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PART I.

Introduction.

The more recent studies of the Upper Devonian in New York

have shown that some of its five divisions are closely related to

each other by their fossil remains. Some of the most characfter-

istic fossils of one group often begin to appear in the formation

just below it, and to continue, though less abundantly, into the

succeeding horizon. It is for this reason often difficult to decide

whether a group is more closely related to the beds above or be-

low it. In the case of that at Ithaca, opposite views have been

held by the two paleontologists best acquainted with it at the

typical locality—Prof. Hall including it in the Chemung and

Dr. Williams placing it with the Portage.

The present paper has to offer such data and conclusions on

the relations which these faunas sustain to each other as the

writer has been able to gather from the detailed study of sever-

al secftions near Ithaca. All of the material colle(?ted during

this study has been presented to Cornell University and may
be found catalogued in the Paleontological Museum.

Brief Review op the Study op the Upper Devonian in

New York.

The basis of the present classification and division of the New
York Devonian was developed by the geologists of the New
York Survey—Hall, Vanuxem, Conrad and Emmons—during

the first ten years of its existence.

The first attempt to determine the age of the New York De-

vonian by means of its fossil remains was made by Prof. Jas.

Hall, who stated in 1838 that he considered "the rocks of the

4th Distridl as belonging to the Old Red sandstone and the Car-

boniferous group and to be above the Silurian system of Mr.

Murchison."^'^

Prof. Hall first introduced the term Ithaca group in 1839.!

As originally defined by him it included the rocks about the

south end of Cayuga Lake lying between the Genesee shale, or

Black shale as it was first called, and the Chemung.

In the Report for 1840, J Lardner Vanuxem gave the name

*2d Ann'l Rep't 4th Geol. Dist., p. 291, 1838.

t3d Ann'l Rep't 4th Geol. Dist., p. 318, 1839.

J 4th Ann'l Rep't 3d Geol. Dist., p. 381, 1840.
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Sherburne flagstone to the lower part of Hall's Ithaca group.

His classification of the Upper Devonian of New York was as

follows:

—

Tully limestone.

Black shale.

Sherburne flagstone.

Ithaca group.

Chemung group.

Montrose sandstone or sandstone of Oneonta.

In his Report for the 4th Distridl,* Prof. Hall states that in

the Genesee valley the Ithaca group and the Tully limestone

are wanting. He recognized there the following formations:

—

Portage group.

Gardeau group.

Cashaqua shale.

Encrinal limestone.

In 1842 the geologists of the 3d and 4th Distridls had reached

opposite views as to the relation of the Ithaca group to the for-

mations above and below it. Mr. Vanuxem states f that he had
intended uniting the Sherburne and Ithaca groups into one,

while Mr. Hall wished to unite the Ithaca and Chemung.
Vanuxem, however, retained the original arrangement, only sub-

stituting the name Portage or Nunda group which Hall had
used in western New York for Sherburne. No distind; line^ of

division is indicated by Vanuxem between the Ithaca group
and the Portage below or the Chemung above. In the Report

for 1842,1 Vanuxem introduced the term "New York System"
to include all of the New York formations from the Potsdam
sandstone to the Chemung inclusive. The following is his

classification of the upper part of the New York System:

—

Catskill group.

New York System.—Erie division. <

Chemung group.
Ithaca group.

Portage group.

Genesee slate.

Tully limestone.

Hamilton group.
Marcellus shales.

Prof. Hall united the Ithaca group with the Chemung in the

*4th Ann'l Rep't 4th Geol. Dist., p. 390, 1840.

t Final Rep't Surv. of 3d Geol. Dist., p. 171, 1842.

j Final Rep't Surv. of 3d Geol. Dist., p. 13, 1842.
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Report for 1843 ^^^^ made the following classification:

—

Chemung group. ( Portage sandstone.

Portage or Nunda group. I Gardeau flagstone.

Genesee slate. ( Cashaqua shale.

TuUy limestone. I Moscow shales.

Hamilton group I Encrinal limetone.

^ Marcellus slate. ( Ivudlowville shales.

Hall states as the reason for uniting the Ithaca and Chemung,
the impossibility of distinguishing them by any charadleristic

fossils. In the valley of the Genesee river Prof. Hall found the

three divisions of the Portage distincft and well marked, but

toward the south end of Cayuga lake he considered them scarce-

ly distinguishable. He considered the Portage fossils entirely

distincft from those above, and states* that he never saw one of

the Portage fossils in the higher group. As will be shown
later, this opinion was due to the lack of an intimate knowledge

of these faunas.

The classification of the Upper Devonian in eastern New York
has been attended with much difficulty. The absence or scarcity

of fossils in much of the series in that part of the State made
its correlation with the well defined faunas to the west difficult

and uncertain.

Vanuxem in 1840 recognized f a formation in the 3d Distridl

which he considered distin(5l from the Chemung and more re-

cent. He called this the " Montrose sandstone" from the town
of Montrose in Pennsylvania where it is well developed.

Mather included all of the rocks of the Catskill mountains in

his "Catskill Mountain Series" which he subdivided as fol-

lows X

:

—
I . Conglomerates and grits.

!Red and gray grits with red shales mottled with green

spots.

Montrose sandstone of Prof. Vanuxem.
3. Chemung group of Prof. Vanuxem.
4. Ithaca group of Prof. Vanuxem.
5. Sherburne flags.

