meters (20 feet) below the level of the sea. Except at the wells, the
river was dry at this point. I visited this station May 3, 1894, and
Mr. Holzner camped there May 5 to 6, 1804.

Station No. 81.—Laguna Station, Colorado Desert, San Diego
County, California. Station about 11 kilometers (7 miles) north of
Monument No. 224, 104 kilometers (65 miles) west of the Colorado
River, and 123 kilometers (76 miles) east of the Pacific Ocean. Alti-
tude, 9 meters (30 feet) below the level of the sea. This part of New
River is bordered by arrowwood, mesquite, and a few desert weeds
and shrubs. My detachment camped here from May 3 to 6, 1894.

StatioN No. 82.—Signal Mountain, Colorado Desert, Lower Cali-
fornia, Monument No. 224, 92 kilometers (58 miles) west of the Colo-
rado River, and 135 kilometers (83 miles) east of the Pacific Ocean.
Highest altitude, 811 meters (2,661 feet). Visited from Station No.
81 in May, 1894, when Mr. Schoenefeldt collected plants. The
ocotillo was again found here.

StatioN No. 83.—Coyote Well, Colorado Desert, San Diego County,
California. Station 13 kilometers (8 miles) north of Monument No.
2929, 127 kilometers (79 miles) west of the Colorado River, and 100
kilometers (62 miles) east of the Pacific Ocean. Altitude, 100 meters
(328 feet). This barren place, without wood or water, was occupied
by my party from May 6 to 8, 1894. A few plants, reptiles, birds,
mammals, and rocks were collected.

StatioNn No. 8+.—Eastern base of the Coast Range Mountains, San
Diego County, California. This station was at the lowest water in
the canyon through which the San Diego wagon road passes, about 8
kilometers (5 miles) north of Monument No. 230, 129 kilometers (81
miles) west of the Colorado River, and 98 kilometers (60 miles) east
of the Pacific Ocean. Altitude, 560 meters (1.837 feet). This can-
von had a fiery temperature. Ephedras, cacti, and a few mesquites
and desert willows grew in the canyon, and there was considerable
shrubbery on the hills above the camp, which was occupied by my
party from May 7 to 9, 1894,
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As soon as this station was reached some of the animals and plants
peculiar to the San Diego or Pacific Coast Tract appeared, although
many of the desert forms ascended for some distance the canyons and
eastern slopes of the Coast Range Mountains, a few of them actually
passing through the lowest gaps in the range to the Pacific side.

Vegetation—The traveler who has crossed the Colorado Desert
looks back upon its wastes of ‘sand, dotted with the creosote bush,
with a feeling of abhorrence, and views the sweltering cliffs at the
base of the Coast Range with favor, however grim and uninviting
they may appear to one approaching them from the opposite direc-
tion. The green tops of the yucca, and even the despised cactus, are
a positive pleasure to the eye; and if one is fortunate enough to find
a spring and a grove of fanleaf palms (.Veowashingtonia filamentosa)
in the first canyon that he enters his contentment is complete. There
are no palms in the canyon through which the San Diego wagon road
passes; but its course is marked far out upon the sloping desert by a
line of tree yuccas (Y ucea moharensis Sargent), succeeded by desert
willows, mesquites, and cat’s claws, at the mouth of the canyon,
which is choked with Hymenoclea, arrowwood, and Baccharis.
Growing upon the rocky walls of the canyon are the Zizyphus and
Ephedra, besides Nolina parryi Watson, Agare deserti Engelmann,
Simmondsia californica Nuttall, and the familiar choya, bisnaga,
and ocotillo. Here, also, we took a final leave of the indigo thorn,
whose fragrant, violet-colored flowers covered the white sand.

Reptiles—In the general region of the boundary, on the Colorado
Desert, between the Colorado River and the Coast Range (Monu-
ments Nos. 206 to 229), the following-named reptiles have been taken:

Lizards.
Dipsosaurus  dorsalis  (Baird  and | 'ma rufopunctata Cope.
Girard). Uta mearnsi Stejneger.
C'rotaphytus collaris (Say). U'ta stansburiane Baird and Girard.
Crotaphytus wislizenii Baird and Gi- | Uta symmetrica Baird.
rard. Sceloporus clarkii Baird and Girard.
Sawromalus ater Duméril Anota platyrhina (Girard).

Callisaurus draconoides ventralis (Hal- | Eublepharis varicgatus (Baird).
lowell).

Snalkes.
Lichanura roscofusca Cope. Eutania clegans marciana (Baird and
Lichanura orcutti Stejneger. Girard).
Zamensis flagellum flagellum (Shaw). | Crotalus adamantens atror (Baird and
Pityophis catenifer (Blainville). Girard).

Chionactis occipitalis annulatus Ken- | ('rotalus cerastes Hallowell,
nicott,

Stariox No. 85, —Mountain Spring. San Diego County, California.
This station is about halfway up the east slope of the Coast Range
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and has an altitude of 775 meters (2,543 feet), the highest neighbor-
ing point reaching 1,410 meters (4,626 feet) in height. Mountain
Spring is about 6.5 kilometers (4 miles) north of Monnment No. 231,
135 kilometers (84 miles)- west of the Colorado River, and 92 kilo-
meters (57 miles) east of the Pacific Ocean. There are some rushes
and a few mesquite and screw-bean trees around the spring, and
much underbrush, yucca, cacti, and ephedras on the surrounding hills.
A little higher up the slopes the juniper zone begins, and vegetation
becomes more luxuriant. The mammals that were collected here
were of much interest, as some of them were intergrades between the
forms of the Colorado Desert and those of the Pacific Coast Tract.
My party remained at this place from May 9 to 16, 1894,

Reptiles and batrachians.—The following-named species have been
taken on the east side of the Coast Range:

Lizards.

Crotaphytus collariz (Say). Sceloporus orcutti Stejneger.
Sauromalus ater Duméril. Neeloporus vandenburgianus Cope,
Callisaurus draconoides ventralis (Hal- | Phrynosoma blainvillei Gray.
lowell). Zablepsis henshaiwri Stejneger,
U'ta mearnsi Stejneger. Verticaria beldingi Stejneger,

Uta stansburiana Baird and Girard.

Snakes.

Lichanura roseofusca Cope. Crotalug ruber Cope.
Zamensis flagellum flagellum (Shaw). | Crotalus confluentux lucifer (Baird and
Rhincchis clegans (Kennlcott). Girard).
Pityophis catenifer (Blainville). ‘ Crotalus mitchelli Cope.
Hypsiglena ochrorhyncha Cope. :

Batrachians.
Hyla regilla Baird and Girard. | Bufo columbiensis Baird and Girard.

Station No. 86.—West side, near summit of Coast Range moun-
tains, San Diego County, California. This station is 5 kilometers (3
miles) north of Monument No. 232, 138 kilometers (86 miles) west of
the Colorado River, and 89 kilometers (55 miles) east of the Pacific
Ocean. Altitude, 950 meters (3,117 feet). The writer and Mr. Holz-
ner were at this place May 16 and 17, 1894.

Flora of Wagon Pass—-This pass reaches the zone of California
juniper and single-leaf pifion, and belongs to the Upper Austral Life
Zone, barely penetrating the Transition Zone on the highest neighbor-
ing peaks, which do not rise above 1,410 meters (4,626 feet).* To the
west is the beautiful Jacumba Valley. The following is a list of the

aj list of the trees and shrubs of the upper Austral (Transition) and lower
Boreal (Canadian) zones is given in the description of Station No. 92, about 30
kilometers (19 miles) north of Monument No. 240, In a high part of the Coast
Range.
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trees, shrubs, and coarser plants observed from Station No. 85 (alti-
tude, 775 meters, or 2543 feet), on the cast side, to Station No. 87
(altitude 860 meters, or 2,822 feet), on the west side of the Coast
Range Divide:

The trees are:

Pinus mononophylla Torrey and Fre-  Cercocarpus  parvifoling  betuloides
mont. (Nuttall) Sargent.

Juniperus californica Carriére. Prunus ilicifolia  (Nuttall) Walpers.

Yucca moharvensis Sargent. Acacia greggii Gray.

Salix fluviatilis Nuttall. I’rosopis odorate Torrey and Fremont.
Salix argophylla Nuttall, Prosqpis glandulosa Torrey.
Salir sp. Adenostoma sparsifolivm Torrey.

Chilopsis linearis (Cavanilles) Sweet.
Sambucus glauca Nuttall,

Populus fremontii Watson,
Quercus dumosa Nuttall.
Quercus agrifolia Née,

Shrubs and coarse plants other than trees are:

Ephedra sp. " Corillea tridentata (de (Candolle) Vail.
Yucea whipplei Torrey. Nimumondsia californica Nuttall.,
Nolina parryi Watson, Rhus orata Watson,
Agare deserti Fngelmann, Rhamuus tomentella Bentham,
Atripler sp. Ceanothus lencodermisx Greene.,
Anemopsis californica (Nuttalh) Echinocactus lecontei Engelimann,
Hooker and Arnott, Opuntia (Platopuntia and from Cylin-
Ribes malracenm Smith. dropuntia).
Adenostoma fasciculatum obtusifolivm | Aretostaphplos sp.
Watson. Menodora spinescens Gray.,
Krameria parrvifolia Bentham, Eriodictyon crasxifolivun Bentham.
Krameria caneseens Gray. Symphoricarpos racemosus Michaux.
Paonia brownii Douglas, Cucurbita pahmata Watson,
Amorpha californica Nuttall, Pluchea servicea (Nuttall) Coville.
Fouqguieria splendens Engehnann. Hymenoclea salsola Torrey and Gray.

StatioNn No. 87.—Jacumba ot Springs, San Dicgo County, Cali-
fornia. Station abont 1 kilometer (.6 mile) north of Monument No.
233, 130 kilometers (81 miles) west of the Colorado River, and 87
kilometers (54 miles) east of the Dacific Ocean. Altitude, 860
eters (2,822 feet). My party remained here from May 17 to 31,
1894, making general collections.

StatioN No. 88.—Ojo, in Nachoguero Valley, Lower California,
0.16 kilometer (0.1 mile) south of the International Boundary.
Nearest Monument No. 237. This station, which is 146 kilometers
(91 miles) west of the Colorado River and 71 kilometers (44 miles)
east of the Pacific Ocean, has an altitude of 1,045 meters (3429
feet). Occupied by my party from May 31 to June 7. 1804,

StaTioN No. 8).—Campo, San Diego County, California, 1.6 kilo-
meters (1 mile) north of Monument No. 210, 156 kilometers (97
miles) west of the Colorado River, and 61 kilometers (38 miles) east
of the Pacific Ocean. This station, which has an altitude of 750
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meters (2559 feet), was occupied by my party from June 7 to 8 and
23, 1894 (Plate XII1 fig. 2.

STATION No. 90.—J. M. Gray’s Ranch, San Diego County, Cali-
fornia, about 115 kilometers (9 miles) nearly north of Monument
No. 240, 169 kilometers (105 miles) from the Colorado River, and 61
kilometers (38 miles) from the Pacific Ocean. This station was
occupied by my party from June 8 to 9, 1894.

StatioN No. 91.—Thomas Cameron’s Ranch, San Diego County,
California, 13 kilometers (8 miles) nearly north of Monument No.
240, 167 kilometers (104 miles) from the Colorado River, and 60
kilometers (37 miles) from the Pacific Ocean. Station occupied
from June 21 to 23, 1894,

Station No. 92.—Campbell’s Ranch, at Laguna Mountains (Coast
Range), San Diego County, California, 31 kilometers (19 miles)
north of Monument No. 240, 187 kilometers (116 miles) from the
Colorado River, and 92 kilometers (57 miles) from the Pacific Ocean.
This station, which has an altitude of 1,675 meters (3,496 feet), was
occupied by my party from June 9 to 21, 1894, To Mr. Campbell,
the owner of the ranch. we were indebted for the privilege of oceu-
pyving his house and carrying on the work with the greatest comfort,
while his employees aided us in various ways. This station lies in
the Transition Zone, the highest peaks extending well into the Cana-
dian or lowest section of the Boreal Zone. We did not visit Cuya-
maca Mountain, the highest peak of the region, about 10 kilometers
(6 miles) distant.

Flora of Laguna Mountains.—The lists below give the different
varieties of plant life found in the vicinity of this station.

The following is a list of the trees collected :

Pinus sabiniana Douglas,
Pinus coulteri Lambert.
Libhocedrus decurrens "Torrey.
Nalire nigra Marshall,
Quercus dumosa Nuttall,
Quercus chrysolepis Liebmann.
Quercus aeislizeni A, de Candolle.
Quercux californica (‘Torrey) Cooper.
Umbellularia californica (Hooker and
Arnott) Nuttall
Other conspicuous plants are:
Rosa californica Chamisso and Schlech-
tendal.
Rhamnus tomentella Bentham.
Ceanothus leucoderntis Greene,

Ceanothus rigidus Nuttall,
Ceanothus palueri Trelease,

Statioxn No. 93.—Tecate

Platanusg racemosa Nuttall,

Amelanchicr alnifolia Nuttall,

Heteromeles arbutifolia (Poiret) Roe-
mer.

Prunus demissa (Nuttall) Walpers,

Prunus ilicifolia (Nuttall) Walpers.

Rhamnus erocea Nuttall,

S Garrya sp.

Erviodictyon erassifolivm Bentham.
Symphoricarpos orcophilus Gray.
Nymphoricarpos racemosus Michaux.,
.|['l"ll.\',l’l}’l![’“x S

tiver. Lower California, 1.6 kilometers

(1 mile) south of Monument No. 245, 175 kilometers (109 miles) west
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of the Colorado River, and 43 kilometers (27 miles) east of the
Pacific Ocean. Altitude 520 meters (1,706 feet). This station,
which is located on the right bank of the Tecate River, at the foot of
Tecate Mountain (altitude 1,185 meters, or 3.888 feet), was occupied
by my party from June 23 to 27, 1894.

StatioNn No. 94.—San Isidro Ranch, Lower California, about 3
kilometers (2 miles) south of Monument No. 250, 190 kilometers (118
miles) from the Colorado River, and 31 kilometers (19 miles) from
the Pacific Ocean. This station, which was occupied from June 27
to July 3, 1894, was located on a stream near its origin in a large’
spring in a nearly inclosed hollow of the Cerro de San Isidro.

StatioN No. 95.—Jamul Creek, at the old date palm tree, between
Dulzura and El Nido, San Diego County, California. This station,
which was occupied by my party from July 3 to 9, 1894, is 11 kilo-
meters (7 miles) north of Monument No. 251, 204 kilometers (127
miles) from the Colorado River, and 24 kilometers (15 miles) from
the Pacific Ocean. ,

Station No. 96.—Pacific Ocean at the mouth (south side) of
Tijuana River, 217 kilometers (135 miles) west of the Colorado
River and near the last Boundary Monument (No. 258). My party
was encamped at this place from July 9 to 20, 1894. Mr. Frank X.
Holzner left the party July 20, 1894, on which date we reached San
Diego.

Flora of Pacific slope of the Coast Range Mountains—Following
is a list of the trees and other conspicuous plants observed by us
between Jacumba ITot Springs (Monument No. 233) and the mouth
of the Tijuana River (Monument No. 258), on the Boundary Line.
A list of the coarse vegetation at the summits of the Coast Range,
north of the Boundary Line, has been given in the description of
Station No. 92

The trees are:

Pinus monophulla Torvrey and Fré- | Cercocarpus  parvifolius  hetuloides

mont. (Nuttall) Sargent.
Cupressus goveniana Gordon, Heteromeles arbutifolia (IPoiret)
Juniperus californica Carriore, Roemer.
Yuccea mohavensis Sargent. Prunus ilicifolia (Nuttall) Walpers,
Salix nigra Marshall, Acacia gregaii Gray,
Salir larvigata Bebh., Prosopis glanduloxa Torrey,
Salir fluriatilis Nuttall, Adenostoma sparsifolium Torrey.
Salir lasiolepis Pentham. Fremontodendron  californicum  (‘Tor-
Populus fremontii Watson, rey) Coville,
Alnus oregona Nuttall, Rlrus integrifolia (Nuttall) Bentham.
Quercus enycelinanni Greene, Opuntia prolifera Engelmann.,
Quercus dumosa Nuttall, Arctostaphplos sp.
Quercus agrifolia Noe, - Nambucus glanca Nuttall,
Platanus racemosa Nuttall, .
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Other Pacific-slope plants are:

Ephedra sp.

Yucca whipplei Torrey.

Scirpus occidentalis (Watson) Chase.

Agave deserti Engelmann, -

Agare shawii Engelmann,

Erviogonum sp.

Atripler sp.

Anemopsis californica
Hooker and Arnott.

(Nuttall)

Basilima millefolium (Torrey) Greene.

Adenostoma  fasciculatum
linm Watson.

Rosa californica Chamisso and Schlech-
tendal.

Paonia brownii Douglas.

Amorpha californica Nuttall.

Rhus ovata Watson.

Rhus laurine Nuttall.

obtusifo-

MEXICAN BOUNDARY.

Rhus trilobata Nuttall.

Rhamnus tomentcella Bentham

Ceanothus leucodermis Greene.

Vitis girdiana Munson.

Cereus emoryi Engelmann.

Opantia (Platopuntia and Cylindro-
puntia).

Arctostaphylos sp.

Romnceya coulteri Harvey.

M enodora spinescens Gray.

Eriodictyon crassifolivin Bentham.

Symphoricarpos racemosus Michaux.

Cucurbita feetidissima 1lumboldt, Bon-
pland, and Kunth.

Pluchea sericea (Nuttall) Coville.

Baccharis glutinosa Persoon.

Hymenoclea salzola Torrey and Gray.

Artemisia sp.

The coastal strip of San Diego County is quite generally cultivated.
Orchards and groves of fruit trees are numerous; and many exotic
plants have become naturalized, among them several species of the
palm, the pepper-tree (Schinus molle Linneus), and the tronadora
(Nicotiana glauca Graham), besides an abundance of the eucalpytus.
Coarse, flat-jointed O puntie are grown for hedges, in some instances
having reached a height of 6 meters (20 feet).

StatioNn No. 97.—San Diego, California, 21 kilometers (13 miles)
north of the International Boundary. This was our base camp from
July 20 to September 9, 1894. Collections were made by myself from
July 20 to August 3, August 15 to 22, and August 29 to September 9,
1894.

Reptiles and Batrachians of San Diego region.—The following-
. named species have been taken on the Pacific slope of San Diego
County: ¢
Turtles.

Emys nigra Hallowell.

¢ This list is doubtless quite incomplete. The most energetic collectors in this
field were Miss Rosa Smith, Dr. Thomas 1. Streets. U. S. N., General Emory.
Lieut. W. . Trowbridge. and Dr. W. A. Hammond, U. 8. A,, Drs. J. G. Cooper
and J. L. Le Conte, and R. E. C. Stearns, David Starr Jordan, Messrs, Charles
R. Orcutt, Charles 1. Townsend, II. W. IIenshaw, A. W. Anthony, Andrew (as-
sidy, and the author.
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Lizards.

Uta mearnsi Stejneger.

Uta stansburiana Baird and Girard.

Sceloporus orcutti Stejneger.

Sceloporus undulatus undulatus (La-
treille).

Sceloporux biseriatus Hallowell.

Seeloporus vandenburgianus Cope.

Phrynosoma blainrillei Gray.

Sna

Lichanura roscofusca Cope.
Lichanura simplexr Stejneger.
Zawmensis constrictor (Linngeus).
Ziamensis flagellum flagellum (Shaw).

| Phrynosomae coronatum (Blainville).
Gerrhonotus multicarinatus Blainville.
Xantusia riversiana Cope.
Verticaria hyperythra Cope.
Fumeces  skiltonianus  (Baird
Girard).
Anniella pulehrae Gray.

and

kes.

Ophibolus getulus (De
Blainville).
Rhinochilus lecontei

rard).

california

Baird and Gi-

Zamensis  lateralis  lateralis (Hal-  Hypsiglena ochrorhyncha Cope.
lowell). Eutania elegans couchii (Kennicott).

Salvadora grahamic  (Baird " and ' Futania elegans couchii (Kennicott).
Girard. - Crotalus confluentus confluentus Say.

Rhinechis elegans (Kennicott). lucifer  (Baird
Pityophis catenifer (Blainville).
Ophibolus pyrrhomelas Cope.
Ophibolus getulus boylii (Baird and

Girard).

Crotalus  confluentus
and Girard).
Crotalug ruber Cope,

.

|
|
!
i

Crotalus adamantens atror (Baird and Girard) is reported by Dr.
_Thomas H. Streets. U. S. N., from Los Coronados Islands, Pacific
coast of Lower California,® which are in sight from the last Bound-
ary Monument (No. 258).

Batrachians.

Dicmpctylus torosus (Eschscholtz).
Bufo columbiensis Baird.

Hyla regilla Baird.d

l

StaTioN No. 98.—Qcean Beach, néar San Diego, California, 26
kilometers (16 miles) north of Monument No. 258. Here with Mr.
Schoenefeldt I made collections of birds, mollusks, crustaceans, and
plants, August 17 and 19, 1894.

StatioN No. 99.—La Jolla, San Diego County, California, 37 kilo-
meters (23 miles) north of Monument No. 258.  Sea shells and plants
were collected, August 12, 1894.

StatioNn No. 100.—Alpine, San Diego County, California, 29 kilo-
meters (18 miles) north of Monument No. 247.  Altitude 693 meters
(2,275 feet). The writer made general collections at this place,
August 3 to 7 and 14 to 15, 1894; Mr. Schoenefeldt having collected

e Bulletin No. 7, U. 8. National Museum, 1877, p. 40,

b For an account of the mollusks of this region, see Reports on the Mollusks
collected by the International Boundary Commission of the United States and
Mexico, 1892-1894, Proc. U. 8. Nat. Mus,, XIX, 1895, pp. 333-379.
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plants during the same periods. This station was in the lower edge
of the zone occupied by the evergreen white oak (Quercus engel-
manni), which crosses the boundary at Portrero. The Californian
live oak (Quercus agrifolic) and the sycamore (Platanus racemosa)
were also abundant, as was the sumach (RAus diversiloba Torrey and
Gray).

Station No. 101.—Pine Valley, San Diego County, California, 27
kilometers (17 miles) north of Monument No. 240. Altitude 1,280
kilometers (4,200 feet). The writer and Mr. Schoenefeldt collected
from August 7 to 14, 1894. Trips were made from this camp to the
Laguna Mountains of the Coast Range. The camp was located in a
fine forest of the Sabine pine (Pinus sabiniana Douglas), near a
stream bordered by the black willow (S«liz nigra Marshall) and
groves of live oak (Quercus agrifolia Née). On the neighboring
hills were thickets of wild rose (Rose californica) and manzanita
(Arctostaphylos), together with the toyon or Christmas berry (/et-
eromeles arbutifolia). The red-shank chamiso (cldenostoma sparsi-
folinm) was in full flower.

Starion No. 102.—San Clemente Island, of the Santa Barbara
group, California, 129 kilometers (80 miles) northwest of Monument -
No. 258, and about 97 kilometers (60 miles) from the nearest main-
land of California. The island is 27 kilometers long and 6.5 wide
(17 by 4 miles), and 457 meters (1,500 feet) in altitude. Through
the courtesy of the Secretary of the Treasury, the writer, accompa-
nied by Prof. T. S. Brandegee, Mr. A. W. Anthony, and Hospital
Steward Ludwig Schoenefeldt, with a detachment of soldiers, were
transported to Smugglers Cove, at the south end of the island, in
the U. S. revenue cutter WWolcott, comnmanded by Captain Roath, to
whom, as well as to the other officers of the ship, we were indebted
for every possible assistance and polite attention. The party made
general collections on San Clemente Island from August 22 to
29, 1894.

Flora of San Clemente Island —The following list gives the botan-
ical and wood specimens of trees that were obtained while on this
island: @

Lyonothamnus  floribundus  aspleni- | Rhus integrifolia (Nuttall) Bentham.

folius  (Greene) Brandegee. Rhamnus crocea Nuttall,
Pirunus integrifolia  (Sudworth) Sar- | Heteromeles arbutifolia (Poiret)
gent. Roemer.

Cacti covered the greater part of the south end of the island, mak-
ing travel difficult. The species noted were Cerens emoryi Engel-
mann, Opuntia lindheimeri littoralis (Engelmann) Coulter, and
Opuntia prolifera Engelmann.  The island fox (Urocyon littoralis)

a See Zoe, I, No. 5, July, 1890, for a list of the Flora of San Clemente and
other islands of the Santa Barbara group. by 'rof. T. 8. Brandegee.
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and San Clemente house finch (Carpodacus mewicanus clementis) were
feeding extensively upon the ripe fruit of the prickly pear (Opuntia
lindheimeri littoralis). The rocks were covered with Selaginella
rupestris and Cotyledon,; and from the bank of a stream we obtained
a huge tuberous root of an abundant species of Echinocystis. We
collected species of Eriogonum, Rhus, Convolvulus, Salicornia,
Abronia, Solanum, Astragalus, Atriplex, and many other genera.
Fauna of San Clemente Island—The following lists show the
specimens collected : .
MoLLUSKS.¢

Land mollusks.

Epiphragmophora intercisa Binney. Epiphragmophora gabbhi Newcomb.
Epiphragmophora stearnsiana Gabb.

Marine mollusks.

Acemea pelta Eschscholtz. Lucina californica Conrad.
Aemea scabra Nuttall, Macoma nasuta Conrad.
Astralivm undosum Wood. Monoceros engonatinn Conrad.
Cardium biangulatum Sowerbhy. Mopalia muscosa Gould.

< Chlorostoma aureotinctum Forbes, Muricidea incisa Broderip.
Chlorostoma gallina Forbes. Nassa tegula Reeve,
Conus californicus Hinds, Norrigia norrisii Sowerby.
Cypraa spadicea Gray. Olivella biplicata Sowerby.
Glyphis murina Carpenter. Psammobia rubroradiata Conrad.
Haliotis cracherodii Leach. Purpura ostrina Gould.
Haliotis fulgens Philippi. Ranella californica Hinds.
Lucapina crenulata Sowerby. Scurria (Lottia) gigantea Gray.

Insects.

Ants, mosquitoes, bluebottle flies, kelp flies, spiders, beetles, yellow-
banded wasps, butterflies, moths, dragonflies, and a large black fly
were seen.

Lizards.

Uta stansburiane Baird and Girard.—Collected by the writer
and A. W. Anthony, in August, 1894; by the U. S. Fish Commission
(Charles II. Townsend *), two specimens, January 23.

YXantusia riversiana Cope.—"* Several adults in fine condition.
Nos. 15166-15175." ¢

Note.—No horned toads were found on San Clemente Island; but
the writer carried over specimens of Phrynosoma blainrillei Gray,
and liberated them at Smugglers Cove in August, 1894,

¢ See Report on the Mollusks collected by the International Boundary Com-
mission, Proce. U. 8. Nat. Mus.,, XIX, pp. 373 to 378, January 27, 1897. The
species listed above were all collected in August, 1894, by the author.

b Proc. U. 8. Nat. Mus,, XITI, 1890, p. 144,

¢ Cope, Proc. U, 8, Nat. Mus,, XII, 1899, p. 14T,
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No batrachian was collected on San Clemente Island, but Kyl
regilla Baird, which Mr. Henshaw obtained on Santa Cruz Island,
perhaps occurs there.

Birds.

The following-nanied species were observed by Mr. A. W. Anthony
and the writer. Of those species which are marked with an asterisk
(*), specimens were taken. Of water birds, only those actually seen

upon the land are included. .
*1. Luarns occidentalizs Audubon. 18. Falco peregrinus anatum (Bona-
2. PKulacrocorar dilophus albocili- parte).
atus Ridgway. *19. Pandion haliaétus carolincnsis
*3. Phalacrocorar pcnicillatus (Gmelin).
(Brandt). *20. Ceryle alcyon (Linnwus).
*4. Ardea herodias (Linnwus). *21. Empidona.r insulicola Oberholser.
5. Nycticorar  nycticorar  navius | *22. Otocoriz alpestris insularis . 11.
(Boddaert). Townsend.

*5. Crymophilus fulicarius (Linnweus). | *23. Corvus corar clarionensis Hartert,
. Macrorhamphus scolopaceuns | *24, Carpodacus mericanus clementis

(Say). (Mearns).
*R. Actodromas minutilla (Vieillot). *25. Amphispiza belli clementear Ridg-
*0, Kreunetes maurii Bonaparte. way.
10. Helodromas  solitarius  cinnamo- | *26, Melospiza cinerea clementa C. H,
meug (Brewster). Townsend.
*11. Heteractitis incanus (Gmelin). 227, Pipilo  maculatus  clementa (.
*12, Actitis macularia (Linnweus). Grinnell).
*13. .Egialitis  semipalmate  (Bona- | *28. Lanius Indoricianus mearnsi Ridg-
parte). way.
*14. Arenaria interpres morinella (Lin- | #29. Vermivora celata sordida . H.
nieus). Townsend.
*15. Arenaria melanocephala (Vigors). | #20. Salpinctes obsoletus (Say).
*16. Zenaidura macroura (Linngeus). *31s Thryomanes bewickii leucophrys
17. Haliwetus leucocephalus  (Lin- (Anthony).
nweus).

Mr. Charles H. Townsend visited San Clemente Island on May 8,
1888, and January 25, 1889, and published ¢ descriptions of three
new birds (Nos. 22, 26, and 29 of the above list), and gave a list of
six other species collected on the island, including, besides Nos. 24,
25, 27, and 31, two species which we did not obtain:

*32. Ptychoramphus aleuticus (Pallas). | *33. Speotyto cunicularia  hypogea

(Bonaparte).

In August, 1897, as publication No. 1 of the Pasadena Academy of
Sciences, Mr. Joseph Grinnell published a report on the birds
recorded during a visit to the islands of Santa Barbara, San Nicolas,
and San Clemente in the spring of 1897, enumerating 31 species of
Iand birds. In this, by far the most important contribution to the

e Proc. U. 8. Nat. Mus., X111, 1890, pp. 139-140,
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ornithology of the Santa Barbara Islands, the ¢ Entire list of water
birds observed ” is consolidated, so that only four species of water
birds (Larus heermanni, Ardea herodias, Heteractitis incanus, and
Arenaric melanocephala) are specifically mentioned as inhabiting
San Clemente Island, while, under the heading of Oceanodroma
melania, the author observes:

Small petrels of some kind were heard at night on the east end of San
Nicolas, and at Mosquito Harbor on San Clemente, but no trace of them was
to be found by day. We searched diligently for their burrows, but failed
entirely.

Mr. Grinnell’s observations covered the periods from March 28 to
April 3, and May 28 to June 7, 1897. His list includes Nos. 4, 11,
15, 16, 17, 19-31 of the present list, together with the following:

34. Larus heermanni Cassin, 43. Zonotrichia lcucophrys gambelii
33. Lophortyr californicus vallicola (Nuttall).
(Ridgway). 44, Zonotrichia coronata (Pallas).
36. Phalapoptilus nuttallii californicus | 45. Spizella socialis arizone Coues,
Ridgway. 46. Melospiza lincolonii (Audubon).
37. Aéronautes melanolcucus (Baird). | 47. Ampelis cedrorum (Vieillot).
38. Calypte costar (Bourcier). 48. Dendroica anduboni (Townsend).
39. Sclaxphorus alleni Henshaw. 49. Mimus  polyglottos  leucopterus
40. Horizopus richardsonii (Swainson). (Vigors).
41. Sturnella neglecta Audubon, 50, Hylocichla guttata (’allas).
2. Passerculus sandicichensis alaudi-
nus (Bonaparte).

Mammals.

Perompscus sonoricnsis clementis | Urocyon littoralis (Baird).
(Mearns). Myotis  californicus  (Audubon and
Phoca largha Pallas. . Bachman).
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MAMMALS OF THE MEXICAN BOUNDARY
REGION.

Class MAMMALIA.
MAMMALS.

Mammals are warm-blooded vertebrates that suckle then' young.
(They are usually covered with hair.)

Subclass EUTHERIA.

Young developed within the uterus from a minute egg which is
destitute of food-yolk; milk glands with nipples.

Superorder DIDELPHIA.

Young born when of very small size and incomplete development,
never connected to the mother by a placenta; brain small; its corpus
callosum rudimentary.

¢ SUMMARY OF MAMMALS COLLECTED BY THE BIOLOGICAIL SECTION

OF THE INTERNATIONAL BOUNDARY COMMISSION. UNITED

STATES AND MEXICO.

The mammals collected by the writer, separately, and by himself and Holzner,
jointly, are numbered consecutively from 1412 (Peromypyscus, El Paso, Texas,
February 3, 1892) to 3829 (Urocyon littoralis, San Clemente Island, California,
August 28, 1894). ]

At such times as Mr. Frank X. Holzner was separated from the writer he
kept his own register, beginning with No. 759 (Peromycus, San Pedro River,
Arizona, November 1, 1892), and ending with No. 1605 (Procyon, Pacific Ocean,
at mouth of Tijuana River, California, July 16, 1894).

Nearly all of the specimens were measured by Doctor Mearns, excepting Nos.
TH9 to 1119 of Mr. Holzner's collection, which were measured by him,

Mammitls collected by Doctor Mearns and by Doctor Mearns and Mr.

Holzner - e 2, 418
Mammals collected by Mr. Frank X, Holzner___________________________ 7
Total e 3. 265

Sent by Mr. Holzner to the American Museum of Natural History (about). 233

Total sent to the U. 8. National Muscum by Mearns and Iolzner___ 3. 032

Speciniens subsequently registered at the U. S. National Museum__.______ 15
Doctor Mearns's collection made at Fort Clark, Texas, in 18907-98_______ 111
Louis Mearns's collection made at Fort Clark, Texas, in 1897-98________ 3
Specmens sent by A. W. Anthony from San Clemente Island____________ 45
Specimens sent by F. \ ITolzner from San Diego, June 1, 1805_________ 68
Specimens sent by F. X. Holzner from San Diego, October 1, 1805_______ 55
Specimens collected by Doctor Mearns in Arizona and New Mexico,

I8 1888 e i 6H2

Shrews (NVotioxorer and Sores) sent by F. X, IMolzner_________________ 2
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Order MARSUPIALIA.

MARBUPIALS.

Young at birth are usually placed in an abdominal pouch formed
by a fold of skin about the milk glands of the mother, where they
remain for a considerable time. Reproductive organs of peculiar
structure in both sexes, nearly all the parts being double in the
female. Brain small, the corpus callosum rudimentary. Heart
with two vene.

Suborder POLYPROTODONTIA.

Incisors numerous, small, subequal.  Canines larger than the incis-
ors. Molars with sharp cusps.  (Flower and Lydekker.)

Family DIDELPIITID.E.
OPOSSUMS.
Incisors . Hind feet with the four outer toes subequal, distinet,
and a well-developed opposable hallux.
Genus DIDELPHIS Linngeus (1788).
Didelphis TANN.EUS, Syst. Nat., 10th ed., 1, 1758, p. 54

Type—Didel phis marsupialis Linnaus.
Arhoreal; feet not webbed.

Dentition.—1.,% 3 ¢, 171 p, 7 \

44y S 1D gy =50.

KEY TO THE SPRCIES OF DIDELPHIS FOUND ON T BOUNDARY LINE.S

Tail black for basal third; generally four-fifths the length of head and body or
more (tail ratio about H90-95) ______ Didelphix megamericana terensis (p. 150).,
Tail black only at extreme base; generally less than two-thirds the length of
head and body (tail ratio about 7o) ___________ Didelphis virginiana (p. 153).

DIDELPHIS MESAMERICANA TEXENSIS (J. A. Allen).
TEXAS OPOSSUM.

Didelphix mesamericana terensis J.o Ao Avvex, Bulll Amer. Mus, Nat. Hist,,
XIV, Art. X1, June 15, 1901, p. 172, '
Type-locality—Brownsville, Cameron County, Texas.
Type-specimen.—Cat. No. §3143, U.SN.M.
Geographical distribution.—The coast region of Texas, from Nue-
ces Bay southward, and the Lower Rio Grande Vallev, as far up

6 See Preliminary Study of the North American Opossums of the Genus
Didelphis, by Dr. J. A. Allen, Bull. Am. Mus. Nat, Hist., X1V, Art. X1, pp. 149
188, June 15, 1901,
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the valley, at least, as Del Rio, Val Verde County. Sporadically
northward to San Antonio, at which point ). m. texensis occurs with
D. virginiana, the latter greatly predominating. It doubtless ranges
somewhat to the southward of the Rio Grande, but there are no
specimens available for examination from between Brownsville and
Tampico.

"~ Dichromatic, the black phase, in the material examined, prevailing
in the ratio of five to one of the grap phase, as shown by the follow-
ing record of specimens examined :

Texas: San Antonio, 2, black phase; Rockport, 3—2 in black
phase, 1 in gray phase; Corpus Christi, 4 black phase; Nucces
Bay, 2, black phase; Alice, 1, black phase; Sycamore Creek, 1,
black phase: Del Rio, 2—1 in black phase, 1 in gray phase; Eagle
Pass, 1, black phase; Fort Clark. Kinney County, 8—4 black and 4
gray; Brownsville, 6—3 in black phase and 3 in gray phase. Also
additional skulls.

Mexico: Matamoros, 1.

Total, 31, and 7 additional skulls. (J. A. Allen.)

Description—Pouch complete. Size large (see tabulated measure-
ments, p. 152) ; tail long, scaly, prehensile, with basal half black. and
apical portion flesh color; ears entirely black; coat consisting of
crinkled, wooly underfur mingled with long bristle-like hairs; color
dichromatic.

G'ray phase.—An outer long coat of white bristly overhair, 60 to
80 mm. long over the middle of the back and on the rump; beneath
this is a coat of soft long underfur, white for about two-thirds of its
length, the apical portion black, the long white overhair and the
black outer zone of the underfur giving a dark grizzled general effect.
Cheeks pure white, with generally a whitish spot over each eyve, and
a whitish area surrounding the base of the ears; whole top of the
head and nose duskyv brown, varying in intensity in different indi-
viduals, with a blackish stripe running from the car through the
eye to the nose. IFore and hind limbs black, including the feet except
the nails, which are yellowish white; upper part of the limbs more
or less grizzled with long white overhair. Beneath, the pelage con-
¢ists mainly of the soft underfur, which is much shorter and thinner
than on the upper surface, with the tips of the fur more or less tinged
with dusky and with a few long bristly overhairs.