6.

7. Hamilton group.

8. Marcellus shales.

*Geol. of N. Y., Part 4, p. 229, 1843.

t4th Ann'l Rep't 3d Geol. Dist., p. 381, 1840.

J 5th Ann'l Rep't ist Geol. Dist., p. 77, 1841.
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In his final Report* Vanuxem used the term "Catskill group"

for the uppermost member of the New York System which he

had previously called Montrose sandstone. The Catskill group

continued to be regarded for several years as distindl from and

subsequent in time of deposition to the Chemung.
The preliminary work of the classification of the New York

strata according to their organic contents into the groups which

have since been recognized as the paleontolgic units for the

United States was completed with the publication of the final

reports of the different distridls from 1840 to 1843.

In 1847 Edward de Verneuil visited America and correlated

the divisions of the New York System with the European for-

mations.! The divisions of the Erie and the five superior divis-

ions of the Helderberg he correlated with the Devonian of Eng-
land. He proposed to combine the Marcellus shale, Hamilton
group and Tully limestone into one division, and the Portage

and Chemung groups into a second division of the Devonian.

The discovery in the year 1862 of fish bones of a chara(5leristic

Catskill species associated with Chemung fossils in the Catskill

rocks created doubt as to the superior position of those deposits.

Col. E. Jewett declared his belief that there ^ "is no Old Red
sandstone in the State." Prof. Hall was led by the same facft

to modify his views of the extent of the Catskill group. He
expressed the opinion that the ' 'greater part of the area colored

on the geological map of New York as Catskill group is in fadt

occupied by the Portage and Chemung. "§
A comparative study of the Upper Devonian faunas of New

York led Prof. H. S. Williams to consider the Chemung and
Catskill as contemporaneous formations.

1

1

In his vice-presidential address^ in 1891 Prof. J. J. Stevenson
reviewed in detail the evidence bearing on the relation of the

Catskill to the Chemung and their extent. He considered the

Catskill and Chemung to have been deposited synchronously in

a shallow basin subsiding most rapidly to the east.

Mr. N. H. Darton proposed** as the result of stratigraphical

studies in the Catskill region that '
' Catskill

'

' be broadened

*Geol. of N. Y., Part 3, p. 16, 1842.

tBuU. Geol. Soc. of France, 2d ser., vol. iv.

JAm. Jr. Sci., 2d ser., vol. xxxiv, p. 418.

^ Can. Nat. and Jr. of Sci., new ser., vol. vii, p. 377.

II
Bull. U. S. Geol. Surv., No. 41.

11 Proc. Am. Assoc. Adv. Sci., 1891, p. 241.
**Am. Jr. Sci., 3d Ser., vol. xlv, pp. 203-209.
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from the name of an epoch to that of a period, and that it in-

clude the Chemung and Portage epochs. This suggestion to

substitute the name of a local formation not well characfterized

paleontologically for one of wide extent with a very distindtive

fauna like the Chemung has not met with favor and has been

followed by no other writers.

All recent studies of the Catskill group go to show that it is

the stratigraphic equivalent of the Upper Devonian of the cen-

tral and western parts of the State.

In the detailed and careful study of the relations of the Upper

Devonian faunas of New York, Prof. H. S. Williams was the

leader; and to him more than to any other student, paleontolo-

gists are indebted for our present knowledge of these faunas.

In the year 1894 he published the results of the study of a sec-

tion from Cayuga lake to Bradford county, Pennsylvania. The

horizons included in this study are shown in the following sec-

tion =*=:

—

Feet.

XII. Barclay coal bed.

XL Pottsville conglomerate.

X. Mauch Chunk Red shale. V 1000

IX. Pocono Gray sandstone.

Catskill Red sandstone.

Upper Chemung fauna in Penna. (top at Ulster)... 300

Typical Chemung fauna (outcropping in the vicini-

ty of State-line, bottom of Chemung Narrows, N. Y. 300

Lower Chemung fauna (bottom outcrops at Caroline,

Danby and Newfield) ••• 600

- Upper Portage Sandstones and Shales of H. S. Wil-

liams • 600

f Upper Ithaca 200

Middle Portage, j
Typical Ithaca 100

(Lower Ithaca 150

Lower Portage Sandstones and Shales 250

, Genesee Shales • ••

3500

In this study Dr. Williams attempted to discover the associa-

tion of the species in faunas and the relation of these to each

other. In the Portage rocks at Ithaca two distincft faunas were

recognized,—the Cladochonus and Spirifer Icevis,—and the rela-

tion of these to those of the Ithaca group was pointed out.f

* Trans. Am. Inst. Min. Engineers, vol. xvi, p. 945.

t Bull. U. S. Geol. Surv., No. 3, p. 11.
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In the Ithaca group Williams recognized five faunas—the Lin-

gula complanata, Spirifer firnbriatus, Spirifer niesastrialis, Rhyn-
chonella e'xhnia and Spirifer mesacostalis.

The Lingula complanata fauna is a recurrence with a slight

modification of the fauna found in the Marcellus shales and the

Genesee slate. The presence of this fauna and the recurrent

Hamilton species in the Ithaca fauna he considered to be the

result of a shifting of faunas,—new conditions and faunas driv-

ing the Hamilton and Marcellus faunas out of the area in ques-

tion and permitting them to return at intervals, while in some
arreas they lived on continuously undisturbed by new conditions.