Blacl phase—TLong, bristly overhair black instead of white, be-
neath which is the usual soft, long underfur, white for its basal two-
thirds and tipped with black. In other respects as in the gray phase.

During the breeding season the pouch of the female is lined with
fine, crinkled, woolly hairs of a rusty chestnut-brown color. During
the nonbreeding period the pouch hairs are often gray or even

whitish. (/. A. Allen.)
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C'ranial and dental characters.—The nasals, with individual ex-
ceptions, terminate posteriorly in a pointed angle, the portion ante-
rior to the point of greatest expansion being as long as or a little
longer than the anterior half of the basal rhomboid. (See tabulated
cranial measurements, p. 155.)

Remarks—Doctor Allen observes: Didelphis measmericana texen-
sts differs markedly from /7). virginiana in the color and markings
of the head and in its much longer tail, but presents no notable
cranial differences. Tt differs from 7). marsupialis in the form of the
nasals, in its somewhat longer tail, and in the great predominance of
the black phase, the prevailing phase in ). marsupialis being gray.

Habits—This opossum was found only in the region about Fort
Clark, Texas, where it was extremely abundant, the gray and black
phases being about equally represented. They were especially numer-
ous on Las Moras Creek, where much of my trapping was done, and
where it proved an annoyance by invariably getting into traps set for
raccoons, armadillos, and other more valuable species. A female
taken April 12, 1898, contained young in its marsupium. The range
of this species extends west to the Devils River, or, possibly, to the
Pecos, bevond which no opossums were heard of. Its Texas range
appears to be coincident to that of the Texas persimmon.

When hunting at night along the streams of Texas we sometimes
came upon an opossum clinging to the branch of a buttonbush near
ihe water and added it to our night’s catch. Once we had a “ *possum
dinner ” at the officers’ club at Fort Clark, and all were agreed that
’possum well cooked tasted good to hungry men.

Mceasurements of 9 specimens of Didelphis mesamericana terengis,
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DIDELPHIS VIRGINIANA Kerr.
VIRGINIA OPOSBSUM.

Type-locality—Virginia.

Distribution.—Eastern United States, south to the coast region of
Georgia and Gulf States. (J. A. Allen.)

Texas: Vernon, 1 skull; Gainesville, 1 skull; Brazos, Palo Pinto
County, 2; Kerrville, Kerr County, 1 skull; Mason, 4; San Antonio,
6; Washington County, 1; Matagorda, 1; Deming Station, Mata-
gorda County, 3, and 1 skull; Virginia Point, Matagorda County, 2;
Velasco, Brazoria County, 2. (/. A. Allen.)

Description—Size large; nails, tips of toes, and soles of feet flesh
color; tail short, clothed for about 2 inches at base with long hair
like that of the body, the naked portion brownish flesh color, except
at the base, where it is blackish. Ears blacl;, broadly tipped with
flesh color, or narrowly edged with this color. The pouch of the
female is complete, and usually thickly coated with crinkled wooly
hair, usually rufous brown. Pelage of two kinds of hair, an outer
long coat of rather coarse white overhair, sufficiently abundant to
give tone to the general coloration; beneath this a coat of long,
thick, soft wooly underfur about 40 to 50 mm. long on the back,
white (sometimes nearly pure snowy white in clean winter specimens,
but usually with a slight yellowish cast) for four-fifths of its length,
the apical fifth of the long fibers of the underfur being blackish.
The long white overhair varies in abundance in different specimens
and on different parts of the body, being nearly obsolete on the ven-
tral surface, longer on the back than on the sides, and longest on the
lower back and at the base of the tail, where it attains a length of
60 to 80 mm. General color above mixed black and white, the
blackish tips of the underfur showing through the long overhair;
the white basal portion of the underfur also shows through the
blackish surface of the underfur; ventral surface white, with a
slight wash of dusky formed by the blackish tips of the hairs.
There is generally a large pectoral area in adult males suffused with
sulphur yellow, varying from a faint shade of this tint to quite strong
greenish yellow, and varying also in respect to the size of the area.
This pectoral spot is generally absent in young males, and apparently
always absent in the females. The fur over this area is often satu-
rated with an oily, highly odorous secretion from the underlying
sebaceous glands, which are probably especially active during the
breeding season. There is often a median ventral line of clear white
in both males and females, extending from the breast posteriorly,
varying in outline and extent in different specimens. Whole head,
including the throat and sides of the neck, soiled white or yellowish
white, excepting the chin, which is usually darker and like the rest
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of the ventral surface. The sides of the neck are sometimes strongly
tinged with buff. There is also a slight extension forward on the
top of the head of the general dusky color of the dorsal surface, which
usually forms a V-shaped area, extending to a point midway between
the ears and eyes. It is indistinct in outline and varies greatly in
intensity and extent in different individuals, being often absent, the
head then being practically pure white. Eyes with a very narrow
blackish eye ring, widening anteriorly into a small, usually indistinct,
preocular spot, sometimes nearly as large as the eye, but often obso-
lete. Fore and hind limbs black. (J. 4. Allen.)

Cranial and dental characters—Posterior border of nasals forming
a V-shaped point. (See table of cranial measurements, p. 155.)

Remarks—We obtained no evidence of the presence of this north-
ern species nearer the International Line than the region surround-
ing San Antonio, Texas, where it is said to outnumber Didelphis
mesamericana tecensis.
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Superorder MONODELPHIA.

Young not born until of considerable size and nearly perfect de-
velopment, deriving their nourishment before birth from the mother
through the intervention of a placenta; a well-developed corpus
callosum. (D. 8. Jordan.)

Order EDENTATA.

The name assigned to this group by Cuvier is often objected to as
inappropriate—for although some of the members are edentulous,
others have very numerous teeth. If the teeth are not alwuys absent,
- they invariably exhibit certain imperfections, which are indeed
almost the only common characters binding together the various
extinct and existing members of the order. These are that they are
homodont and, with the remarkable exceptions of Tatusia and Oryc-
teropus, monophyodont; they are never rooted, but have persistent
pulps; except in some fossil forms, they are always deficient in the
enamel. (Flower and Lydekker, abridged.)

Family DASYPODID ZE.

ARMADILLOS.

The greater part of the skin strongly ossified. Teeth numerous,
simple, of persistent growth, and usually monophyodont, but in one
genus (ZTatusia[=Tatu]) a succession of teeth has been observed.
Zyogmatic arch of skull complete. Fore feet with strongly devel-
oped, curved claws, adapted for digging and scratching—three, four,
or five in number. Hind feet plantigrade, with five toes, all pro-

vided with nails.
Subthmily TATUIN 4&.

This group contains but one genus (7atu). Teeth & or 3, very
small, subeylindrical. The first and second subcompressed, the last
considerably smaller than the others. With the exception of the
last, all preceded by two-rooted milk teeth, which are not changed
until the animal has nearly attained its full size. Body generally
elongated and narrow. Head narrow, with a long, narrow, sub-
cylindrical, obliquely truncated snout. Ears rather large, ovate, and
erect, placed close together on the occiput. Carapace with seven to
nine distinct movable bands. Tail moderate or long, gradually
tapering; its dermal scutes forming very distinct rings for the
greater part of its length. TFore feet with four visible toes and a
concealed clawless rudiment of the fifth. Claws all long, slightly
curved and very slender, the third and fourth subequal and alike,
the first and fourth much shorter. Tlind feet with five toes, all
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armed with strong, slightly curved, conical, obtusely pointed nails.
The third, longest, then the second and fourth; the first and fifth
much sllo.rter than the others.

Genus TATU Blumenbach (1799).
Tatn BLuMENBACH. [Handb. der Naturgesch., 1799, p. 73.

Type—Dasypus novemcinctus Linngus.

Characters, those of the subfamily Tatuine given above.

This genus differs from all the other armadillos in having a pair
of inguinal mammee, in addition to the usual pectoral pair, and in
producing a large number (4 to 10) of young at a birth, all the others
having usually but one or two. (Flower and Lydekker.)

TATU NOVEMCINCTUM (Linnzzus).
TEXAS ARMADILLO.

[Dasypus] novemcinctus LINNEUS, Syst. Nat.. 10th ed., I, 1758, p. 51.

[T'atu] novemcinetus, BLUMENBACH, IIandb. der Naturgesch, 1799, p. 73.

Tatusia novemcinctus, TRUE. Proce. U. 8§, Nat. Mus., VII (1884), 1885, p. 588,

Tatu novemcinctus, T. S. PALMER, Proc. Biol. Soc.,, Wash,, XI, p. 174, June
9, 1897.

Tatu novemcinctum, MiLLER and REHN, Proc. Itost. Soc. Nat. Hist.,, XXX,
No. 1, Dec. 27, 1901, p. 11.

Cabassous novem-cinctus, ELLiOT, Field Col. Mus., Zool. Ser., I1, 1901, p. 4,
pl. 1 (Synop. Mam. N. Am.).

Tatu novemcinctum, Errior, Field Col. Mus.,, Zool. Ser., 1V, 1904, p. 33,
figs. 9, 13 (Mam. Mid. Am.).

Type-locality—Brazil, South America.

Distribution.—Rio Grande of Texas, west to Devils River, south
across Mexico. This species is found on the Mexican border in the
Tamaulipan Tropical Tract.

Deseription.—Dentition: M. }=8 or 777 = 32 or 28. Shield composed
of eight movable scutes in the middle and nine on the sides. Tail
as long as body without head; covered by twelve rings, and not
enveloped in a cone. Length, 240 mm.; tail vertebra, 90: hind foot,
20; ear, 20; carapace, 320 by 400. Cephalic shield pale brownj;
-arapace black, with the scutes on the sides yellowish white: tail
brownish black, with the anterior half of scutes yellowish white; ears
brown; toes vellowish, claws white; skin of head flesh color with
a few yvellowish hairs.

Habitat and habits—Armadillos were quite common in the region
about Fort Clark, Kinney County, Texas. They burrow in oak mats
that grow along water courses. The Seminoles, who esteem them
highly as food, hunt them at night with dogs trained for the pur-
pose. Many carapaces were seen nailed to huts of the Seminole
Indians.
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Order UNGULATA.

HOOFED ANIMALS.
o

Teeth heterodont and diphyodont. Crowns of molars broad with
tuberculated or ridged surfaces. No clavicles. Toes with blunt,
broad nails, or in the majority of cases with hoofs, more or less in-
closing the ungual phalanges. The testes descend into a scrotum.
There is never an os penis. The uterus is bicornuate. The mamma:
are usually few and inguinal, or may be numerous and abdominal (as
in Swuina), but are never solely pectoral. The cerebral hemispheres
in existing ungulates are well convoluted. (Flower and Lydekker,
abridged.s)

Suborder ARTIODACTYLA.

ARTIODACTYLES.

Premolar and molar teeth usually not alike, the former being
single and the latter two-lobed. Last lower molar of both first and
second dentition ahmost invariably three-lobed; and the first tooth
of the upper cheek series always without a milk-predecessor. Nasal
bones not expanded posteriorly. Dorsal and lumbar vertebrae to-
gether always nineteen, though the former may vary from twelve to
fifteen. Third and fourth digits of both feet’ almost equally de-
veloped.  Stomach almost always more or less complex.  Colon con-
voluted.  Ciweum small, Mammee few and inguinal, or numerous
and abdominal.  (Flower and Lydeller, abridged.)

Section BUINA.

PIG-LIKE ARTIODACTYLES.

The existing members of this gronp are characterized by their bun-
odont molars and the absence of a complete fusion of the third and
fourth metapodials to form a “ common bone.” The full Eutherian
dentition is very frequently present.

The existing swine-like animals may be divided naturally into
three families: 1. Zippopotamida; T1. Swidw, or true pigs; IIL
Dicotylida, or pecearies.  (Flower and Lydelker.)

a'The skeleton of a fossil elephant existed in the Papago well, Pozo Verde,
Sonora, Mexico, T obtained fragments of bone and one molar tooth. which
were sent to the U, N, National Museum in 1803, and identitied by J. M. Gidley
as Elephas eolombi Falceon.
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Family TAYASSUID.E..
~ PECCARIES.

Snout as in Suida. Dentition: i §, ¢{,p 3, m §; total 38. Incisors
rooted ; upper canines directed downward, with sharp cutting hinder
edges. Toes, four on the fore feet and three on the hind feet (the
fifth wanting). Stomach complex. A ceecum. Confined to the New
World.t (Flower and Lydekker.)

Genus TAYASSU Fischer (1814).¢

Tayassu Fiscuer, Zoognosia, III, 1814, p. 284. Type.—Tayassu pccari
Fischer=~Nus albirostris 1lliger.
Dicotyles G. CUvVIER, Régne Animal, I, 1817, p. 237=Tayassu Fisher.
Notophorus G. F18CcHER, Ménr. Soc. Imp. des Nat. de Moscou, V, 1817, p. 418.
Replacing Tayassu.

The genus Tayassu, containing the American pigs, differs from
Sus and the other Old World genera in having but four upper
incisors, and only three premolars on each side above and below, the
dent.al formula being ¢ %, ¢ =}, pm (73, m 3=38 (ftlg. 5); their
‘median metacarpal and metatarsal bones are ankylosed into cannon-

a For a plea for the retention of the names Dicotyles and Dicotyrlide, see Gill,
I’roc. Biol. Soc., Washington, XV, p. 38, March 5. 1902; see also Thomas, idem,
pp. 1563, 197 also Allen, Bull. Am. Mus. Nat. Iist., XVI, 1902, pp. 162, 167.

bAlthough not indigenous to the region the family Suidwe is represented by
feral swine:

SUS SCROFA DOMESTICUS.

FERAL DOMESTIC HOG.

Wild domestic pigs are numerous in many parts of Texas and Mexico,
along the Rio Grande, and are particularly abundant and ferocious about the
mouth of the Colorado River, in Sonora. If attacked they become dangerous
foes. While camped opposite the mouth of Hardy River. at tide water close to
the mouth of the Colorado, several large pigs were killed, and their excellent
flesh added to our bill of fare. These pigs. descended from Berkshire stock,
were black and of extraordinary size. The skull of an adult male, from near the

“mouth of the Colorado River (No. 60356 U.S.N.M.), measures: Greatest length,
335 mm.; basal length, 342: basilar length (to tip of premaxillary). 202,
palatal length to tip of premaxillary. 214; width of palate at first premolar, 51;
zygomatic breadth, 169; least interorbital breadth, 81; length of nasals, 168;
greatest breadth of both nasals together. 35; occipital depth (to lower rim of
foramen magnum), 124,

¢ Elliot, in his Land and Sea Mammals of Middle America and the West In-
dies (Field Columbian Museum, publication 95, zoological series, TV, Pt. I, 1004,
pp. 61-68, fig. xx11 and plates XXV-XXVIIT). uses the generic name T'agassu Frisch
(Das Natur-Syst. vierfiiss. Thiere, in Tabellen. 3 Tab. Gen., 1775. Type, Sus
tajacu Linn:eus), and uses the family name T'agassuide.  See, however, ‘Thomas
and Miller in Ann. and Mag. Nat. Hist., 7th ser., XVI, pp. 461464, October,
1905,
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bones; and an odorous gland occupies the top of the rump. Verte-
bre: C7,D14,L.5,S4,CT.

Professor Cope ¢ refers the known species of 7'ayassi * to three
subdivisions, which may be at some future time regarded as genera.”
He places the Brazilian Swus tajuce Linneus in Notophorus Gray,
and the Texan Dicotyles ungulatus Cope in Dicotyles Cuvier. On
the following page he describes what he considers to be intermediate
between Tayassu tajacu and T'. angulatum, from Costa Rica, and in
conclusion observes: “ It appears, then, that the latter [Zayassu
angulatum] must be regarded as a subspecies [of Tayassu tajacu]
rather than a species.” His subdivisions would, in such a case, have
only the value of subspecies instead of genera. On page 134, in his
amendment to the definitions he had previously given of the sub-
family Dicotylinw, of the family Hippopotamide, and of the two
included genera. Dicotyles and Platygonus, he says: “ That of the
subfamily ¢ Digits three ’ should be supplemented by the words ¢ on
the anterior foot, and four on the posterior.’” Inadvertently the
extra digit was placed on the wrong foot, the digital formula being
4-3 instead of 3-4.

Bubgenus TAYASSU Fischer (1814).

Tayassu, MERRIAM, Proc. Biol. Soc. Wash.. XIV, p. 122, July 19, 1901. Re-
stricted to the tajacu-angulatus group.”

Notophorus GRAY, Proc. Zool. Soc., 1868, p. 43. Type and only species, Sus
tajacn Linmeus. DPreoccupied by Notophorus Fischer, 1817=7'ayassu
Fischer, 1814,

Tagassu, T. 8. PALMER, North American Fauna, No. 23, 1904, p. 955.

Characters—Smaller than Olidosus} with the skull less massive.
Sides of rostrum excavated over premolars, and divided into upper
and lower parts by continuation of the zygomatic ridge (fig. 4a);
palate narrowed between canines and molars, with a sharp ridge run-
ning from first premolar to inner side of canine. Teeth smaller and
relatively narrow anteriorly; second lower molar very much smaller,
with anterior cusp high and slender, the postericr cusp nearly obso-
lete. (Fig. 5a.)

TAYASSU ANGULATUM (Cope).

TEXAS PECCARY.

Dicotyles angulatus Corve, American Naturalist, XXIII, No. 266, Feb-
ruary, 1889, pp. 146, 147 (original description) ; March, 1889, pp.
134, 135. '

Dicotyles tajacu, ELvior, INield Col. Mus. Zool. Ser., 11, 1901, p. 33, pl.
X1 (Synop. Mam. N. Am.).

e American Naturalist, XXITI, 1889, p. 134,

b Subgenus Olidosus Merriam, Proc. Biol. Soc.. Wash., XIV, July 19, 1902
For “the albirostris group” (=Dicotyles Gray. Proc. Zool. Soc.. 1868, p. 45.
Type. D. labiatus Cuvier, Preoccupied by Dicotyles Cuvier, 1817=Tayassu
Fischer, 1814).
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Tayassu angulatwm, MILLER and Reun, Proe. Bost. Soce. N. H.,, XXX.
No. 1. Dec. 27, 1901, p. 12 (Syxt. Results Study N. Am. Mam. to
close of 1900),

Tagassu angulatum. FirLior, Field Col. Mus., Zool. Ser,, 1V, Pt. 1, 1904,
p. 63, plso XXvo XXV (OManme Mid. Am.).,

Type-specimens.—QOne from the Guadalupe River, two from the
Llano River, and two from a tributary of the Red River, Texas.

(reographical range—Tropical and Sonoran zones 0f the Texan
and Tamaulipan regions.

Description—Form, pig-like.  Tail,abortive. Toes, 4-3. .\ large
scent gland occupies the upper part of the rump.  Color above black,
mixed with soiled grayvish white annulations to the bristles. An
erectile mane of long black bristles extends from the ‘oceiput to the
<cent gland on the rump: and an incomplete whitish * collar ™ crosses
-the hind part of the neck, extending obliquely npward and backward
from in front of the shoulder to the black mane
on the back. The ears are blackish externally
and grayish internally where the long hairs are
arranged in five separate lines, which are narrow
at base, broadening towards the tip, which they
fail to reach. The muzzle, cheeks, and under
side of head arve lighter in color than the back,
having a large admixture of brownish gray an-
nuli to the bristles.  The under surface is reddish

. . . . Fi1G. 3. —TAYASSU ANGU-
black mesially, this color fading to brownish gray — [arewm. a, Rient rore-
on the axilke and hollows of thighs. The limbs poom b, RIGHT HIND-
are blackish at the hoofs (fig. 3). becoming paler '
above as the light rings of the bristles increase in width.

The young when newly born arve plain yellowish gray on limbs and
under parts; above, brownish yellow mixed with black, with a black
vertebral stripe extending from the occiput to the gland on the rump;
tip of ear dusky. Sometimes the shade of coloring is decidedly red-
dish in young peccariex. In growing older the black vertebral stripe
grows less conspicuous, as black gradually hecomes the predominant
color of the upper surface; but the collar and pale annuli do not lose
their reddish <hade until the animal has nearly grown to mature size.

Crawial and dental characters—From Tayassu tojacn (Linnweus)
it differs in having the molar crests continued forward to base of
anine alveolus instead of terminatng above the infraorbital foramen;
nasal bones pinched or angulate on the middle line insteae of rounded
in cross section; first (fourth of the old works) superior premolar
quadritubercular. with intermediate tubercles, and quadrate in out-
line, molariform instead of tritubercular or rounded in outline, pre-
molariform: molars wrinkled in angidatum, not so in tajacn.

J0639—No, H6—07 M——11
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Habits and habitat.—Though greatly reduced in number, peccaries
are still common in southwestern Texas. They prefer rocky walls of
canyons and the vicinity of streams or hilltops where caverns and
hollows afford protection, to which they retire during midday. On
Las Moras Creck, in Kinney County, Texas, they often join herds of
domestic swine, feeding on roots, acorns, and pecan nuts in company
with the half-wild pigs known as * razor-backs.”

TAYASSU ANGULATUM SONORIENSE (Mearns).
. YAQUI PECCARY.

Bicotyles angulatus sonoriensis MEARNs, Proc. U. 8. Nat. Mus,, XX, Dec.
24, 1897, pp. 469, 470 (pp. 3, 4 of the advance sheet issued Feb. 11,
1897 ; original description).

Tayassu angulatum sonoriense, MiLLER and REHN, Proc. Bost. Soc. Nat.
Hist.. XXX, No. 1, Dec. 27, 1901, p. 12 (Syst. Results Study N. Am.
Mammals to close of 1900).

[ Tugassu angulatum] sonoricnse, Euuior, Field Col. Mus., Zool. Ser., IV,
Pt. 1, 1904, p. 64 (Mam. Mid. Am.). '

Type-locality. San Bernardino River, Sonora, near Monument
No. 7. (Type, skin and skull, No. 34851, U. S. National Museum.)

Geographical range—Inhabits the Yaqui River basin of north-
western Mexico and adjacent interior region of the United States
west of Texas, ranging from sea level on the Gulf of California to
the boreal summits of the mountains,

Description—The type, an old male, has the coloration paler than
that of the Texas peceary, Tayassu angulatum (Cope). Above there
is a mane of long, black-tipped bristles, the longest measuring 135
mm. in length, extending from the crown to the naked gland on
the rump, and producing by contrast a sharply black dorsal band.
The rest of the upper surface is a pepper-and-salt mixture of com-
mingled grayish white, vellowish white, and brownish black colors,
the bristles being whitish, ringed and pointed with brownish black.
On the flanks there is most whitish, while the shoulders are blackest
where the so-called * collar,” a narrow band of buffy white, extends
across the side, behind the neck and in front of the shoulder, and is
bordered by blackish on cither side.  The muzzle. checks, and space
in front of the eve are brownish gray. annulated with darker. There
i a brownish white orbital area, and a spot of brown (glandular)
staining below the front of the eve. The under jaw is vellowish,
with a triangular blackish patch near the end of the chin.  Ears with
outer (convex) surface and tip heavily coated with black bristles;
concavity with five bands of long. buffy. white hairs. (Fig. 7.)
Legs mixed brownish white and brownish black, becoming solid
black about the hoofs, and with a light band encireling the foreleg
above the accessory hoofs.  Under surface of body with a blackish
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The peccary of the lower Rio Grande and of eastern Mexico is a
smaller animal, having relatively small ears and feet (fig. 8) and a
blacker coloration. The coat is more dense and the bristles less
coarse, rigid, and crinkled than in the form here described. The
Texas peccary is blackish, whereas the peccary of Arizona and
Sonora is grayish, with a black dorsal stripe.

F1G. 6.—TAYASSU ANGU-  FiG., 7.—TAYASSU ANCU- Fi6. 8. —TAYASSU ANGULATUM SONORI-
LATUM BONORIENSE. * LATUM SONORIENSE, ENSE.  (Cat. No. 20657, U S.N.M.)
SKULL, FRONT VIEW. INNER SURFACEOF EAR. o, RIGHT HINDFOOT. b, RIGHT FORE-
(Cat. No. 30815, (Cat. No 20606, FOOT,

U.S.N.M) U.S.N. M)

A young specimen was seen alive, having been caught by a Mexican
ranchman on Cajon Bonito Creek, Sonora, August 25, 1892, at which
time it was about as large as the eastern cottontail. Color. above
reddish brown, with a black vertebral area. beginning anteriorly as a
black spot on the nape, extending thence in a line backward and
again broadening on the lumbar region, where it bifurcates before
terminating. Upper surface thickly sprinkled with black hairs ex-
cept in the area occupied by the * collar.™ Under parts and limbs

strongly marked as in yucatanensis, but yellowixh fulvous instead of white.
Skull of male similar to that of male angulatus; skull of female decidedly
Iarger, with longer tooth row. In skulls young enough to show the sutures the
nasal bones are strongly convex posteriorly, long and slender, and only slightly
broader between maxillie than between premaxillie (differing markedly from
their condition in angulatus. in which they are very much broader hetween the
maxillee) ; and the ascending or nasal arm of premaxilla is decidedly longer
than in angulatus.

Remarks.—Compared with sonoriensis of Arizona, the sides are less gray,
the dorsal band less sharply defined, the shoulder stripes yellower and much
more strongly marked. The sexual disparity in size ix greater than in sono-
riensis, the female being considerably larger than the male,

Measurements.—Type (@ ad.): Total length 960, tail 60, hind foot 215.
Skull: Basal length 203, occipitonasal length 224, zygomatic breadth 108, great-
est breadth across squamosals posteriorly 99, palatal length 151: length of
upper molariform series G7. (C. Hart Merviam, Proe. Biol. Soc. Washington,
X1V, 1901, p. 122,
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reddish or yellowish brown (prairie-dog color) without any inter-
mingling of black, but becoming black in a small area next to the
hoofs.

Young about the same size were afterwards seen at Pozo de Luis,
in northwestern Sonora. in January, 1893, which were of a pale buff
or clay color, with a less distinet vertebral black stripe.

Cranial and dental characters—The lateral dentition seems to be
simpler and lighter than in Tayassu angulatum (typical). The pre-
molars are usually quadritubercular with one of the inner tubercles
often obsolete. The posterior molar is smaller and less roughened
by needle-like subsidiary tubercles. The skull itself is slightly
broader than that of 7. angulatum. (See figs. 4, 5, and 6.)

Measurements of three specimens of Tapassu angulatuwm onoriense,
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Life Listory—Skins of pecearies killed in the Apache Mountains
near Monument No. 40, Mexican Boundary Line, were the first unmis-
takable evidence seen of the existence of these animals as we pro-
ceeded westward from the Rio Grande.  Specimens were subsequently
taken in the San Luis, Guadalupe, and Santa Cruz mountains,
and in the valley of the San Bernardino River. On the San Luis
Mountains they were found from the lower edge of timber up to the
highest summits, as well as on those parts of the surronnding plains
and playas where the nolinas, mesquites, and mimosas grew abun-
dantly.

We found evidences of the former presence of pecearies in the
ITuachuea Mountaing, Arizona, where soldiers under the command of
Capt. Louis .\, Craig killed some of them a few vears hefore.  Speci-
mens were seen in 1892 in the collection of Col. R. F. Hafford, at
Tombstone, Arizona.

Maj. E. K. Otey, of Prescott, Arizona, found pecearies in the Mule
Monntains of southern Arizona: and General (rook found them in
Tonto Basin, where the writer saw their tracks as far north as Pine
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and Fossil crecks in Central Arizona. On the Mexican Boundary
Line the species was found by us as far west as the Sonoyta Valley,
near the Mexican town of Santo Domingo, between which point and
the Pacific Ocean no trace of it was seen, although it reaches the Gulf
of California farther south in the strip of country named Seriland
by Dr. W J McGee.

The late Maj. Charles E. Bendire shot peccaries during the period
from 1857 to 1859 near the spot where Lieutenant Cushing, of the
Third Cavalry, was killed by Indians in the Whetstone Mountains
of Arizona, and also in the Chiricahua Mountains, and near the
old mission of San Xavier, in the Santa Cruz Valley. At the latter
place the major witnessed an amusing incident—the treeing of a negro
servant by a band of infuriated peccaries. Although stories of simi-
lar occurrences are commonly repeated by the white settlers of the
- Southwest, this is the only instance of an attack made on man by
peccaries that has come to me on unimpeachable authority. I have
met with bands of peccaries on a few occasions, when some of them
were shot. They were always wild and shy, exerting themselves to
the utmost to escape, and paying no attention to the unfortunate ones
that were killed or wounded. In one instance, when hunting in the
Cobota Mountains, Sonora, in company with Lieut. William H. Bean,
of the Second Cavalry, I wounded a female peccary standing in the
midst of a drove of them, with her young beside her. Although she
squealed loudly, the remainder of the band rushed off and left her.
A moment later we came upon her among the bushes and cacti, but
she arose and escaped from us without attempting to defend her
young, which were no larger than cotton-tail rabbits.

Although signs of peccaries were abundant in an extensive area of
oak scrub (Quercus emoryi) around Monument No. 64, at timber
line of the east base of the San Luis Mountains, the creatures were so
clever at hiding that none could be seen, although we frequently
came so near them that their peculiar odor was very evident. On
Silver Creek, in southeastern Arizona, these animals are periodically
abundant, and many have been killed by hunting parties from the
old post (now abandoned) of Fort Bowie. T have known expert
cowboys to ride them down, lasso and tie them, and so bring them
alive to camp. It is only by accident that they are discovered in
their retreats during the middle of the day: but at morning and
evening herds of them may be seen feeding in the open. They are
really pretty beasts, and make nice, gentle pets when taken young.
They are swift runners, though easily overtaken by a horse. The
- sexes are practicallv of the same size, an adult male and female,
taken from the same herd on the San Bernardino River, weighing,
respectively, 46 and 4+ pounds avoirdupois.
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Peccaries abound in the Pajarito Mountains and at La Osa, Pima
County, Arizona. At the La Osa ranch Mrs. W. S, .Sturges had
several as pets that had been presented when very young by Papago
Indians whom she had befriended. They become gentle and affec-
tionate, if not maltreated, but exceedingly vicious if teased and hurt.
One that I bought from a Mexican lad was fondled and kissed by
its owner, who parted from it with tears. It followed us about in the
camps, where, from its habit of rubbing against one, it received sev-
eral hard kicks from frightened teamsters at night, which wrought
such a change in its previously friendly disposition that no one could
safely approach it, on which account I was obliged to send it to the
National Zoological Park, where it became tractable.

On the whole, peccaries were not abundant on the boundary strip.
Whenever any were killed they were eaten as a novelty and usually
considered good meat. They are cleanly animals, but, on account
of their musk glands; require carefui dressing for the table.

They were abundant at Pozo de Luis, Sonora, where they usually
frequented rocky hills. Their tracks and wallows were seen every-
where about the base of the mountains.  When hunting with Lieut.
William H. Bean in December, 1893, we surprised a small herd of
peccaries that was wallowing among some prickly-pear cacti in a
ravine at the foot of the Sierra del Cobota, Sonora.  All but one ran
rapidly over a ridge and disappeared ; but that one stood still, behind
a bush, and was shot. I then ran to the summit of the ridge in the
expectation of obtaining a view of the retreating herd, and in doing
so almost ran over the wounded peccary, which T saw had its foreleg
shot through close to the body. With a grunt the wounded animal
dashed down a hillside through cacti and shubbery so thick that I
was unable to get another glimpse of it.  Following up the herd, Lieun-
tenant Bean and I obtained several more shots at the fleeing pecearies,
all of which escaped by hiding in caves and among piles of rocks com-
posing the talus at the base of a cliff. A little later I returned alone to
the spot where the peccary had been wounded, and my attention was
attracted to a erving suckling, which T at length deseried among the
farge joints of a prickly pear. looking very much distressed over its
sudden abandonment. It was a wee thing of a rveddish color, quite
different from its parents. Supposing I might be able to catch it
alive, T stooped and made the attempt, whereupon the tiny pig
squealed and vanished so swiftly that T could not attempt to shoot it.
Later Lieutenant Bean joined in a search, and we were rewarded by
finding the little beast, which was espied running along an open space
on a neighboring ridge.  Seeing where it tried to hide, T chased it up -
and fired at it several times with my rifle: but it darted so nimbly
through the dense growth that it was unhurt, although it collided
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with my comrade, who also vainly tried to either shoot or overtake it.
I visited the spot the next day, but saw no peccaries.  We next found
abundant signs of them on the Nariz Mountains to the westward.
When questioning Mexicans at Gila City, Arizona, as to whether
there were peccaries in that vieinity, one of the men told me he had
killed them on a hill near where the Boundary Line reaches the Colo-
rado River; but we saw none on the Colorado or west of Santo Do-
mingo, Sonora, where one had been seen in December, 1893. Seiior
Don Cypriano Ortego saw a peccary at one of his ranches, 3 miles
south of Santo Domingo, about January 5, 1894. Ile informed me of
their abundance in a high range northeast of Sonoyta.

Maj. John G. Bourke’s instructive book, entitled On the Border
with Crook. comtains several allusions to the peccary as an inhabit-
ant of Arizona and Sonora. General Crook found them in various
parts of southern Arizona, as well as at the type locality in Sonora,
for Bourke observes (p. 473):

The next morning [January, 1886] we struck out southeast [from San Ber-
nardino Springs, Monument No. 77] across a country full of little hills of drift
and conglomerate, passing the canyons of the Guadalupe and the Bonito, the
former dry, the latter flowing water. A drove of the wild hogs (peccaries or
musk hogs, called ** jabali ©* by the Mexicans) ran across the path; instantly the
seouts took after them at a full run, * Ka-e-ten-na ™ shooting one through the
head while his horse was going at full speed, and the others securing four or
five more; they were not eaten.

Again Bourke writes (p. 137) :

Our line of travel lay due east 110 miles to old Fort Bowile, thence north
through the mountains to Camp Apache, thence across an unmapped region
over and at the base of the great Mogollon Range to Camp Verde and Prescott,

——

on the west. In all, some 675 miles were traveled. Our commanding general
[George Crook] showed himself to be a man who took the deepest interest in
everything we had to tell, whether it was of peccaries chased off on one side of
the road, etc.

From General Crook I also ascertained that they were inhabitants
of the whole San Pedro Valley, Arizona and Sonora.

Family CERVID.E.s
DEER.

Frontal appendages, when present, in the form of antlers. First
molar, at least, in both jaws brachydont. Two orifices to the lach-
ryvmal duct, situated on or inside the rim of the orbit. An antorbital

aIn the year 1836 a drove of 75 Arabian camels (Camelus dromedaring) was
procured from Smyrna by the United States Government and distributed over
Texas, Arizona, and New Mexico.  During the civil war the whole of these
animals fell into the hands of the Confederates, and were used for carrying
the mails. some of them making journeys of upward of 120 miles in a day, At
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or lachrymal vacuity of such dimensions as to exclude the lachrymal
bone from articulation with the nasal. Upper canines usunally pres- .
ent in both sexes, and cometimes attaining a very great size in the
male. Lateral digits of both fore and hind feet almost always
present, and frequently the distal ends of the metapodials. Placenta
with few cotyledons. Gall bladder absent (except in Moschus).
(Flower, Encyc. Brit., Ninth ed., XV., p. 432.

Subfamily CERVIN . AC.

Horns deciduous, solid, developed from the frontal bone, more or
less branched, covered at fiist by a soft, hairy integument, known as
“velvet;” when the horns attain their full size, which they do’ in
a very short time, there arises at the base of each a ring of tubercles,
known as the “burr:” this compresses and finally obliterates the
blood vessels supplying the velvet, which dries up and is stripped
off, leaving the bone hard and insensible; the horns or “ antlers ™ are
shed annually, the separation of the “ beam ™ from its “ pedicel ™ tak-
ing place just below the burr; antlers are [normally] wanting in the
female (excepting in the reindeer). but they are present in the male
of nearly all species. Stomach in four divisions, of the ordinary

. b . 00, 'i—i
ruminant pattern. Dental formula, /. 4" « (llSlld"))] o gy

m. 35 (Jordan.)

Genus ODOCOILEUS Rafinesque (18832).
Odocoileus RAFINESQUE, Atlantic Journal, 1, p.109.  Autumn of 1832,

Type—Odocoieus spelens RAFINESQUE=C'ervus dama americanus
ErxreBex, or a closely related subfossil form.

Tor the use of this name in place of Cariacus (Lessox, Nouv. Tabl.
Reégne Animal, 1842, p. 173) and Dorcelaphus (Grocer, Hand.—u.
Tilf:h. der Naturgesch., 1841, pp. XXXIII, 140), sce MerriaM, Proc.
Biol. Soc. Wash., XII, p. 99, Apnl 30, 1898,

Regarded by Lydekker (The Deer of All Lands, 1898, p. 43), as
forming part of the genus MNazama.

( lmrmfus—IImns small, curving forward, the first snag short,
at some dlst.mce above the base, and like the others curving upward

the conclusion of the war the remmant of these useful beasts once more came
under the Government of the United States, and others were purchased in
1866, These were distributed through Arizona and Texas for breeding pur-
poses : but many died, and the experiment proved unsatisfactory. Consequently
those that survived were turned adrift to shift for themselves, During the
period occupied by the Boundary Survey some camels were known to exist,
most of them north of the Gila River, in southwest Arvizona,  We saw a skel-
eton of one on the Tule Desert, but no living camel. [For an account of the
introduction of camels and dromedaries into Texas, see Attwater, Bull. Am.
Mus. Nat. Hist, VI, 1804, p. 184,]
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tail rather long; hoofs rather elongate.  Skull with the vomer divid-
ing the posterior nares into two distinet chambers. Lachrymal
vacuity very large, and lachrymal fossa small.  Auditory bulle
slightly inflated. Dentition.—1 5 4; C {0 Pm 575 M3 3=32. Ver-
tebree: C7,D 13, L 6, S 4, Ca (about) 13. Tail long or short. Color
uniform in adult.