Above the Ithaca fauna Williams found a recurrent Portage

fauna containing Lunulicardium fragile and Glyptocardia speciosa.

The occurrence of these chara(5teristic Portage species above the

Ithaca fauna led him to refer it to the Portage group instead

of the Chemung where Hall placed it.

In western New York the studies of Williams and Clarke have
thrown much light on the relations of the Upper Devonian
faunas.

In 1883 Prof. Williams published a paper* on a peculiar fauna

in Ontario county at the base of the Chemung in what he called

the Naples beds. In this fauna he found a majority of forms

to be species characteristic of the lyinie Creek beds of Iowa, to-

gether with a few species peculiar to the Ithaca and Lime Creek
faunas. He therefore correlated the fauna of the Naples beds

with the Kinderhook in the West and the Ithaca fauna to the

east.

In Ontario county, Prof. Clarke, as a result of his studies (pub-
lished in i885t) found that the Portage group, as originally de-

fined by Hall, includes an assemblage of unlike faunas, the lower

ones being closely related to the Genesee or Hamilton, while the

upper are related to the Chemung. The Cashaqua and Gardeau
beds of Hall he includes under the name of the Naples shales.

Of the 47 species occurring in the Naples shales, Clarke finds

that 34 per cent, occur in the Genesee shale and 19 per cent, in

the Hamilton proper, while but 2.1 percent, occur in the Port-

age. He concludes, therefore, that the Naples beds should be
regarded as constituting the uppermost member of the Hamil-
ton, or together with the Genesee, as representing a distincfl

geological epoch.

*Am. Jr. Sci., vol. xxv, p. 97.
tBull. U. S. Geol. Surv., No. 16.
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About 600 feet of sandstone above the Naples beds are re-

ferred to the Portage. Only ten species have been found in

the fauna of these Portage sandstones, seven of which are com-

mon to the Chemung.
It should be observed that

*

' Naples beds' ' as used by Williams

and Clarke represent entirely different horizons. Prof. Williams,

who introduced the term, applied it to a horizon "about twelve

hundred feet above the highest Genesee slate."* Prof. Clarke

has applied the same term to a portion of Hall's Portage lying

diredtly above the Genesee; above the Naples beds of Clarke is

the Portage sandstone followed by the High-point bed, which

latter is equivalent to the Naples horizon of Williams. In order

to avoid confusion, the term Naples beds, if used, should at

least include the horizon originally designated by Williams.

As regards the absence of the Ithaca fauna from the Upper
Devonian of western New York, the results of Prof. Williams'

studies of the Genesee se(5liont correspond with those of Clarke

and Williams in Ontario county. The fauna of the Portage

group of the Genesee se(5tion as given by Prof. Williams is very

meagre as compared with the Portage as developed at Ithaca,

while it contains some of the more chara<fleristic fossils found at

Ithaca, as Glyptocardia speciosa and Lunulicardium fragile. Most

of the species which at Ithaca are common to the Portage and

Ithaca groups are absent from the Portage of the Genesse sec-

tion. Immediately following the Portage, Williams finds the

typical Chemung fauna. The peculiarities of the Chemung
fauna immediatety above the Portage fauna indicate that it

represents a later stage than the Ithaca fauna. At Hornells-

ville, about half way between the Genesee and Cayuga sedtions",

Orthis tioga of the Chemung, and the Chemung stage of Spiri-

fer mesacostalis were found diredlly above shales carrying the

Portage Glyptocardia fauna. The occurrence in the western

sections, immediately above the Portage, of fossils of a type

which in the eastern sedtions were developed after the Ithaca

stage, indicates that in the west the Portage fauna must have

continued until after the close of the Ithaca stage in the east.

Previous to his study of the Genesee se(5tion, Prof. Williams

made a comparative study of ten sections through the Upper

Devonian. These extended in an east and west diredtion from

*Am. Jr. Sci., vol. xxv, p. 97, 1883.

tBull. U. S. Geol. Surv., No. 41.
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the Cuyahoga sedlion near Cleveland, Ohio, to the Chenango
sedlion of the Chenango valley. The conclusions which Prof.

Williams reached from the study of these sedtions regarding the

chara(?i:er of the Portage, he expresses as follows*: "The Port-

age rocks and their faunas are comparatively local, belonging to

the central part of the area, the fauna failing in the more west-

ern se(ftions, and both fauna and lithologic chara(?ters are unrec-

ognizable east of the Cayuga secftion."