KEY TO THE MEXICAN BOUNDARY FORMS OF ODOCOILEUS.

a. Size large; lachrymal fossa deep, forming a pit; horns dichotomous; meta
tarsal gland elongate; tail composed of about 9 short vertebr:e, naked at
base below.

b. Tail short, compressed at base and expanded into a heavy terminal brush.
naked below for more than half its length; metatarsal gland greatly

elongated.
c. Upper side of tail with a median black stripe; color dark and very red in
summer_ . _________________ Odocoilens hemionus californicus (p. 211).

ce. Upper side of tail all white at middle ; color pale and less red in summer.
d. Size large: color pale; heam of horn long and stout, and horns very

divergent___________________ Odocoileus hemionus eremicus (p. 208).
dd. Smaller: color darker: horns less stout, more erect, and branched.
and with o shorter beam______ Odocaileus henionus canus (p. 191).

bh, Tail longer, flattened and tapering throughout, black ahove, white helow,
naked only at extreme base; metatarsal gland muech shorter.
Odocoilens erooki (p. 183).
aa. Size smaller; lachrymal fossa shallow, not forming a pit: horns not dicho-
tomous ; metatarsal gland extremely short: tail of about 11 elongated ver-
tebrie, hairy to base helow.,
e. Larger, adult male measuring 1,585 mm. in total length; color mod-
erately pale: cars shorter, measuring 160 mm. from crown, with
black edges and tips: dentition heavy_Odocoilcus teranus (p. 171).
ec. Smaller: total length averaging 1454 mm. in five adult males:
color extremely pale; ears longer, averaging 192 mm. from crown,
without black edges and tips: dentition weaker,
Odocoileus couesi (p. 175).

ODOCOILEUS TEXANUS (Mearns).«

TEXAS WHITE-TAILED DEER.

Doreclaphus teranus Mearss, Proe. Bioll Soc. Wash,, XI1, 1808, p. 23,
January 27, 1898 (original deseription).

Odocoilcus teranns, THOMPSON, Forest and Stream, LI, 189S, p. 286G, Octo-
ber 8, 1898,

Odocoilcus terensis, MitkeR and REnN, Proe. Bost. Soe. Nat, ITist., XXX,
No. 1, 1901, p. 17 (Syst. Results Study N. Am. Mam. to close of 1900,

[Odocoilcus americanus] terensis, Eroor, Field Col. Mus., Zool. Ser.. 11,
1901, p. 40 (Synop. Mam, N, Am.).

[Odocoilens amervicanus) terensis, Ervior, IField Col. Mus., Zool. Ser., 1V,
Pt 1. 1904, p. 700 pls. XXXIX, XXX (Mam. Mid, Am).

aAn illustration (fig. 9), showing a skull and audital region of Odocoileus
wmericanus, is introduced for purposes of comparison,
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T'ype-locality—Fort Clark, Kinney County, Texas. (Type, skull
and skin, No. 84794, U.S.N.M.)

Geographical range.—TInhabits the Rio Grande region of Texas,
extending south through Mexico as far as San Luis Potosi.

General characters—Size small; ears relatively small, with black
on edges and tip; horns small and strongly incurved; limbs rela-
tively short; molar and premolar teeth very large; general color
pale; coat fine and long.

C'olor—In the type, which is in complete winter coat, the upper
surface is superficially a pepper-and-salt mixture of black, yellowish
white, and gray. A distinctly blackish area begins anteriorly on the
crown, between the horns and ears, and extends posteriorly almost to
the root of the tail. The color gradually pales to light yellowish
ash on the sides. All of the hairs of the upper surface are white at
extreme base, plumbeous ash in the middle, black apically, and sub-
terminally ringed with yellowish white, these whitish annuli increas-
ing in width from the vertebral avea downward. Under surface

a b
Fi16. 9.—ODOCOILEUS AMERICANUS,  (CAT. N0, 912, U.S.N. M., VIRGINIA.) «, SKULL: b, AUDITAL REGION

pure white on the axillae, inner surface of thighs, and abdomen:
fuliginous on the chest.  Tail white below, black above, the black of
the upper surface much obscured by broad vellowish brown subter-
minal annuli to the hairs. Ilead, with naked nose-pad, and front of
under lip, plumbeous black. Tris yellowish hazel. Upper jaw white
anteriorly, next to the naked muffle, becoming light ash farther back.
with an intervening area of black. which latter forms a triangular
area, with its base applied to the posterior margin of the nostril and
its apex crossing the middle of the upper lip and extending over the
under jaw to form a small black spot behind the pure white chin.
Throat white, mixed with ash where the basal coloring of the hair is
exposed, between the white tips.  Upper side of head black, much
obscured on the forehead by dirty white and reddish subterminal
annuli. Orbits and base of ear externally whitish. Concavity of
car densely clothed with long white hair; convexity tipped and
bordered by black. except at base anteriorly, the black inclosing an
arca of pepper-and-salt gray; base of ear posteriorly clear ash gray.
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Sides of head ash gray. thickly annulated with whitish. Brows and
bristles about eyes all black; those about muzzle black and white,
Limbs reddish fawn, more or less mixed with gray and black ante-
riorly, whitish or pale fawn color posteriorly, and white around hoofs
and between toes. Hoofs plumbeous, horn color where worn off at
apex. The metatarsal gland, which measures 15 mm. in length, is
surrounded by a tuft of reversed hair, which is white in the middle,
bordered by dark brown.

- A voung male. an old female. and a young female (Nos. 4289,
4290, and 4291, Mcarns's collection) killed with the type December
25, 1897, and also in full winter pelage, agree essentially in coloration
with the adult male described above, except that the ears and crown
of head are blacker. and the light annulations on the upper side
of the tail nearly or quite wanting, leaving that. part clear black.

The summer coat, as usual, is reddish.

Horns—The horns of the type approach those of the Sonora deer.
Odocoilens conesi (Coues and Yarrow), in size and form. There
are two basal snags, one directed upward and backward (length
™ mm.) and one forward (length 37 mm.), with four additional
points to each horn. making twelve points in all. The length of
the beam, measured to end of anterior point, following the curves
of the horn, is 440 mm. The horns are symmetrical, their longest
points measuring 175 mm. in height. The beam is strongly curved
upward, forward, and inward, the tips of the anterior tines approach-
ing within 70 mm. of each other. The total expanse of the horns is
330 mm.; the circumference of beam, at base, 80 mm.

Measurements of type—Tength, measured from end of muzzle to
end of last caudal vertebra, 1,585 mm.; tail vertebra, 265 (to end of
hairs, 345) : car from crown, 160: ear from base of opening, 1403
girth of chest, 800; from tip of nose to angle of mouth, 90: to eve.
1523 to center of pupil. 170 to base of ear, 225: to base of horn, 220
to occiput, 2803 diameter of eyve, 26: fore limb, from coracoid process
of seapula to end of hoof, 700: from olecranon, 5753 length of manus,
3255 hind limb. from kneejoint to end of hoof, 625; length of pes,
430; height of animal at shoulder, 8303 height at hips, 900; from
great trochanter to coracoid, 710.

Cranial characters—The skull in 0. teranns is narrow. with elon-
gate nasals.  That of the type, an old male in which the permanent
premolars are considerably worn, presents the following measure-
ments: Basilar length (basion to front of premaxillary). 244 mm.:
zygomatic breadth (across middle of orbits), 114; oceipito-nasal
length. 208; least interorbital breadth, 71; greatest length of nasals,
81; greatest breadth of nasals, 31: least breadth of nasals, 18.5;
greatest diameter of orbit, 38; length of upper lateral tooth-row, 24.
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The skull of an old female (No. 4290, Mearnss collection) presents
these dimensions: Basilar length. 241 mm.; zygomatic breadth, 96;
greatest length of nasals, 81: greatest breadth of nasals, 26; greatest
diameter of orbit, 35. In the type specimen the nasal and premax-
illary bones are separated by a space of 10 mm., which is occupied
by a forward arm of the maxillary. In a young male (No. 4289,
author's collection), having three points and a basal snag to each
horn, the nasal and premaxillary bones barely meet. In an old
female (No. 4290, Mearns’s collection) and a yearling female (No.
4291, Mearns's collection) the premaxillaries articulate broadly with
the nasals. .

Rencarks—XNumerous skins of this deer from Texas, and Mexico
south to San Luis Potosi, have been examined and found to agree in
size and coloration avith those above described. The horns vary
within ordinary limits; but those of the type represent the usual
size and form, except that there is more often but one basal snag.
The bucks weigh in the neighborhood of 100 pounds and the does
about 75 pounds.

While the Texas deer differs sufficiently from the white-tailed deer
of southern Mexico and Central America, as well as from the forms
recognized in the United States, to warrant its separation, the avail-
able material 1s insuflicient to furnish a reliable indication as to its
intergradation with them. Therefore, for the present, it is proper to
regard it as a species.

Habitot and Labits.—This deer, which the Mexieans eall # Cuervo ”
(Cacalote), i1s abundant in the bottom lands and low mountain
ranges of southern Texas. In the Santa Rosa range, west of Eagle
Pass, it is especially abundant.  The Seminoles kill great numbers
of them annually, but still the species is found everywhere in abund-
ance throughout its range. Hunters assert. however, that it has
modified its habits during recent years.  Instead of wandering freely
about during the day it is said to hide in the most inaceessible places
during the day and to feed during the morning and evening hours
or at night. .\ large number were killed by hunting parties sent out
from Fort Clark, Texas, but a notable decrease in abundance was
noted.  In the valley of Devils River it still bands together in great
herds. I saw none of them west of Pecos River.

I have made no critical comparisons of the deer of Indian Terri-
tory, but find among my notes the following:

Daylight found us halfway across Indian Territory. Judging from the ap-
pearance of the railway platforms, cotton and deerskins must he the prineipal
exports.  * * *  Kevepal bales of deerskins were examined and were found
to closely resemble the deer of Virginia.
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ODOCOILEUS COUESI (Coues and Yarrow).

SONORA WHITE-TAILED DEER.

Cervux mexicanus, Baikp, Mam. N. Am., 1857, pp. 653-635, pl. xxiv, fig. 2
(feet).  (Excluding synonyms; not of GMELIN.)

Cariacus virginianus var,, Coves and Yarrow, Wheeler Surv., V. Zool., 1875,
p. T2

“Cariacus virginianus var., coucsi, Rorurock MSS.” Courks and YARROW,
Wheeler Surv.. V. Zool., 1875, p. 72, and, by implication in text, p. 7o.

Dorcelaphus conesi, ALLEN, Bull. Am. Mus. Nat, Ilist., VII. Art. VI, June 29,
1895, pp. 200, 201 (establishes the species and gives a dingnosis based
on xix specimens from the Santa Cruz Mountains, Sonora, Mexico,
killed in February).

Odocoileus coucsi, ToMpsoN (i. e.. SEToN), Forest and Stream, LI, Oct. 8,
1898, p. 286, MiLLER and REHN, Proc. Bost. Soe. N, H., XXX, No. 1,
Dec. 27, 1901, p. 15 (Syst. Results Study N. A Mam. to close of 1900),

LOdocoilens americanus) coucsi, Ervor, Field Col. Mus.,, Zool. Ser., 1L,
1001, p. 40 (Synop. Mam. N. Am.).

[Odontocwlus) americanus counesi, ELLior, "Field Col. Mus., Zool. Ser., 1V,
Pt. 1, 1904, p. 70, fig. xxur (Mam Mid. Anm.).

Ty pe-locality—Camp Crittenden, Pima County, Arizona.

Geographical range—Southwestern New Mexico, southern .\ri-
zona (chiefly south of the Gila River), and southward in Chihuahua
and Sonora, Mexico. Its vertical range extends from near sca level
to the boreal summits of the highest mountain ranges of the region.

Description—A male (No. 33318, US.N.M.), killed by Mr. Holz-
ner in the Patagonia Mountains, November 27, 1892, and a female
(No. 33423, U.S.N.M.) from the Pajaritos Mountains, near Nogales,
December 24, 1892, are in complete winter pelage. The color above
is brownish gray, much paler than in Odocoilens americanns.  The
hair is fine for a deer, and nearly straight: drab-gray at base, darker
on the terminal portion, which is finely ringed with white and
pointed with black, which gives the usual pepper-and-salt mixture
of color common to most species of Odocodens in winter pelage.
There is a dark. brownish. vertebral area extending backward from
the crown. most intense on the upper side of the neck: and low down
on the sides the color becomes pale drab-grav, stained below with
vellowish brown, which becomes most intense around the axille and
posterior border of the thighs, which are edged with wood brown.
The abdominal and inguinal regions. together with the hollows of
the thighs and axille, are white. Chest brownish drab-gray.

The tail in this deer (fig. 10) is broad, full. and foxy. being hairy
below almost or quite to the base, and entirely white on the under
surface. The white of the underside shows as a border to the colored
upper surface, which is dull e¢innamon, the outermost colored hairs
being pointed with black, giving definition to the pattern. Where
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the tails are worn, the dark brown color of the bases of the hairs is
exposed ; and near the tip this dark color is almost always seen.  The

a

feet present a grizzled mixture of fawn-
color, drab, and white, which is wholly
different from their coloring in summer.
The hoofs are usually black, sometimes
horn-color at their points; but one speci-
men  has the front hoofs horn-color
throughout. The metatarsal gland (fig.
11) is small.  The head lacks the blackish
horseshoe mark which the face of the
mule deer exhibits, its color being similar
to that of the back. There are white or
grayish-white areas occupying the chin,
throat, lips, end of muzzle, space around
orbits, and at base and inside of ears.
The eyelashes and edge of lids are black,
and there are black spots behind and at
each side of the naked muffle, and at each
» side of the lower jaw. The ears are grayv

F16.10.—Ta1L oF OpocorLirs covxst, O convex surface, white on the inside,

(Cut. No. 20574, U.S.N.M.) a, UxN-
DER SURFACE; b, UPPER SURFACE.

the white extending a short distance
around on the outer surface at base pos-

teriorly; they ave without black edges or tips. There is considerable

variation in the coloring of different individuals in
winter. Some have rusty yvellowish markings about
the forehead, horns, and below and in front of the
eyes. An old male (No. 58862, [L.S.N.M.). with
mature horns, killed in the Santa Catalina Moun-
tains, November 18, 1893, lacks reddish colors on
the head, which has just received the winter coating.
all of the hairs being acutely pointed, and most of
them having white tips, which produces a peculiar
effect of hoariness.  From the color of the hair be-
neath it is evident. however, that a little wear would
remove this and restore the usual coloring.  Thix is
seen to be the case in an old female (No. 59229,
U.S.N. M) killed at Pozo de Luis, Sonora. January 2.
1894,

A pregnant female (No. 20349, T.S.NDL), killed
June 3, 1802, in the San Luis Mountains, is in full
summer coat.  Above brownish fawn-color, slightly
dusky in the vertebral area. deepening to cinnamon

—

F16.11.—ODOCOILEUS
COUESI. METATAR-
SAL GLAND. (Cat.
N0.59229,U.S.N.M.)

on the chest, sides. and upper surface of tail. Feet, fawn-color
anteriorly and externally, paler within and posteriorly. Abdomen,
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inguinal region, underside of tail, chin, throat, and inner sur-
face of upper part of limbs, white. Top of head dusky brownish
in the median area. A younger female (No. 20571, U.S.N.M.),
from the San Luis Mountains, contained two small fetuses, and was
still in winter pelage when killed, June 19, 1892, A voung male
(No. 20569, U.S.N.M.), killed at Cloverdale, Grant County, New
Mexico, July 15, 1892, was still in winter coat. Still another young
male (No. 21394, U.S.N.M.), taken on San Bernardino River, So-
nora, August 19, 1893, was in summer pelage; but an immature
female (No. 21413, U.S.N.M.), from the Guadalupe Mountains,
south of Monument No. 73. was just acquiring the summer pelage on
its feet, August 26, 1893. An old male (No. 58928, U.S.N.M.),
killed on Cajon Bonito Creek, Sonora, August 29, 1893, is in the
tawny summer coat, except on the sides, where the summer hair
has fallen out in masses, exposing large patches of short, grayish
winter hair. \Il of the rvest of the animal is in summer pelage,
fawn-color, becoming cinnamon on the posterior border of the thighs,
and on the sides and tail.  An old male (No. 20686, U.S.N.M.),
killed on San Bernardino River, Sonora, September 5, 1892, shows
the short winter ¢oat over the entire body, through the scanty sum-
mer hair, which is still retained on all parts of the body, though most
of it has been molted hair by hair, but nowhere in masses. An
old male (No. 20682, U.S.N.M.). killed on the summit of the San
Jose Mountains, Sonora, October 1, 1892, is in short winter coat,
with many scattered hairs of the summer coat all over its body.

Young in first pelage—The yvoung are usually dropped during July.
A male and female, twins, taken early in August, are almost cxactly
alike.  Above russet fawn-color, with two central and several lateral
rows of white spots. The central pair—one on each side of the
vertebral column-—are regular, beginning at the root of the ear as
stripes which change to spots along the neck; on the back these pure
white spots are surrounded by scattered black hairs. The lateral
white spots are not surrounded by black hairs, and the rows are
irregular, being most numerous on the outside of thighs. The red-
dish color of the back deepens to bright russet on the upper side of
the tail. but fades on the sides, becoming pure fawn-color along the
cdge of the belly. The belly. inner sides of limbs down to  knee-"
and “ hock-joint,” underside of tail, chin, throat, and inside of ears
are white. The sides and front of neck. and the chest, are mixed
gray, white, and rufous. The outer sides of limbs are russet fawn-
color with some black anteriorly. There is some white spotting
around the hoofs, which are plumbeous-black, tipped with horn-color.
The top of the head. and convexity of cars are gravish. mixed with
dusky brown.  Evelashes jet black.

S0639—No. H6—07 M———12
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the tails are worn, the dark brown color of the bases of the hairs is
exposed ; and near the tip this dark color is almost always seen. The

a

feet present a grizzled mixture of fawn-
color, drab, and white, which is wholly
different from their coloring in summer.
The hoofs are usually black, sometimes
horn-color at their points: but one speci-
men has the front hoofs horn-color
throughout. The metatarsal gland (fig.
11) is small. The head lacks the blackish
horseshoe mark which the face of the
mule deer exhibits, its color being similar
to that of the back. There are white or
grayish-white areas occupying the chin,
throat, lips, end of muzzle, space around
orbits, and at base and inside of ears.
The eyelashes and edge of lids are black,
and there are black spots behind and at
cach side of the naked mufle, and at each
b side of the lower jaw. The ears are gray

Fi6. 10.—Ta11, oF OpocorLevs covrst, 0l convex surface, white on the inside,

(Cat. No. 20574, U.S.N.M.) a, UN- th(‘, \\’]]it(‘
DER SURFACE; b, UPPER SURFACE. ’

extending a short distance
around on the outer surface at base pos-

teriorly : they are without black edges or tips.  There is considerable

rariation in the coloring of different individuals in
winter. Some have rusty vellowish markings about
the forehead, horns, and below and in front of the
eves.  An old male (No. 58862, U.S.N.M.)., with
mature horns, killed in the Santa Catalina Moun-
tains, November 18, 1893, lacks reddish colors on
the head. which has just received the winter coating.
all of the hairs being acutely pointed, and most of
them having white tips, which produces a peculiar
effect. of hoariness.  From the color of the hair be-
neath it is evident, however, that a little wear would
remove this and restore the usual coloring. Thix is
seen to be the case in an old female (No. 59229,
U.S.N. M) killed at Pozo de Luis, Sonora, January 2,
1894,

A pregnant female (No. 20349, U.S.N.ML), killed
June 3, 1892, in the San Luis Mountains, is in full
summer coat. ADbove brownish fawn-color, slightly
dusky in the vertebral area, deepening to cinnamon

—

Fii. 11.—ODoCoILEUS
COUESL. METATAR-
SAL GLAND. (Cat.
No.5220,U. 8N M.)

on the chest. sides, and upper surface of tail. Feet, fawn-color
anteriorly and externally, paler within and posteriorly. Abdomen,
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inguinal region, underside of tail. chin, throat, and inner sur-
face of upper part of limbs, white. Top of head dusky brownish
in the median area. A younger female (No. 20571, U.S.N.M.),
from the San Luis Mountains, contained two small fetuses, and was
still in winter pelage when killed, June 19, 1892. A young male
(No. 20569, U.S.N.M.), killed at Cloverdale, Grant County, New
Mexico, July 15, 1892, was still in winter coat. Still another young
male (No. 21394, U.S.N.M.), taken on San Bernardino River, So-
nora, August 19, 1893, was in summer pelage: but an immature
female (No. 21413, U.S.N.M.), from the Guadalupe Mountains,
south of Monument No. 73, was just acquiring the summer pelage on
its feet, August 26, 1893. An old male (No. 58928, U.S.N.M.),
killed on Cajon Bonito Creek, Sonora, August 29, 1893, is in the
tawny summer coat, except on the sides, where the summer hair
has fallen out in masses, exposing large patches of short, grayish
winter hair.  All of the rest of the animal is in summer pelage,
fawn-color, becoming einnamon on the posterior border of the thighs,
and on the sides and taill. An old male (No. 20686, U.S.N.M.),
killed on San Bernardino River. Sonora. September 5, 1892, shows
the short winter coat over the entire body, through the seanty swmn-
mer hair, which is ~till retained on all parts of the body, though most
of it has been molted hair by hair, but nowhere in masses. An
old male (No. 20682, U.S.N.M.). killed on the summit of the San
Jose Mountains, Sonora, October 1, 1892, 1s in short winter coat,
with many scattered hairs of the summer coat all over its body.