Concerning the differences between the faunas of the Portage

horizon and the Genesee along the Cayuga and eastern se(5lions

he says,t "It is evident from the study of the secftions, that the

interval occupied in the Genesee sedlion by the typical Portage

fauna is represented in the Cayuga secftion by an entirely differ-

ent set of species, while still farther east in the Chenango and
Unadilla secflions the same interval is filled by a preliminary

stage of the Catskill.
'

'

The views which Williams held of the relation of the fauna

of the Ithaca group to its antecedent and subsequent faunas,

he states as follows: "The Ithaca group of the State reports

contains faunas which I have defined as stages in the successive

modification of the Hamilton fauna. This set of faunas differs

from the Chemung in the absence of several of its common and
abundant species and by presenting unmistakable evidences of

earlier stages in modification of species which are near enough
alike to be classified under the same specific name. "X
The Ithaca fauna, like the Portage, Williams considers to

have a limited geographical extent, being best developed in the

east, and blending toward the west with the Portage fauna

which in the western secftions entirely replaces it. The transi-

tion at Hornellsville from the Glyptocardia fauna of the Portage
directly to the lowest true Chemung fauna characflerized by
Orthis tioga he considers evidence that the Ithaca group has no
representative in the region west of there. §
The correlation of the Upper Devonian faunas of central and

eastern New York with those of the more western has been at-

tended with considerable difficulty owing to the changes in the

several faunas in passing westward. In most of this region the

Tully limestone and Genesee shale are absent, their most eastern

*Proc. Am. Assoc. Adv. Sci., vol. xxxiv, p. 233.

t Ibid.

X Ibid.

\ Bull. U. S. Geol. Surv., No. 41, p. 30.
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outcrops being on the west side of the Chenango valley. The
absence of these formations leaves no definite line of division

between the Hamilton and the faunas above. This has led to

much uncertainty as to whether the bluish shales and sandstones

underlying the Oneonta sandstone and containing a fauna com-

posed of Hamilton fossils and a few Ithaca group species belong

in the Hamilton or above the horizon of the Genesee shale.

These faunas of uncertain affinities have been studied in Otsego

and Chemung counties by Williams, Prosser and Clarke. While

these careful observers agree in the main in their conclusions as

to the relations of the faunas of this region there are some dif-

ferences, and it may be worth while to summarize briefly the

results of their published studies.

In his paper on the classification of the Upper Devonian,*

Prof. Williams describes the faunas of the Chenango and the

Unadilla river sedtions. The faunas above the Genesee shale in

these sedlions represent, according to him, five stages of the modi-

fied Hamilton fauna and one stage of the Chemung. The stages

which he recognizes are the Paracyclas lirata, A trypa reticularis,

Leiorhynchus globuliformis , Tropidoleptus carinatiis, Spirifer me-

sastrialis stages of the Hamilton followed by the Rhynchonella

contrafla stage of the Chemung. The nearly barren sandstones

and conglomerates lying above the last of these stages and in-

tervening between the first two are stages of the Catskill. These

modified stages of the Hamilton correspond to the Ithaca group

of the Cayuga sedtion. Williams finds no representative of the

Portage fauna in these se(5lions.

Prof. Prosser has studied the same sections and has published

a complete list of the fossils identified by him in the Unadilla

sedlion.f

In another paper % he discusses the correlation of the Upper

Devonian faunas of central and eastern New York. In this

Prosser recognizes above the typical Hamilton faunas represent-

ing two stages of the western sedtions, the Portage and the Ith-

aca group stages. The determination of the Portage stage seems

to be based on stratigraphic evidence. The presence of the

Portage in the Chenango valley is not shown by the lists of

fossils given since none of them are chara(5teristic of the typical

western Portage. The lists of fossils indicate that the typical

*Proc. Am. Assoc. Adv. Sci., vol. xxxiv, p. 222.

1 1 2th Ann'l Rep't State Geol. of N. Y., pp. 1-35.

JAm. Jr. Sci., vol. xlvi, pp. 212-230.
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Hamilton in the Chenango valley is followed by beds bearing

an Ithaca fauna, though these may be the stratigraphic equiva-

lents of the Portage of the western secftions.

More recently Prof. J. M. Clarke has studied the fossiliferous

beds below the Oneonta sandstone in the Chenango valley. In

the western part of Chenango county Prof. Clarke found the Spi-

rifer mesastrialis fauna lying unquestionably above the Genesee

shales. Where the Genesee and Tully formations in the Che-

nango valley and the eastern part of the region are absent Clarke

makes the presence of Spirifer mesastrialis the index of the ap-

pearance of the supra-Hamilton fauna. The Portage fauna, ac-

cording to Clarke, is entirely absent from the Chenango valley.

There is, he states,* not a single species common to the typical

Portage of the Genesee sedlion and the Ithaca fauna of the Che-

nango valley.

The Cayuga secftion, he thinks, represents the mingling of

those two faunas, the Portage from the west and the Ithaca

fauna from the east.

The immediate successor of the typical Hamilton fauna in

this region represents a more perfect and normal development of

the Ithaca group fauna, Prof. Clarke thinks,! than is to be found

in any of the sedlions to the west. Overlying the Ithaca group
of this region are Oneonta flags and shales. These Oneonta
beds Clarke considers to be the equivalent of the typical western

Portage. The principal evidence given for this correlation is

the occurrence of peculiar concretions found in both formations.

The first diagrammatic presentation of the relations of the Up-
per Devonian faunas, based on the view that some of them were
local faunas imperfe(5lly developed or entirely absent from some
of the secftions, was a series of sedlions of the Upper Devonian
published by Prof. Williams in 1886. J -

All of the paleontologists who have since studied the New
York Devonian have reached similar views as to the local de-

velopment of the faunas.

Fig. I, republished from Prof. Clarke's Report § on the Che-
nango valley, represents probably as accurately as our present

knowledge will permit the relations of the Upper Devonian
faunas in the eastern, central and western parts of the State.

*i3th Ann'l Rep't State Geol. of N. Y., p. 555.
t Ibid.

JProc. Am. Assoc. Adv. Sci., vol. xxxiv.