Young in first peloge.—The voung are usually dropped during July.
A male and female, twins, taken early in August, are almost exactly
wlike.  Above russet fawn-color. with two central and several lateral
rows of white spots. The central pair—one on each side of the
vertebral columm—are regular, beginning at the root of the ear as
stripes which change to spots along the neck: on the back these pure
white spots are surrounded by seattered black hairs. The lateral
white spots are not surrounded by black hairs, and the rows are
irregular, being most numerous on the outside of thighs. The red-
dish color of the back deepens to hright russet on the upper <ide of
the tail. but fades on the sides, becoming pure fawn-color along the
cdge of the belly.  The belly. inner sides of mbs down to “ knee-"
and * hock-joint.” underside of tail. chin. throat, and inside of ears
are white. The sides and front of neck. and the chest. are mixed
gray, white. and rufous.  The onter sides of limbs are russet fawn-
color with some black anteriorly. There is some white spotting
aronnd the hoofs, which are plumbeous-black, tipped with horn-color.
The top of the head. and convexity of ears are grayish, mixed with
dusky brown.  Eyelashes jet black.

SOG39—No. H6—0T M 12
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Weight—Maj. Charles E. Bendire, who became very familiar
with this deer through the necessity of subsisting the men of his
command largely upon the flesh of this and the mule deer when
campaigning in Arizona during the early days, informed me that
the weight of old bucks ranged from 60 to 100 pounds. This accords
with my observation. Two females (Nos. 20349 and 20350, U.S.
N.M.), (one of them immature but fat), weighed 50 pounds each
when eviscerated. Another female (No. 20576, U.S.N.M.) weighed
60 pounds, gross. Fat old bucks were estimated at 80 pounds, gross
weight ; but none were weighed. Unaided, I easily lifted the largest
upon my horse, attached it behind the saddle, and rode to camp.
This would not have been possible with the mule or Crook deer.

FIG. 12—SKULLR OF ODOCOILEUS.  VIEWED IN PROFILE FROM BEHIND,  «, Q. COUESI: b, O, AMERICANUS:
e, 0. CROOKT; d, Q. HEMIONUS CANUS,

Cranial characters—The skull, viewed in profile from behind
(fig. 12¢) is high, but squarish, not dome-shaped as in Odocoileus
americanus (fig. 120) 1 but the parocipital processes are thick and
rather short, like those of ). americanns, quite different from those
of 0. crooki and the members of the Zencionns group, in which they
are long and slender (figs. 12¢,d).  The large, inflated anditory bullae
(fig. 130), together with the small size of the skull, will also readily
serve to distinguish it from O. americanus.  The anditory opening
is larger and more prominent, the lateral profile of the brain case is
quite different, the skull as a whole is less slender, and the man-
dibular ramus more unearly vertical than in O. wmnericanns. The
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zygomatic process of the squamosal (fig. 13«¢) is straighter than
in_other species, lacking the sharp elbow seen in the hendonns group.

a - b
F1i. 13.—ODOCOILEUS COUESL. d, SKULL, LATERAY VIEW (Cat. No. 59229, U.SN. M.} b, AUDITORY
BULLA. «Cat. No. 37086, U.S.N.M.)
The base of the vomer is not fused throughout. but free posteriorly
(fig. 190).  The horns (fig. 14) are rather stont. but short.

Cranial measurements of 8 specimens of Odocoilens counesia
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Allare adults in which the permanent premolars are considernbly worn,

The rencwal of the horus.—The first voung horns of a two-yvear-old
buck (No. 28¢5, U.S.NADL, Cloverdale). killed July 15, were covered
with fresh velvet, and measured 51 mm. in length.  Another in the
second year (No. 393318, U.S.NAL) had hard, polished spike horns
95 mm. in length when killed. Noveber 27, An adult male (No.
59928, U.S.N.ML), killed August 29, had vascular horns only 110 mm.
high. An old male (No. 20686) taken September 5. 1592, had horns
in mature velvet.  Two adults, killcd September 8, 1893, had large
horns in velvet just beginning to rab off.  Another old male (No.

gosvt, LLS.N.ML), Killed October 1, had fully grown horns, but still

35810
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covered with velvet. Still another adult male (No. 58862, 1.5.N.M.),
killed November 18, had perfect horns, from which the velvet had
entirely disappeared.

Dental characters—The teeth of the incisor-canine series, like
those of Odocoileus tewanns and other white-tailed deer are small
and narrow compared to those of the black-tailed and mule deer.
(Fig. 15.)

Fi16. 14.—ODOCOILEUS COUESI. ANTLERS OF ADULT. (Cat. No. 59230, U.8.N.M.)

Replacement of the milk teeth—The mandibular incisors are the
first to be replaced.  The permanent canines and incisors—found
only in the under jaw—are perfected by the time the last molar has
risen to its place and before any milk molar has been shed. A male
(No. 35750, U.S.N.M.), about a year old, killed July 15, with its

F16. 15.—ODOCOILEUS COUESI, TEETH OF ADULT FEMALES.  d, INCISOR-CANINE SERIES VIEWED FROM IN
FRONT, b, CROWNS OF RIGHT UPPER MOLARS, ¢, OUTER LATERAL VIEW OF RIGHT UPPER MOLARS,

mothers had acquirved the first (inner) permanent incisors, the see-
ond being plainly visible, carrying the corresponding milk tooth on
its summit. Its growing horns, in velvet, were 51 mim. in length.
The last lower molar is just rising above the alveolar ~ocket, and the
hindermost upper molar is just breaking throngh its bony eapsule,

a'Ihe mother (No, 2ei7e0 TURINOMD contained two fetuses, about to he horn,
one of which tNo. 20058, U.SINOM) was preserved.
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An older male (No. 58920, US.NML) . Killed Mugust 29, has the last
molars slightly more advanced, and the second milk incisor has dis-
appeared on the left side, the right resting on the apex of the second
permanent incisor. Another male. perhaps sixteen months old (No.
24318, U.S.N.M.), had perfected spike horns measuring 95 mm. in
tength November 27, and had all of its permanent front teeth. Tts
last molars have not risen quite up to the level of the first and sec-
ond molars. The first lower premolar is appearing beneath the
posterior milk molar. It is clear, therefore, that the full comple-
ment. of 32 teeth is completed shortly after the hardening of its
first horns, leaving the milk molars to be replaced by the permanent
premolars i the period immediately following. The order of re-
placement of the milk molars is from behind forward. The perma-
nent dentition is probably acquired by the time the second horns have
started, or when the animal is a little more than two vears old. At
any rate, a female killed with its mother (Nos. 32348 and 39359,
U.S.N.M.) June 3, nearly as large as its mother and presumably
almost two vears old, had shed all but four (three upper and one
lower) of its milk molars, so that it would have completed its den-
tition about the time its mother's next fawn should be horn—about the
end of July, as judged by the size of the fetuses.

Habitat and habits.—This small and exquisitely graceful deer occu-
pies the southwest corner of New Mexico and southern \Arizona. but
does not range far to the northward. Three mounted specimens of this
deer in the U. S. National Museum were taken hy Mr. . W. Nelson
at Blue River, Graham County, Arizona, November 13 and 14, 1890.
I never saw it in northern New Mexico or Arizona, and even in the
higher portions of the Gila Basin it is rare or absent. During a
residence of four vears at Fort Verde, central Arizona, none were
seen.  On the night of October 6, 1884, General Crook’s party reached |
a fork of Canyvon Creek. in Tonto Basin, \Arvizona. The Indians who
met us there had killed several deer when guiding the Fort Apache
pack train to this camp with a cargo of grain for the animals of the
command. One of the skins was small and reddish instead of
grayvish, and from an Indian named Peaches T learned that it was
this species and not the mule deer. On the 15th of the same month
we saw them alive for the first time in the canyon between Black
River and Ash Creek. near the road from Fort Apache to the Gila
River. On the Gila the whites ealled them fan-tails or dwarf deer.
Mexicans simply called them © Cuervo™ (Cacalote). Three were
seen at Mr. Iutchinson’s horse camp on the rim of Bloody Basin,
between forts Verde and MceDowelle April 19, 18880 In the oak
and juniper woods of that locality Mr. TTutchinson had killed sev-
eral * fan-tails ™ and many * black-tails ™ or mule deer.  This is the
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Type-locality—TFort Clark. Kinney County, Texas. (Type, skull
and skin, No. 84794, U.S.N.M.)

Geographical range—Inhabits the Rio Grande region of Texas,
extending south through Mexico as far as San Luis Potosi.

General characters—Size small; ears relatively small, with black
on edges and tip: horns small and strongly incurved; limbs rela-
tively short; molar and premolar teeth very large; general color
pale; coat fine and long.

C'olor.—In the type, which is in complete winter coat, the upper
surface is superficially a pepper-and-salt mixture of black, vellowish
white, and gray. A distinctly blackish area begins anteriorly on the
crown, between the horns and ears, and extends posteriorly almost to
the root of the tail. The color gradually pales to light yellowish
ash on the sides.  All of the hairs of the upper surface are white at
extreme base, plumbeous ash in the middle. black apieally, and sub-
terminally ringed with yvellowish white, these whitish annuli increas-
ing in width from the vertebral area downward. Under surface

a b
F1G. 9.—ODOCOILEUS AMERICANUS, (CAT.N0O, 912, U.SN. M. VIRGINIAL) o, SKULL: b, AUDITAL REGION

pure white on the axille, inner surface of thighs. and abdomen:
fuliginous on the chest. Tail white below, black above, the black of
the upper surface much obscured by broad yellowish brown subter-
minal annuli to the hairs.  Head, with naked nose-pad, and front of
under lip, plumbeous black. Iris yellowish hazel.  Upper jaw white
anteriorly, next to the naked muflle, becoming light ash farther back.
with an intervening area of black. which latter forms a triangular
area, with its base applied to the posterior margin of the nostril and
its apex crossing the middle of the upper lip and extending over the
under jaw to form a small black spot behind the pure white chin.
Throat white, mixed with ash where the basal coloring of the hair is
exposed, between the white tips.  Upper side of head black, much
obscured on the forehead by dirty white and reddish subterminal
annuli.  Orbits and base of ear externally whitish.  Concavity of
ear densely clothed with long white hair; convexity tipped and
hordered by black. except at base anteriorly. the black inclosing an
area of pepper-and-salt gray; base of ear posteriorly clear ash gray.
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Sides of head ash gray. thickly annulated with whitish. Brows and
bristles about eves all black; those about muzzle black and white.
Limbs reddish fawn, more or less mixed with gray and black ante-
riorly. whitish or pale fawn color posteriorly, and white around hoofs
and between toes. Hoofs plumbeous, horn color where worn off at
apex. The metatarsal gland, which measures 15 mm. in length, is
surrounded by a tuft of reversed hair, which is white in the middle,
bordered by dark brown.

<A young male, an old female, and a voung female (Nos. 4289,
4200, and 4291, Mearns’s collection) killed with the type December
25, 1897, and also in full winter pelage, agree essentially in coloration
with the adult male described above, except that the cars and crown
of head are blacker. and the light annulations on the upper side
of the tail nearly or quite wanting. leaving that. part clear black.

The summer coat, as usual, is reddish.

Horns.—The horns of the type approach those of the Sonora deer.
Odocoilens couesi (Coues and Yarrow), in size and form. There
are two basal snags, one directed upward and backward (length
™ mm.) and one forward (length 37 mm.), with four additional
points to each horn, making twelve points in all. The length of
the beam, measured to end of anterior point, following the curves
of the horn, is 440 mm. The horns are symmetrical, their longest
points measuring 175 mm. in height. The beam is strongly curved
upward, forward, and inward, the tips of the anterior tines approach-
ing within 70 mm. of each other. The total expanse of the horns is
330 mm.; the circumference of beam, at base, 80 mm.

Measurements of type—Length, measured from end of muzzle to
end of last caudal vertebra, 1,585 mm.; tail vertebra, 265 (to end of
hairs, 345) ; car from crown. 160; ear from base of opening, 140;
girth of chest, 800; from tip of nose to angle of mouth. 90: to eyve.
1523 to center of pupil. 170: to base of ear. 2251 to base of horn, 220;
to occiput, 280; diameter of eye, 263 fore limb, from coracoid process
of scapula to end of hoof, 700; from olecranon, 575: length of manus,
3255 hind limb. from kneejoint to end of hoof, 6253 length of pes,
430; height of animal at shoulder. 8505 height at hips, 9005 from
great trochanter to coracoid. 710.

Cranial characters—The skull in O. teranns is narrow. with elon-
gate nasals.  That of the type, an old male in which the permanent
premolars are considerably worn, presents the following measure-
ments: Basilar length (basion to front of premaxillary). 244 mm.:
zygomatic breadth (across middle of orbits), 114; occipito-nasal
length. 208: least interorbital breadth, T1: greatest length of nasals,
81; greatest breadth of nasals, 31: least breadth of nasals, 18.5;
greatest diameter of orbit, 385 length of upper lateral tooth-row, 24.
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The skull of an old female (No. 4290. Mearns’s collection) presents
these dimensions: Basilar length. 241 mm.; zygomatic breadth, 96;
greatest length of nasals, 81 greatest breadth of nasals, 265 greatest
diameter of orbit, 35. In the type specimen the nasal and premax-
illary bones are separated by a space of 10 mm., which is occupied
by a forward arm of the maxillary. In a young male (No. 4289,
author’s collection), having three points and a basal snag to each
horn, the nasal and premaxillary bones barely meet. In an old
female (No, 4290, Mearns's collection) and a vearling female (No.
4201, Mearns's colleetion) the premaxillaries articulate broadly with
the nasals. '

Remarks—Numerous skins of this deer from Texas, and Mexico
south to San Luis Potosi, have been examined and found to agree in
size and coloration avith those above deseribed. The horns vary
within ordinary limits: but those of the type represent the usual
size and form. except that there is more often but one basal snag.
The bucks weigh in the neighborhood of 100 pounds and the does
about 75 pounds.

While the Texas deer differs sufliciently from the white-tailed deer
of southern Mexico and Central Ameriea, as well as from the forms
recognized in the United States, to warrant its separation. the avail-
able material is insuflicient to furnish a reliable indication as to its
intergradation with them.  Therefore, for the present, it is proper to
regard it as a species,

Habitat and habits.—This deer. which the Mexicans eall * Cuervo’
(Cucalote), is abundant in the bottom lands and low mountain
ranges of southern Texas.  In the Santa Rosa range. west of Eagle
Pass. it is expecially abundant. The Seminoles kill great numbers
of them annually. but =till the species is found evervwliere in abund-
ance throughout its range.  ITTunters assert. however. that it has
modified its habits during recent years,  Instead of wandering freely
about during the day it 1= =aid to hide in the most inaceessible places
during the day and to feed during the morning and evening hours
or at nicht. A\ large number were killed by hunting parties sent out
from Fort Clark. Texas. but a notable decrease in abundance was
noted.  In the valley of Devils River it ~till bands together in great
herds. T saw none of them west of Pecos River.

I have made no critical comparisons of the deer of Indian Terri-
torv. but find among my notes the following:

A

Daylizht found us halfway across Indian Tervitory., Judging from the ap-
peatance of the railway platforms. cotton amd deerskins must he the principal
exports, * ¢ % Several bales of deerskins were examined amd were found
to closely resemble the deer of Virginia.
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ODOCOILEUS COUESI (Coues and Yarrow).
SONORA WHITE-TAILED DEER.

Cervus mesicanus, BAairp, Mam. N. Am., 1857, pp. 653-GH5, pl. xxiv, fig. 2
(feet). (Excluding synonyms; not of GMELIN.)

Cariacus virginianus var., Coves and Yarrow, Wheeler Surv., V. Zool.. 1875,
p. T2

“Cariacus virginianus var. couesi, RorHrocK MSS.” (Couks and YARrRow,
Wheeler Surv., V, Zool., 1875, p. 72, and. by implication in text, p. 7.

Dorcelaphus eonesi, ALLEN. Bull, Am. Mus. Nat. Hist., VII, Art. VI, June 29,
1895, pp. 200, 201 (establishes the species and gives a diagnosis based
on six specimens from the Santa Cruz Mountains, Sonora, Mexico,
killed in February).

Odocoilcus conesi, THoMprsoN (I, e.. SEToN), Fovest and Stream, LI, Oct. 8,
1808, p. 286G, MiLcer and ReuN, Proce. Bost. Soe. N 1, XXX, No. 1,
Dec, 27, 1901, p. 19 (Syst. Results Study N. An Mam. to close of 14900).

[Odocoileus americanus] conexi, Ervior, Field Col. Mus., Zool. Ser. II,
1901, p. 40 (Synop. Mam. N. Ann).

[Odontocalus) americanus couesi, BLior, Field Col. Mus.,, Zool. Ser., 1V,
I't. 1. 1904, p. 70, fig. xx111 (Mam Mid. Am.).

Type-locality—Camp Crittenden, Pima County, Arizona.

Geographical range—Southwestern New Mexico, southern Ari-
zona (chiefly south of the Gila River), and southward in Chihualua
and Sonora, Mexico. Its vertical range extends from near sea level
to the boreal summits of the highest mountain ranges of the region.

Description—A male (No. 31778, U.S.N.M.), killed by Mr. Holz-
ner in the Patagonia Mountains, November 27, 1892, and a female
(No. 34433, U.S.N.M.) from the Pajaritos Mountains, near Nogales,
December 24, 1892, are in complete winter pelage. The color above
is brownish gray, much paler than in Odocodens americanus.  The
hair is fine for a deer, and nearly straight; drab-gray at base, darker
on the terminal portion. which is finely ringed with white and
pointed with black, which gives the usual pepper-and-salt mixture
of color common to most species of Odocoidens in winter pelage.
There is a dark. brownish, vertebral arca extending backward from
the crown. most intense on the upper side of the neck: and low down
on the sides the color becomes pale drab-gray, stained below with
vellowish brown, which becomes most intense around the axillie and
posterior border of the thighs, which are edged with wood brown.
The abdominal and inguinal regions, together with the hollows of
the thighs and axillwe, are white.  Chest brownish drab-gray.