\ 13th Ann'l Rep't State Geol. of N. Y., p. 556.
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PART II.

The Ithaca Sections.

Stratigraphy

.

—The rocks of the Portage and the Ithaca groups

outcrop along the sides of Cayuga lake valley about Ithaca,

New York. The Portage rocks rest upon the black Genesee

shale, and are terminated above by the Ithaca shale. Tough
sandstone flags, often wave-marked, together with beds of more

arenaceous charadler, constitute the Portage rocks, which are

here about 250 feet in thickness. The base of the Portage is

sharply defined by a fine-grained, hard, blue sandstone about 3

feet in thickness. From Esty's glen to the point where the

base of the Portage passes below the surface of the lake, the

dip is more than 100 feet to the mile. Near Ithaca the dip be-

comes less, and to the south it is very slight for several miles.

The soft argillaceous beds which lie above the Portage have

been called the Ithaca shale by Prof. Williams. These shales

are often stained a reddish brown by iron. Lenticular layers of

sandstone sometimes occur in these shales. Above the base of

the Ithaca shale 25 or 30 feet, it loses its arenaceous chara(5ter

and is replaced by the sandstone flags and intercalated shales

which contain the typical Ithaca fauna. These beds are fossili-

ferous for a thickness of nearly 400 feet. The rocks containing

the Ithaca fauna are followed by nearly 600 feet of barren

sandstone flags which extend to the tops of the hills about Ith-

aca. The fossiliferous beds of the Chemung do not appear in

the immediate vicinity of Ithaca, but several miles to the south

they form the tops of the hills along the southern extension of

Cayuga valley above the barren strata.

The numerous deep gorges of the streams entering the Cayuga
valley afford excellent exposures of the rocks about Ithaca, from

the base of the Portage to the top of the Ithaca group. Ten
secflions through these rocks have been carefully studied and
the results are given in the following pages.*

*NoTE.—The sedlions are numbered in the order in which they were
studied. All of the specimens on which the lists of species are based are
in the Paleontological Museum. Two numbers are attached to each speci-

men, the first indicating the secflion, and the second the stratigraphic posi-

tion or station in the section from which it came, e.g., 1-2 refers to the
second station in the Fall Creek sedtion.
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Section I, Fall Creek.

This sedlion begins in the upper Portage sandstone at the foot

of Ithaca falls and ends at the outcrops in the bed of the

stream above Forest Home. This sedlion includes about 410
feet of strata.

Station i.—The fauna of this station occurs in the Portage

flagstone and shale exposed at the foot of Ithaca falls. This is

the best locality known for collecting Spirifer Icevis, which is

the predominant species, and its associated fauna.

The following is a list of species obtained from about three

feet of strata: Spirifer Icevis a*, Spathella typica c, Goniatites

sinuostis? r, Crayiia sp. r, Cyrtina hamiltonensis r, Lumdicardium
fragile a, Palceoneilo filosa a, Orthoceras pecator r, AviadopeHen
latUus var. ithacensis r, Goniatites discoideus c, Modiomorpha sub-

alata, Grammysia subarcuata r, Taxocrinus ithacensis stems, Cho-

netes lepida a, Pleurotomaria capillaria r, Chonetes scitnla r, Gom-
phoceras tumidiitn r, Glyptocardia speciosa r, Coleohis tenuicinnus,

Nucida diffidens r, Mytilarca chemungensisf r, Leiorhynchus mesa-

costalis, Lingtda ligeaf r, Plumulina plumai^ia c, Aviadopefleti

rugtzstriatusf , Leda diversa.

Station 2.— 135 feet above Station i.

The rocks containing the fauna of the Ithaca shale are ex-

posed in the vertical cliffs of the falls, so that no representative

of it were obtained from this sedlion.

At the summit of Ithaca falls the sandstone and silicious shale

contain the following species, indicating the initiation of the

Ithaca fauna: Produn:ella speciosa c, Spirifer ntesacostalis, Chonetes

setigera c, Amboccelia umbonata c, Pleurotomaria capillaria. Micro-

don tenuistriatus , Stiflopora nieeki c, Palceoneilo constrifla, AHin-
opteria boydi, Orthoceras bebryx var. cayuga, Modiom,orpha subalata

var. chemungensis c, Nucula corbidiformis

.

Station j.—From the foot of the cascade below the electric

light plant, the following species were colledled: Amboccelia um-
bonata a, Chonetes scitida, Rhynchonella exim,ia a, Palceoneiloflosa

,

Leiorhynchus ntesacostalis, Gomphoceras tiimidum r, Modiomorpha

subalata var. chem,ungensis , ABinopteria boydif r, Spirifer mesas-

trialis a, Microdon bellistriatus r, StiHopora meeki, Pleiirotomaria

capillaria r, Grammysia subarcuata? , Cyrtina hamiltonensis c, Pro-

* The letter placed after a species refers to its abundance,—a, indicating

abundant, c, common and r, rare.
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duRella speciosa, Conidaria congregata a, Monticulopora sp. r, Co-

leokis temddnflus r.

Station 4..—From the top of the cascade at the electric light

plant, the following species were obtained: Spirifer mesastrialis c,

Leiorhynchus mesacostalis r, Microdon bellistriatiis, Pleitrotomaria

capillaria r, ABinopteria perstrialisf , Plumaria phunidhia r, Stic-

topora meeki c, Orthoceras bebryx var. cayuga.

Station 5 (a).—The following species were obtained a short

distance above Station 4: Cyrtina hamiltonensis? , Ambocoelia uni-

bonata^ Spirifer mesacostalis r, Leiorhynchus mesacostalis c, Rhyn-
chonella eximia c, Rhynchonella stephani c, Gramtnysia subarcuata,

Stiftopora meeki, ABinopteria perstrialis, PalcEoneilo filosa, Modio-

morpha subalata. var. chemungensis c, Plumaria plumulina.

Station 5 (b).—About four feet higher than 5a, just below

the foot bridge, in a calcareous layer, the following species oc-

cur: ProduBella speciosa a, Orthis impressa c, A trypa reticularis c,

Rhynchonella pugnus c, StiBopora -meeki.

It will be observed that this is the first occurrence in this

sedlion of the last three brachiopoda noted above.

Station 6.—The following species occur in the first exposures

above the foot bridge: Orthis impressa, Palcsoneilo Jilosa, Stro-

phodonta m.7icronata c, ProduBella speciosa, ABinopteria boydi? r,

Grammysia subarcuata, Tantaculites belhdus, Chonetes lepida, Cho-

netes scitjda, Spirifer mesacostalis a, Goniatites sinuosusf, Atrypa

reticidaris.

Station 7.—In the bottom of the gorge, a short distance above

Station 6, the following species occur: Strophodonta mucronata a,

ProduBella speciosa. Crania sp. , Pterinea chemungensisf , Spirifer

mesacostalis a, Atrypa reticularis , Palceoneilo filosa r, Platyceras du-

mosumf r, Orthis impressa c, AvicidopeBen cancellatusf r, Cyrti?ia

hamiltone7isis r, Goniatites complanatus r, PterinopeBen ereBus r,

Modiomorpha subalata var. chemungeyisis r, Panenka sp?.

Station 8.—Just below Triphammer falls, the following species

were noted: Strophodonta mucronata a, Goniatites complayiatusf

,

Chonetes scitula r, ProduBella speciosa c, Orthis impressa r, Platy-

ceras ereBuin r, Spirifer mesastrialis r.

Station p.—From the lower shelf of Triphammer falls, the

following species were obtained: Chonetes scitula, Strophodonta

perplana var. ?iervosa. Crania sp., Productella speciosa a, Stropho-
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donta imicronata a, Spirifer mesacostalis a, Atrypa reticularis a,

Goniatites coniplanahisf r, Edmondia subovita r, Niicida corbuli-

forniis r, Ambocoelia innbonata r, Microdon bellistriatus c, Grammy-
sia subaraiata r, Palceoneilo filosa c, Orthoceras bebryx var. cayuga,

AviculopeBen, Cyrtina hamiltonensis, ABinopteria boydix.

Stations 10 & zz.—The lists of fossils from two slightly differ-

ent horizons at the top of Triphammer falls having the same

fauna have been combined in the following list: Schizodus

chemuiigensis, Edmondia subovata, Nucula diffidens, Lunulicar-

diuin fragile r, Cyrtina hamiltonensis a, AElinopteria boydi c, Pro-

duHella speciosa c, Atrypa reticidaris a, Modiornorpha subalata var.

chemungensis c, Spirifer mesacostalis c, Chonetes setigera c, Micro-

don bellistriatus X , AviculopeH^en sp., PterinopeHen ereHtcsx, Cra-

nia sp. r, PalcBoneilo plajia c, Orthoceras sp. r, Platyceras sp. r,

Mytilarca chemungensis r, PalcBoneilo filosa c, Spathella typica r,

Goniophora yninor r, Strophodonta mucronata a, Macrodon sp. r,

Orthis inipressa c, Pleurotomaria capillaria r, Chonetes scitida c,

Orthoceras bebryx var. cayuga? r, Aulopora sp. r, Chonetes lepi-

da r, Orthoceras demusf r, ProduH^ella hallana r.

Station 12.—The following species were obtained at the old

quarry above Triphammer falls: Strophodonta mucronata a, /<^/-

tsoneilo constrifla, Cyrtina hamiltonensis, Spathella typica Schizo-

dus chemiingensis , Chonetes scitida, Spirifer mesacostalis , ProduBella

speciosa; ASlinopteria boydi, Pterinea ( Vertumnia) reproba.

Station ij.—Below lower bridge, Forest Home.
The shales here contain an abundance of fossils, of which the

following species were identified: Strophodonta imicronata, Ortho-

nota parvula, Modiornorpha subalata var. chemungcrisis, Grammy-
sia subarcuata, Palceoneilo maxima, P. plana, P. constriHa, Crania

sp?, Cho7ietes scitida, Orthoceras s"^., Rhynchonella pugnus, Schizo-

dus chemungensis, Leda diversa, Spirifer mesacostalis, Spathella

typica, Atrypa reticularis, AHinopteria boydi, Bellerophon ithacensis,

AviculopeBen cancellatus, Pleurotomaria sp., PterinopeHeyi (Ver-

tumnia) reproba, Ardhroacantha ithacensis.

Prof. H. S. Williams informed the writer that he discovered

Spirifer Icevis and its associated fauna near this station but they

have not been re-discovered.
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Section II, Cascadilla Creek.