The tail in this deer (fig. 10) 1s broad, full. and foxy, being hairy
below almost or quite to the base. and entirely white on the under
surface. The white of the underside shows as a border to the colored
upper surface, which is dull cinnamon, the outermost colored hairs
being pointed with black, giving definition to the pattern.  Where
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inguinal region, underside of tuil, ching thront, awnd inner e
face of upper part of limbs. white, Top of hend dusky hrowni-h
in the median area. .\ younger female (No, 2071, (.8.N.M.),
from the San Luis Mountainsg contained two small foti-e<, il wie
<till in winter pelage when killed, June 19, 102, A voung 1ale
(No. 20569, U.S.N.M.), killed at Cloverdale, Gorant Connty, New
Mexico. July 15, 1802, was still in winter cont. Sl another vy
male (No. 21394, U.S.N.DM), taken on San Bernarding Biver, s
pora. August 19, 1893, was in summer pelages bt an oitige
female (No. 21413, U.S.NDM). from the Coundaluge Monntag, .,
sonth of Monument No. 730 was just acquiring the sumimner predage on
irs feet. Angu=t 26. 1593, An old male (No, 5=02%, (SN M.
killed on Cajon Bonito Creek. Sonora. Nugn-t 29, 1495, i< in the
tawny ~immer coat. except on the <ides, where the <ammer boir
has fallen onr in ma-ses. exposing large patehes of <hort, gracoh
winter hair.  All of the et of the animal i< in sumier preeloee
fawn-color. becoming cinmamon on the posterior border of the gl -
and on the <ide~ and tail. An ol male (No, 20046, [ <N M .
killed on =an Bernardino River. sonora. =eptenter 5 1402 e
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mer hair. whieh i~ nil retaned onoad ot of e el thonet oer
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Weight—Maj. Charles E. Bendire, who became very familiar
with this deer through the necessity of subsisting the men of his
command largely upon the flesh of this and the mule deer when
campaigning in Arizona during the early days, informed me that
the weight of old bucks ranged from 60 to 100 pounds. This accords
with my observation. Two females (Nos. 20349 and 20350, U.S.
N.M.), (one of them immature but fat), weighed 50 pounds each
when eviscerated. Another female (No. 20576, U.S.N.M.) weighed
60 pounds, gross. Fat old bucks were estimated at 80 pounds, gross
weight; but none were weighed. Unaided, I easily lifted the largest
upon my horse, attached it behind the saddle, and rode to camp.
This would not have been possible with the mule or Crook deer.

¢ d

F1G6. 12.—SKULLK OF ODOCOILEUS.  VIEWED IN PROFILE FROM BEHIND,  d, Q. COUESI: b, O, AMERICANUS;
¢, 0. CROOKI; d, O, HEMIONUS CANUS,

Cranial characters—The <kull, viewed in profile from behind
(fig. 12«) is high, but squarish, not dome-shaped as in Odocoilens
americanuns (fig. 120): but the parocipital processes are thick and
rather short, like those of 7). americanns, quite different from those
of 0. crooki and the members of the Zemionus group, in which they
are long and slender (figs. 12¢, ). The large, inflated auditory bulle
(fig. 130), together with the small size of the skull, will also readily
gerve to distinguish it from O. americanus.  The auditory opening
is larger and more prominent, the lateral profile of the brain case is
quite different, the skull as a whole is less slender, and the man-
dibular ramus more nearly vertical than in 0. americanus. The
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zygomatic process of the squamosal (fig. 13¢) is straighter than
in_other species, lacking the sharp elbow seen in the hemiionns group.

a

Fi6. 13.—ODOCOILEUS COUESL.  d, SKULL, LATERA'. VIEW (Cat, No. 59229, U.SN. M.} b, AUDITORY
BULLA. (Cat. No. 37086, U.S.N.M.)

The base of the vomer is not fused throughout, but free posteriorly
(fig. 195).  The horns (fig. 14) are rather stout, but short.

Cranial measurcments of 8 specimens of Odocoileus conesin
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a Allare adults in which the permanent premolars are considernbly worn,

The renewal of the horns.

buck (No. 38362

357500

with fresh velvet, and measured 51 mm. in length.

20776
33950

second year (No.

95 mm. in length when killed, November 27,
59928, U.S.N.M.), killed Angust 29, had vascular horns only 110 mm.

high.

in mature velvet.

horns in velvet just beginning to rub off,

206y
35871

The first young horns of a two-vear-old
U.S.NM.. Cloverdale). killed July 15, were covered

Another in the

U.S.N.M.) had hard, polished spike horns

An adult male (No.

An old male (No. 20686), taken September 5, 1892, had horns
Two adults, killed September 8. 1893, had large

Another old male (No.

3, U.S.NDML), Killed October 1, had fully grown horns, but still
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covered with velvet. Still another adult male (No. 58862, 11.S.N.M.),
killed November 18. had perfect horns, from which the velvet had
entirely disappeared.

Dental characters—The teeth of the incisor-canine series, like
those of Odocoileus tewanus and other white-tailed deer are small
and narrow compared to those of the black-tailed and mule deer.
(Fig. 15.)

F16. 14.—ODOCOILEUS COUESI. ANTLERS OF ADULT. (Cat. No. 59230, U.S.N.M.)

Replacement of the milk teeth.—The mandibular incisors are the
first to be replaced. The permanent canines and incisors—found
only in the under jaw—are perfected by the time the last molar has
risen to its place and before any milk molar has been shed. A male
(No. 35750, U.S.N.M.), about a vear old. killed July 15, with its

FIG. 15.—ODOCOILEUS COUESI, TEETII OF ADULT FEMALES. @, INCISOR-CANINE SERIEX VIEWED FROM IN
FRONT, b, CROWNS OF RIGHT UPPER MOLARS; ¢, OUTER LATERAL VIEW OF RIGHT UPPER MOLARS,

mother had acquired the first (inner) permanent incisors, the sec-
ond being plainly visible, carrying the corresponding milk tooth on
its summit.  Its growing horns, in velvet, were 51 mm. in length.
The last lower molar is just rising above the alveolar ocket, and the
hindermost upper molar is just breaking through its hony capsule.

aThe mother (No, s, RN contained two fetuses, about 1o he born,
one of which (No. 20058, U.N.N.M) was preserved.
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An older male (No. 58929, U.S.NDML).L killed Xugust 29, has the last
molars slightly more advanced, and the second milk incisor has dis-
appeared on the left side, the right resting on the apex of the second
permanent incisor. Another male. perhaps sixteen months old (No.
ge338, U.S.N.M.), had perfected spike horns measuring 95 mm. in
length November 27, and had all of its permanent front teeth. Tts
last molars have not risen quite up to the level of the first and sec-
ond molars. The first lower premolar is appearing beneath the
posterior milk molar. It is clear, therefore, that the full comple-
ment of 32 teeth is completed shortly after the hardening of its
first horns, leaving the milk molars to be replaced by the permanent
premolars in the period immediately following. The order of re-
placement of the milk molars is from behind forward. The perma-
nent dentition is probably acquired by the time the second horns have
started. or when the animal is a little more than two yvears old. At
any rate, a female killed with its mother (Nos. 9342 and 9359,
U.S.N.M.) June 3, nearly as large as its mother and presumably
almost two vears old, had shed all but four (three upper and one
lower) of its milk molars, so that it would have completed its den-
tition about the time its mother’s next fawn should be horn—about the
end of July, as judged by the size of the fetuses.

Habitat and habits.—This small and exquisitely graceful deer occu-
pies the southwest corner of New Mexico and southern Arizona. but
does not range far to the northward. Three mounted specimens of this
deer in the U. S. National Museum were taken by Mr. E. W. Nelson
at Blue River, Graham County, Arizona. November 13 and 14, 1890.
I never saw it in northern New Mexico or Arizona. and even in the
higher portions of the Gila Basin it is rare or absent. During a
residence of four vears at FFort Verde, central Arizona, none were
seen. On the night of October 6, 1884, General Crook’s party reached |
a fork of Canyvon Creck, in Tonto Basin. Arizona. The Indians who
met us there had killed several deer when guiding the Fort Apache
pack train to this camp with a cargo of grain for the animals of the
command. One of the skins was small and reddizh instead of
grayish, and from an Indian named Peaches T learned that it was
this species and not the mule deer. On the 15th of the same month
we saw them alive for the first time in the canyon between Black
River and Ash Creek. near the road from Fort Apache to the Gila
River. On the Gila the whites ealled them fan-tails or dwarf deer,
Mexicans simply called them = Cuervo™ (Cuacalote).  Three were
seen at Mr. Iutchinson’s horse camp on the rim of Bloody Basin,
hetween forts Verde and MceDowelll April 19, 1888, In the oak
and juniper woods of that locality Mr. ITntchinson had killed sev-
eral * fan-tails ™ and many * black-tails ™ or mule deer. This is the
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most northern point at which 1 found Odocoilens couesi.  1ts range
is mainly south of the Gila, where it is still abundant though its
numbers are decreasing. On the lower Gila it was said to abound
in the mountains north of Gila City. We were also told that it
occurs sparingly all the way to the mouth of the Colorado River,
along which it is restricted to the wooded river bottom, but we did
not meet with it there. No deer were killed by my party in crossing
the Colorado Desert. Tracks were numerous along the Salton and
New rivers; conme of those along the Salton, at least, may have been
those of this species: but we obtained no proof of its existence beyond
the Colorado River.

A Dbelief is prevalent among the settlers of Arizona that a  dwarf
deer,” much smaller than the Sonoran white-tail, inhabits southern
Arizona and northern Sonora. in proof of which T have been shown
small, seraggy horns at Saiford, Tombstone, and Nogales which were
said to be those of this * dwarf deer ™ or (sometimes) ¢ fan-tail.” 1
also found similar shed horns, but saw no white-tailed deer that were
different from the present species. A similar view is held respecting
the female or young bhighorn, which is locally ealled the “ibex ™ in
central Arizona,

On the Mexican Boundary we did not meet with this deer until in
going west we had passed Monument No. 63, IFfrom the east base
of the San Luix Mountains to the Santa Rosa range on Sonoyta
River the species was found in all suitable localities.  None were
actually seen bevond the Santa Rosa range. T saw it on the Bavispe
River. Sonora, and on the highest peaks of the San Luis, Guadalupe,
Niggerhead. San Jose, TTnachuea, Pajarito. Poso Verde, and Cobota
monntains.  Althongh it delights in the shaded thickets bordering
streams at all levels, it seems, especially during the breeding season,
to have a predilection for mountain summits. Mr. TIall. whom we
found domiciled in a cabim in Guadalupe Canyon, in 1892, had spent
several vears in that wild region endeavoring to establish a cattle
ranch: but Indians had killed his cattle and his vagneros, and he
himself was killed by Mexicans the following vear? From this
plucky settler T learned mueh that was of interest about the animals
of the region.  Mr. TIall said that the Sonoran deer sometimes con-
gregate in herds during winter. when they descend from the moun-
tains.  Ile had seen hundreds of bucks assembled—a forest of horns.
We saw no herds, but small groups were very numerons in some
loealities. In 1593, a hunting party from Fort Huachuea reported
killing 36 deer on a trip of a few days to Cajon Bonito Creck.
Sonora. - We found this species abundant on both sides of the San
Luis Mountains, where many were killed to furnish food for our
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party. Next to the antelope it furnished us with the greatest amount
of venison. It was last found in abundance in the region about Paso
de Luis, Sonora, where several were killed by members of our party.
At this place horns had been cast off in the greatest number.

During the breeding season many of thegdoes ascend the higher
mountains in company with their progeny of the preceding year.
The young, sometimes one, but usually two, are born during July.
A female killed at Monument No. 63, on the San Luis Mountains,
June 2, 1892, contained one fetus the size of a jackrabbit, and was
accompanied by her two young of the last season, one of which also
contained a fetus; one shot June 19 on the east side of the same
range contained two fetuses; one taken at Cloverdale, New Mexico,
July 15, 1892, contained two young (both male) ready for birth, and
a fourth, shot beside Cajon Bonito Creek, Sonora, July 24, 1892, con-
tained two fully grown spotted fawns. '

The Sonoran deer is the most beautiful species known to me.
When surprised in. thickets bordering the streams, it sometimes
evinced more curiosity than fear. On September 11, 1893, I reached
the summit of the highest peak of the San Luis range and yas resting
in a thicket close to the summit when a sound caused me to bring up
my rifle ready for use. I half expected to see an Apache of the Kid’s
band, but instead a beautiful doe appeared, followed by a couple of
spotted fawns, that immediately began to nurse. I was unseen, and
the wind carried my scent from them; but the mother tarried but a
moment and then disappeared over the ridge, where I heard the pat-
ting of her hoofs and the sound of sliding stones as she bounded
away, closely followed by her nimble progeny. This deer usually
goes to water about midday and often spends the hottest part of the
day in the shade of willows and cottonwoods that fringe the streams.

January 10, 1885, Mr. E. W. Nelson wrote me from Springerville,
Arizona, as follows:

When you get ready to prepare your notes on Arizona mammals, I will be
able to furnish you some interesting facts concerning some of the larger species,
especially the elk, mountain sheep, white-tailed deer, and other species. The

mountain sheep is virtually extinct here now, and the elk will be in a year or
two more.

It would be interesting to know whether the ¢ white-tailed deer ”

mentioned were Odocoileus coucesi or O. crooki.

Mr. E. W. Nelson, as already mentioned, sent three specimens of
Odocoileus couesi to the U. S. National Museum. He collected them
at Blue River, Graham County, Arizona, November 13 and 14, 1890.
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ODOCOILEUS CROOKI (Mearns).

CROOK BLACK-TAILED DEER.

Doreelaphus crooki MEARNSs, Proc. U. S, Nat. Mus., XX, p. 468, Dec. 24, 1807,
(I’ 2 of advance sheet issued Feb, 11, 1897 ; original description,)
Odocaoileus erooki, MiLLER and Reus, Proe. Boston Soce. Nat. IHist,, XXX,
No. 1. Dee. 27, 1901, p. 15 (Syst. Results Study N, Am. Mam to close
of 1900).

Cuervo (Cacalote) of the Mexicans,

ARkwaka of the Haulapai Indians.

Pe-axh -Book-tse-ga of the THopi Indians.

Ty pe- | . Grant County, New
Mexico.  Altitude, 1868 meters (6,129 fet). (T\ pe, No. 34333, U. S.
National Museum.)

Geographical range—~—Mountains of western \0\\ Mexico and
castern Arizona (Dog Mountains, New Mexico, to Bill \\llh.nns
Mountain, Arizona). It belongs to the Transition —_
zone of the Elevated Central Tract. -

Description—Adult female (type, killed June 9)
in summer pelage: Similar in form to the black-
tailed deer of the Columbia River (Odocodeus co-
Lumbianus), but much paler and probably smaller,
with larger ears. Color reddish fawn, darker
from black annulations on the back, lightening to }ﬂj

§

-

grayvish cinnamon on the sides, and grayish drab on
the neck. The legs are eream-butl, except where
new clay-colored hair is coming in on the anterior v
border, the limbs being almost the last part to re- ’
ceive the summer coating. The coloring of the
head is very similar to that of the mule deer in /
corresponding pelage. It has the horseshoe or
arrow-mark on the forehead, and other dark i
markings of the head to ('mxo\pond and the ears Fiui. 16.—Ovocorers
are relatively almost or quite as large, and as seant- (F08E METATAR
ily coated with hair. The bushy hair around the  (cat No. wai, Us,
metatarsal gland (fig. 16), which agrees in size and =~ ¥

location with that of Odocoileus columbivnns (Richardson), is sooty
at the base, and white apically. The tail (fig. 17) is colored much
as in O, columbianns,but hasa longer terminal switeh s upper side and
extremity of tail all black, fower side white mesially and naked toward
the base.  The pelage of this deer is short and coarse in comparizon
with that of the white-tailed deer of Virginia or the black-tailed deer
of the Columbia River region, and, as would naturally be expected. is
not so red as that of the latter. The type contained a fetns the size
of a cotton-tail rabbit. The- dimensions of this individual, meas-
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ured by the author, from the fresh specimen, are as follows: Total
length, measured in a straight line, 1,440 mm.; tail vertebra, 195 (to
end of hairs, 304) ; ear above crown, 220; ear above notch, 190; ear,
width, following curve, 125; distance between eyes, 100; girth of
chest, 790; distance from head of humerus to head of femur, 620;
from tip of nose to eye, 155; to center of pupil, 175; to base of ear,

290; to tip of ear, 4705 to occiput, 295; height of animal at shoul-
der. 650; fore limb from coracoid to end of hoof, ¢30; from olecra-
non. .)40 length of manus, 300; hind limb from knee-joint, 620;
length of pes, 400.  Weight, (‘\l\(’(‘l‘at(‘d and dry, 72 pounds.

A male of the second year, bearing horns with a single fork
near the end (\‘o. i, Am. Mus. Nat. Hist.; No. 159, Mearns’s
collection), killed near the base of Bill
Williams Mountain, Arizona, December
5, 1884, is in complete winter pelage.
It is in the shaggy pelage of Dbluish
gray or pepper-and-salt, which hunt-
ers call the *“Dblue™ coat, the -color
being quite similar to that of the mule
deer at the same season. Upper parts
ash plumbeous, grizzled with gray and
black, with a very slight rusty tint
posteriorly and along the sides. The
individual hairs are verv pale drab at
base, shading to plumbeous, then annu-
lated with grayish white and pointed
with black. As in the mule deer, the

color is darkest along the middle of the
a b back, where the black points are widest,
F16. 17.—ODOCOILEUS CROOKI. TaAll .