The Cascadilla creek se(5lion embraces the rocks exposed along

the gorge from the old mill to Eddy's dam,—about 320 feet of

strata.

Station i.—This station is in the dark Ithaca shale at the

base of the lowest cascade in the gorge. The species common
here are typical of the Ithaca shale. They are Lunulicardiuni

fragile, Lingula compla^iata, Leiorhynchus niesacostalis (sm. var. ),

Rhynchonella eximia.

Station 2.—About 30 feet above Station i, the following spe-

cies occur: Glyptocai^dia speciosa, Produflella truncata, Palaoneilo

Jilosa, Leiorhynchus viesacostalis, Microdon bellistriatus , Orthoceras

sp. , PalcEoneiloplana, Pleurotomaria capillaria, Microdoii gregarius.

Statio7is J & ^.—About 55 feet above Station r, the following

species were found: Palczoneilo filosa, Nucula diffidens, N. corbuli-

for^nis, Microdo7i gregarius, Chonetes sutula, Palceoneilo maxima,
Rhynchonella eximia, Modiomorpha subalata var. chemungensis,

Spirifer mesacostalis, Leiorhynch^is mesacostalis, Ple^irotomaria cap-

illariaf , ProduBella speciosa, Orthoceras sp. , A£li7iopteria boydi.

Station 5.—95 feet above Station i, the following species were
obtained: Spirifer mesacostalis , Rhynchonella eximia, Nucula diffi-

dens, PalcB07ieilo constrifta, P. filosa, P. plana, P. maxima, AH-in-

opteria perstrialis, Modiomorpha subalata var. chemungensis, Micro-

don gregarius , Chonetes setigera, C. scittda.

Station 6.—122 feet above Station i, the following species oc-

cur: Microdon bellistriatus, A£linopteria boydi, Rhyncho7iella ste-

phani, Spirifer mesastrialis , Grammysia subarcuata, Nucula corbuli-

formis, Pleu7'otomaria capillaria, Modiomorpha subalata var. che-

7nu7igensis, A77iboccelia ui7ibo7iata, Spirifer mesacostalis, Leiorhyn-

chus 77iesacostalis, Orthoceras sp. , Cho7ietes scitula, Paltzoneilo max-
i7na, P. constriHa, P. filosa, Cyrtina ha7niltone7isis , Cryptonella eu-

dora.

Station 7.—The following species were obtained 150 feet above
Station i: Spirifer mesacostalis , Pterinea reproba, Pleurotomaria

capillaria, Leptodesma sociale, Chonetes scitula, AElinopteria perstri-

alisf , StiSIopora meeki, Goniatites s^., Gra7nmysia elliptica, Chojie-

tes setigera, AHinopteria sp?, Cyrti7ia hatniltonensis , Belleropho7i

sp., Modio77iorpha subalata var. chemwigensis, Aflinopteria boydi,

Pal(eo7ieilo plana, Rhy7ichonella exiTnia, Plumuli7ia plumaria.
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Goinphoceras htmidiini^ Cryptonella etidora.

Station 8.—The following fauna was noted 180 feet above
Station i : Pleurotomaria capillaria? , PalcEoneilo plana, Prodiiflella

speciosa, Spirifer mesacostalis, Cryptonella eudora, AHinopteria

boydi, Stiflopora meeki, Rhyncho7iella eximia, Modiomorpha suba-

lata var. chonungerisis, Cyrtina ha^niltonensis

.

Station p.—I have obtained the following species 195 feet

above Station i: Cyrtina hamiltonensis , Gomphoceras tumiduin,

AHinopteria perstrialis, Pleurotomaria capillaria, Spathella typica,

Orthoceras bebryx v2iX: cayuga, Nucula corbiiliformis , Schizodus che-

mtingensis, Palceoneilo plana, P. constriHa, Elymella nuculoidesf

,

StiHopora meeki, Spirifer mesastrialis , Chonetes scitula.

Station 10.—At the foot of the falls, just below Heustis Street

bridge, 225 feet above Station i, the following species occur:

Atrypa reticularis, ProduHella speciosa, Rhyyichonella pugnus, Or-

this impressa, Spirifer mesacostalis , Cyrtina hamiltonensis, Stropho-

donta vuicronata.

Stations 11 & 12.—From the arenaceous sandstone and shale

under the Heustis Street bridge, the following species were ob-

tained: Aulopora sp., PalcBoneilo filosa, Mytilarca chem.ungcrisis,

Spirifer tnucronatus,Aflinopteria boydi, Orthis impressa, ProduBella

speciosa, Cyrtina hamiltonensis, Strophodo7ita perplana v2iX . nervosa,

S. mucronata, Orthoceras pecator, Rhyncho7iella pugnus, Schizodus

chetnungensis , Microdon bellistriatus, PalcEoneilo constrifia, Modio-

morpha subalata var. chem,ungensis, Edmondia subovataf, Gonio-

phora minor? , Microdon chemungensis.

Station zj.—The following species were obtained below the

electric railroad bridge, 285 feet above Station i: Atrypa reticu-

laris, Loxonema sp., ProduHella speciosa. Microdot! sp., Stropho-

donta mucronata, Chonetes scitula, C. lepida, Goniophora Tuinorf

,

Modiom,orpha subalata var. chernungensis, Cyrtina hamiltonensis

,

Schizodus chemungcrisis, Goniatites s^., Palceoneilo flosa, Strapho-

donta perplana var. nervosa, Aviculopeflen sp.