OF TYPE. (Cat.No.20372, USNAM)  growing paler laterally as the black

a, UrpER sURFACE: b LowER SUR- hoints are gradually reduced in width

FACE. p

and finally become obsolete. The pelage
is much finer and more furry than that of the mule deer, and the griz-
zling correspondingly finer. Upon the head the grayish-white annuli
are sharper and broader than elsewhere, notwithstanding which the
face has a blackish aspect. which is heightened by a black V-shaped
mark between the eyes, formed by two stripes beginning, one on
either side, about 13 mm. internal to the inner caithus of the eve,
and converging forward to meet in the median line at the base
of the nasal bones. The naked * muftle is separated from three black
triangular areas—one above and two Iateral—by a narrow band of
white which also encircles the nostrils. Upon the upper border of

Wt

¢ Although usually described as naked, the muffles of the deer are studded
with tufts of capillary hairs, with a long bristle emerging from the center of
each of the tufts, which are rather symmetrically disposed in rows.
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the muffle this band assumes the eccentric form of a small round
spot, sending off lateral prolongations to join the white circles around
the nares. The bases of these black triangular spots correspond to
the upper margin of the mufile above and to the outer border of the
nostrils laterally, those at the sides blending apically with the
whitish area behind them and becoming obliterated toward the
angle of the mouth; below them are two white patches, also tri-
angular, forming a border to the upper lip, their bases correspond-
ing to that portion of the sides of the mufile which is below the
nares. The chin, a broad stripe around the angle of the mouth,
and the muzzle behind the region just described, are white. .\
light median area extends backward from the white muzzle. diverges
so as to form an anterior border to the V-shaped space, becoming
white and broadly encireling the orbits, thence passing indistinetly
backward to the base of the cars behind, where there is a large pateh
of white. There is a smaller triangular white spot in front of the
ear notch, and the concavity of the ear is clothed with long white
hairs. Throat white, changing to ash plumbeous upon its sides by
the abbreviation of the white tips which give the color to this region.
Sides of neck ash plumbeous annulated with white. Convexity of
ears grayish. like the rest of the upper surface, the coat being dense
and rather long; terminal portion edged with blackich. There is
a light rusty tinge in front of the base of the horns. The edge of
the eyelids, lashes, and brows are jet black. The long bristles around
the muzzle correspond in color to that of the hair, those above being
black and those below white. Behind the white chin is a black
spot at either side of the jaw, barely cut off from the edge of the lip
by a narrow white line, and obscurely connected by a dusky grayish
band extending across the jaw. Below the throat the neck is ash
plumbeous, like its sides. At the chest the color changes abruptly
to plumbeous or fuliginous black, growing lighter posteriorly. Ix-
cept upon the axille, there is no white in front of the inguinal
region, whence the white extends laterally to the inside of the thighs
and upward to the tail, covering its under surface and the buttocks
on either side, forming as conspicuous a patch, when viewed from
behind, as in the mule deer. There is no white upon the limbs
below the axille and hollows of the thighs. The tufts of bushy
hair surrounding the tarsal and metatarsal glands are paler than
elsewhere, but not conspicuously so; naked portion of the metatarsal
gland, which is hard to find among the bushy hair, measures 13 mm.
in length. The limbs are rather uniform light fulvous, to which a
sandy hue is imparted by a slight admixture of rusty with the
exposed plumbeous base of the hairs: their inner sides are somewhat
paler and the anterior border rustier. A dusky spot is situated
between the false and lower hoofs of the hind limbs. The dorsum
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following the curve, 180; from the burr to the fork in a straight line,
1245 longest tip, 52; shortest tip, 50; circumference of burr, 73;
circumference midway between burr and tines, 49: circumference of
tines, 25 and 35. Weight estimated at 70 pounds avoirdupois.
Cranial characters—The skull of 0. crooli (fig. 18) has very nearly
the same conformation as that of Odocoileus columbianus, the lachry-

a b e
F16. 19.—DI1AGRAM SHOWING POSITION OF YVOMER WITH RELATION TO BASI-SFHENOID,  a, ODOCOILEUS
HEMIONUS CANUS (Cat. No. 63144, U, M.): b, ODOCOILEUS COUESL (Cat. No. 59229, U.S.N.M.): ¢,
ODOCOTLEUS CROOKT (Type, Cat. No. 33752, U.S.N. M.,

mal fossa being deeper than in the Virginia deer, but shallower than
in the mule deer. The same intermediate condition obtains with
respect to the vomer (fig. 19¢), in the relationships of the nasal and
premaxillary bones: and, in short, the whole animal appears to be a
compromise between the characteristics of the white-tailed and mule
deer groups.  For the characters of the teeth see fig. 20.

Cranial measurements of tueo specimens of Odocoilens crooki.

No. 11144
maleimma-
ture. Amer,

Mus. Nat.
Hist.,, N. Y.

(Orig. No.

. No.35752
| U.S.Nat.
Mus.female
{ad Orig,
No.1873.)

Measurement.

Type. 159,)
Total length of skull. ... ‘ 255 2450
. Gireatest breadth of skull ... 108 110
Distance between orbits, measured opposite center........ooooiii.. 3 72
Distance between pedicels of BOTNS Coo o i e, 52
Nasal bones, greatest length. oo i s2 &2
Nasal hones, greatest breadth of pair......... .o .. 26 27
Nasal bones, least breadth of the pair ... o i .. 18 13
From tip of nasal to tip of premaxillary bone ....o..oo ool A3 57
Total length of premaxillary, measured insitu. oo, 69 67
Premaxillary bones, from front to premolams. ... it R0 82
Premaxillary bones, from front to hinder margin of palate. ... ! 163 ..ol
Length of uppertoothrow Lo I 7
Distance between first upper premolars. ..o oo o 30 34
Distance between last uppermolars..... ... o e 1[4 45
Width of bony palate in front of teeth, at narrowest part 16 19
From hinder margin of molars to tip of paroccipital process ..o oo oo TT e,
From posterior molar to anterior margin at foramen magnuum. .. oo.o.ooooiiin caioi .. K7
Length of lower juw, mensured to end of coronoud process oo oL 220 23
From cutting ¢dge of inner incisor to first premolar tooth oo oo 7~ ny
Lower juw, from angle to end of coronoid process o000 oo o2 100
Length of lower lnteral toothrow oo i NT X1
Lachrymal fossa, length 33 30
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Remarks.—This deer was apparently first discovered by Gen. George
Crook. although T have seen no published reference to it.  On Decem-
her 5, 1884, Mr. Charles 1. Allabach, a member of a hunting party
conducted by General Crook. shot a 2-yvear-old buck—the one above
deseribed—near the base of Bill Williams Mountain, Arizona. The
General, who was familiar with practically all of the species of decr
of the United States and northern Mexico, at once noticed its dis-
similarity from the mule deer, the whitetail, and the blacktail of
Columbia River. He eaused the head. legs, and skin of body to be
collected and delivered to me at Fort Verde. Arizona, together with
a message calling my attention
to the large. clumsy ears, white
buttocks, flattened tail, and other
characters of the specimen. The
following letters were subse-
quently received:

WiiirrrLr BARRACKS,
December 23,0 18N,
Docton MEARNS:

Dear Sik: This isx the pelt of which
General Crook telegraphed to you, but
in a rather dilapidated condition.
You will have to do some crazy-patch
work if you desire to mount it. The
antler was broken off and lost by the
packers, but  was  facsimile of  the
other. It was Killed near the base of
Rill Willizmuns Mountain on the 5th of
December, 1884,

Yours, truly,
CHas, 1L ALLABACH,

Fli. 20.—ODBoentl FUs CRooKEL TEFFTH OF TYPE PrescorT, Janwary 15, INS35.
Cat. No T U SN ML al PROFILE OF RiGHT My DeaR Doctor: The  speciten
CROWNS OF SAME:D L INGsoR-aNnE serips, A0y Dohave  seen o this o country.
FEONT VIEW, It ix larger. the upper side of the tail

ix of a different eolor. and it is in-
clined to be white on the buttocks around the tail.  The black-tailed deer of

California ditfers more widely from the mule deer than does the white-tailed

deer. The only good deseription 1T have ever seen of it is in Judge Caton'’s ook,

I would like a pair of the crossbills,

Yours, sincerely, GFORGE CROOK.

I immediately wrote a deseription of the new species, but the manu-
~eript. was withheld from publication awaiting a more sati~factory
tvpe-specimen. which was not obtained until June 90 1592, when I
had the <ati-faction of <ceing several of these deer alive and of killing
the tvpe on Emory Peak of the Dog Mouutains, where T noted its
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'range as from 1,500 to 1,868 meters (4,921 to 6,129 feet) in the zone
of alligator juniper. The cattlemen to whom I showed the specimen
assured me that the species was recognized by them as different from
the whitetail or the mule deer.

In 1889 Dr. D. Gi. Elliot saw more black-tailed deer in the Mogol-
lon or San Francisco Mountains of western New Mexico, which from
his description T supposed to be the Crook deer.

The Hualapai Indians were evidently acquainted with this deer,
although they have no special name for it. When shown a specimen
and asked to name it, an Indian named Qua-su-la replied, “ Akwa’ka.
Mim sabe!”  But the Hualapai call the node deer “Akwa’ka.”

When shown the skin of the first specimen of Crook’s deer, the
Hopi said it was * Pe ash’ Book tse ga.”

We saw none west of the San Luis range. and learned nothing of
its habits beyond the fact that it is agile and shy.

ODOCOILEUS HEMIONUS CANUS Merriam.
MEXICAN MULE DEER.

Odocoileus hemionus canus MerriayM, Proe, Wash, . Aead, Sein, 111 . D60,
Nov. 29, 1901 (original description).

Odocoileus hemionuns canus. MinLer and Rens, Proe. Bosto Nat. Tlist,
XXXI, No. 3, Aug. 27, 1903, p. 68 (Syst. Results Study No Am, Mam.
during 1901 and 1902),

[Odontocalus hewmionus] canus, Kevior, Field Col. Mus., Zodl Ser., 1V, I't.
1, 1904, p. T8 (Mam. Mid. Am.).

Cuervo (Cacalote) of the Mexicans,

Akwa’l-a of the Hualapai Indians of northern Arizona.

Sho-iwee'n’-hua: Cho-we’-e boolk-tsi-ga’: Sclu-we'-nig-wul of the Hopi

Type-locality—Sierra en Media, Chihuahua, Mexico (Type. No.
09361, U.S.N.M.).

Georgraphical range—Inhabits southwest Texas, New Mexico,
Arizona, and northern Mexico, ranging from the Sonoran to the
Boreal zone in altitude.  On the Boundary it was found from the
Sierra Blanca Mountains, Texas, to the Huachuca Mountains, Ari-
zona.

Deseription—Smaller, paler.and grayer than in typieal Odocoilons
hemionns from Dakota. Tt also differs considerably from the mule
deer of northern Arizona. which I tentatively include with it, espe-
cially in havinga trace of a black line on the upper side of the tail.and
in having smaller antlers and larger hoofs.  An immature male (No.
30570, US.NAL), killed at White Water, Chihuahua. Mexico, June
21, 1892, is first described becanse coming from near the type locality
(Sierra en Media. in the State of Chihuahua).  Thisindividual, which
was in faded winter coat. had horns—probably of the third yvear—in
the velvet. 110 mm. in length, showing the basal snag. The animal
was small, in rather poor flesh, and rather young but with mature
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- dentition. Tts weight, as killed. before evisceration, was 103 pounds =
(46.72 kilos.). Ilead and neck yellowish drab-gray, with a horse-
shoe mark of brownish black, grizzled posteriorly,
occupying the crown; blackish along the anterior
margin of the ear, around the eve, and on the end
of the muzzle, laterally and superiorly, the latter
connected with the horse-shoe mark of the crown by
a faint, median, dusky line. Muzzle of a coarser
pepper-aznd-salt mixture of grizzled drab. Region
from base of ear to orbit dirty vellowish gray.
Inner surface of ear very seantily coated with long,
crinkled, grayish-white hairs. The legs are ochra-
ceous buff externally, cream-buff internally, with
the bushy hair swrrounding the metatarsal gland
(fig. 21) cream buff. The tail is long and slender,
short-haired, bare underneath at base, white with a
black terminal brush of bushy hair; there is a faint
indication of a colored line along its upper surface

' (fig. 22). :

Flo, shoorenes An adult male in newly-acquired winter pelage
Meratarsat anasn, (NO. 2175, Am. Mus. Nat, Hist,, N. Y.), killed at
A{\f"\‘f}”- 2570, U5 Fossil Creek. in central Arizona, November 27,

o 1885, weighed 128 pounds after being eviscerated
and*hung up in camp for several days. Upper parts nearly uniform
grizzled plumbeous-gray. the individual hairs being pale at base,
then ash-gray, subterminally annulated
with white, the pointed tips being black;
underparts, from neck to hinder abdomen,
fuliginous-black, darkest in the median
line, this color extending well up on the
flanks and gradually becoming gravishg
throat whitish; inner side of limbs whit-
ish, this gradually shading into the brown-
ish-vellow  color of the outside of the
limbs: outer surface of the fore legs, down
to the ankle, and of the hind legs, dowu to
the tibio-tarsal joint, colored like the back,
but with a slight mixture of reddish or
vellowish brown.

A young buck (No. 285, Mearns's collee-
tion), killed at the same time and place. P z—omocoriees nesoses ca-
having singlv-forked horns, s indistin. 7 @ UV e orratk:

= = N b LOWER SURFACE,
guishable 1 coloration from the adult

above deseribed, save that the blackish area inclosed by the ears. eyes,

and horns is less grizzled and mixed with grayish white.  The white
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of the throat and inner aspeet of limbs above is nearly pure and un-
mixed. The head and neck lack the fullness of the old stag, being
<haped like the does.

Two old does (Nos. 283 and 284, Mearns collection), killed at the
same time and place as the two males last described, differ in color in
being much paler, with more yellowish suffusion throughout, espe-
cially in the region of the axilla: and upon the outer side of the hips.

An adult male (No. 293, Mearns collection), killed between Clear
and Sycamore crecks, tributaries of the Verde River in central Ari-
zona, December 22, 1885, weighed about 175 pounds. This specimen
had developed a coarse, almost shaggy coat, having completed the
winter dress which hunters designate the “ blue ” coat. The hairs of
the upper parts are bluish gray, but black and white annuli and
points give a general pepper-and-salt effect to the coloration. The
individual hairs are very pale bluish gray at base, subterminally
annulated with whitish, the rings succeeded by tapering black points.
The color is darkest in the median line above, especially from between
the horns to the interscapular region and on a tuft of long hair at the
end of the rump, covering the base of the tail, in these places
many of the hairs being black throughout or with a very broad point-
ing of black and narrow annuli of whitish. Upon the sides and hips
the annuli are broader and rusty tinted, giving a paler and slightly
ferruginous cast to those parts. The hair surrounding the white
buttocks is more decidedly rusty. The chest is sootv-plumbeous,
darkest in front, fading to white on the inner surface of the thighs
and hinder part of the abdomen, the white of the latter parts chang-
ing to pale yvellowish brown on the inner =ide of the limbs at the heel.
The mixed gray, black, and white color of the dorsum extends down-
ward upon the outer side of the hind limbs nearly to the heel, the
ferruginous washing to the white annuli appearing more strongly
_ below, though changing quite abruptly to rusty brown just above the
heel joint. The axille are white. changing upon the lower part.of
the fore limbs to creamy white. The color of the outer side of the
forearm, from the elbow to the wrist. gradually becomes rusty brown.
Below the radio-carpal joint the fore limb is ereamy white on the inner
and posterior surfaces down to the upper digits. The interdigital
region is densely coated with long hairs, which are darker than the
surrounding hair, this perhaps being due to earth staining. The
anterior and outer aspect down to the hoofs is distinctly rusty or
cinnamon color, the hairs being sooty at base instead of unicolor
throughout, as are the whitish hairs of the opposite surface. The hind
limbs, from the tibio-tarsal joint to the hoofs, are rusty yellowish
brown upon the outer surface,and much paler upon the inner aspect.
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There is a long tuft of dense hair of slightly darker color upon the
inner side of the tarsus between the heel and upper articulating sur-
face of the bone, and a similar growth upon the outer side in the
region corresponding to the extent of the tarsal gland, which begins
9 mm. below the upper articulation, and measures 144 mm. in length,
the surrounding hairs measuring 27 mm. in length. The head is
grayish, with the usual black l]Ol‘thhOe mark, grizzled within, occu-
pying the forehead, and blackish along .the anterior margin of the
ear, around the eye, and on the end of the muzzle. The tail is naked
at base below, white all around on basal portion, with a heavily
expanded black brush at the extremity; underside bare nearly to the
black tip.

The summer coat of this deer is short and scanty, and of a reddish-
brown color. An adult female (No. 612, Mearns’s collection), killed at
Bakers Butte, Mogollon Mountains, central Arizona, altitude 8,000
feet,July 26, 1887, weighed 105 pounds, after evisceration and removal
of the feet. As killed, it probably weighed about 150 pounds. The
upper parts are ash gray, densely overlaid by yellowish brown; chin,
throat, and inner side of limbs white; chest without any of the
sooty black color of the winter dress; eyelids black. An adult male,
killed by Gen. George Crook at Mud Tanks, 20 miles east of Fort
Verde, Arizona, October 2, 1884, had the horns hardened, but still
entirely covered by * velvet,” and had acquired the bluish winter
pelage.

The young are usually born during the late spring and summer
months, and at first have a spotted coat, in which I have seen them as
late as the end of October, in the. mountains of central Arizona.
One of a pair of twin bucks, in spotted coat, taken in the Black Hills,
near Jerome, Arizona, about October 1, 1887, is described in my
notes of October 9 as follows: The eves are large and exceedingly
beautiful, the eyelids having long black lashes. The location of the
tarsal and metatarsal glands is m.u'l\od by well-defined tufts of yel-
lowish brown hair. The dorsum is vellowish brown, with chains of
smalt white spots.  Pelage of upper parts ash gray, much mixed
with yellow brown, the head, ears, shoulders, and flanks being the
purest ash gray. The back is decidedly brown, darkest in the median
line, in an area defined by longitudinal rows of white spots extend-
ing from the occiput to the rump on either side of the spine. There
are a few white spots lower down, upon the fore part of the shoul-
ders, several irregular rows upon the sides. and others extending much
lower upon the thighs, The outer side of the limbs is decidedly yvel-
lowixh and the inner side soiled white. The base of the cars exter-
nally, sides of head, lower jaw, and throat are ashy white. Nasal
pad @nd hoofs glossy black.  Edge of ear narrowly rimmed with
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white. A large ovate spot, occupying nearly the whole forehead, is
dusky from a liberal admixture of black hairs; along its outer border
this spot becomes nearly black. There is a black area adjoining the
nasal pad, which is pro-
longed backward along
the upper lip, becom-
ing obsolete at the an-
gle of the mouth and
indistinct across the

lower jaw. Tufts of

yellowish' brown hajr Fi6. 23.—ODOCOILEUS HEMIONUS CaNUS. EL Paso, TEX4S.
(Cat. No. 63144, US.N.}.)
mark the places where

the horns are to appear. The outer surface of the ears is blackish
along the border terminally ; there is a dusky spot on lower border of
inside of the ear and a blackish spot between the ears. The chest and
breast are dark fuliginous.
Abdomen, inguinal region,
buttocks, and basal portion
of tail pure white. The
animal was molting and the
white spots rapidly disap-
pearing. Hunters informed
me that the spotted coat in
fawns of the mule deer
lasts but a few weeks.
Skull and tecth.—Com-
pared with the white-tailed
deer of the Odocoileus
americanus group, which
includes 0. teranus and O.
counesi of the present work,
skulls of the members of the
mule-deer group have the
brain-case low and flat-
tened (fig. 23). The pos-
F1G. 24.—TEETH OF ODOCOILEUS HEMIONUS CANUS. (Cat. terior facets of the OCCipital
No0.63144, U.S.N.M.) a, PROFILE OF RIGHT UPPER MOLAR condy]es are concave in-
SERIES; b, CROWNS OF RIGHT UPPER MOLAR SERIES; ¢, . .
PROFILE OF RIGHT LOWER MOLAR 8ERIES; d, CROWXS OF ternally instead of straight
RIGHT LOWER MOLAR SERIES; €, INCISOR-CANINE 8ERIES, or convex. The lnchrymal
FRONT VIEW: fossa is large and very
deep. The vomer is fused to the basisphenoid instead of hanging
free (fig. 194). The premaxillary very rarely articulates with the
nasal bone, being intercepted by a broad process of the maxilla.  The
mandibular ramus is more nearly vertical. The lateral teeth (fig.
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of the tail is broadly black at the end. grizzled with gray. and rosty
toward the base. The ears are extremely large and thick, densely
coated with hairs on both surfaces, those of the concavity being long
and somewhat curly. In proportion to the size of the animal the
cars are nearly or quite as large as those of the mule deer. The
tail is short, full, and foxy, the white hairs not coveri