Station 14..—The following fauna was found 300 feet above Sta-

tion i: Edmondia subovata, Cho?ietes lepida, Ptychodesma nanumf

,

Pleurotomaria capillaria, Palceoneilo filosa, P. constriHa, Mytilarca

chemungensis, Microdon bellistriatus, Aflinopteria perstrialisf , Bel-

lerophon leda, Modiomorpha subalata var. chemungensis, Macrodon

sp., Strophodonta mucronata, S. perplana var. nervosa, AHinopte-

ria bovdi, Atrypa reticularis, Pteririea sp?, Linudicardium fragile.
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Grainmysia stibarcuata, Niicula corbidiformisf , Spirifer mesacosta-

lis, Prodii£lella speciosa, Pterinopenen reprobaf, Amboccelia nmbon-

ata, Macrodon chemungensis.

Station 15.—305 feet above Station /, the following fauna oc-

curs: PdliBoneilo plana, P.Jilosa, P. constrifta., Macrodon chemung-

ensis, Crania sp., Atrypa reticularis, ABinopteria boydi, Spathella

typica, Schizodus chemungensis, Aulopora sp., Microdon bellistria-

tus, Pleurotomaria capillariaf , Cyrtitia hamilto7ie7isis , Strophodanta

mucronata, Spirifer mesacostalis, Chonetes scitula, Nucula corbiili-

formisf

Station 16.—The fauna of this station occurs under the foot

bridge below the dam, 320 feet above Station i : Palceoneilo con-

stri^a, P. filosa, P. plana, Microdon bellistriatus , Cyrtiria haniilton-

ensis, Crania sp. , Prod^iBella speciosa, Pleurotomaria capillaria,

Spirifer mucronatus, Modioniorpha subalata var. chemungensis, Bel-

lerophon ledaf , Chonetes scitula, Atrypa reticularis , Spathella typica,

Strophodonta inucronata, Schizodus chemungensis.

Stations ly & 18.—The following species were obtained from

the beds exposed at the end of the foot bridge, about 10 feet

above the last station: Schizodus chemiingeyisis, Atrypa reticularis,

Chonetes scitula, Crania hajniltonice? , Strophodonta miicronata,

Grammysia sp. , ABinopteria boydi, Microdon bellistriatus , Chonetes

lepida, Modiomorpha subalata, Palcsoneilo flosa, Prodii£lella speci-

osa, Spathella typica? , Tentaculites spicidus, Cyrtina hamiltonensis,

Modiomorpha subalata var. chemungensis. Crania sp., Goniophora

minor, PalcEoneilo constriHa, AviculopeBen sp., Nucula diffidens,

StiBopora meeki, Spirifer mesacostalis, Grammysia subarcuata,

Orthocci-as bebryx var. cayuga.

Section III, University, McGraw and Cornell Quarries

This secftion includes only about 60 feet of Ithaca group strata.

Station i

.

—The quarry below the McGraw-Fiske mansion at

the edge of Fall Creek gorge, which is 175 feet above the

Spirifer Icevis bed at the foot of the falls, furnished the follow-

ing fauna: Cyrtina hamiltonensis r, Leiorhynchus mesacostalis c,

Spirifer mesacostalis c, Grammysia subarciiataf r, Microdon belli-

striatus c, Gojiiophora sp. , Modiomorpha stibalata var. chemungen-
sis c, Rhyncho7iella eximia, Palcsoneilo filosa, Chonetes scitula a, C.

setigera c, Orthocei^as bebryx var. cayuga r, Pleurotomaria capillaria
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r, Lhigula complariata r, PalcBoneilo plmia.

Station 2.—The quarry in the cemetery lies about 25 feet

above the last. PluTuulina plumaria occurs here rather abund-
antly. Some of the species associated with it are Pleurotomaria
capillaria, Rhynchonella eximia^ Spirifer mesacostalis, S. mesastri-

alis, Aflinopteria sp.

Station j.—University quarry is about 235 feet above the

Spirifer Icevis zone in Fall creek. The Spirifer mesastrialis fauna
reaches its best development here. The species identified from
this quarry are as follows: Spirifer mesastrialis a.,S. mesacostalis c,

Rhynchonella eximia c, Cryptonella endora a, Bellerophon sp?,

Spathella typicaf, Platysto^na lineattim var. callosum r, Pleurotoma-
ria capillaria r, Cyrtiiia hamiltonensis c, PterinopeSlen ereftus r,

StiHopora meeki c, Gomphoceras tujnidum. r, Ailinopteria boydi,

Orthoceras bebryx var. cayuga, Leptodesma socialef.

Section IV, Williams Creek.

This secftion affords a good continuous exposure of the rocks

from the upper Spirifer IcEvis zone of the Portage well up into

the Ithaca group.

Station i. —At the southwest corner of the lake, about 6 feet

above its level, the upper Portage Spirifer Icevis fauna occurs.

The following species were found: Spirifer Icevis, Aulopora sp.,

Paltzoiieiloflosa, Orthoceras sp. , Crania sp., Cyrtina hamiltonensis.

Station 2.—At the old quarry near the railroad, about ^ mile

south of Williams creek, the following species were obtained

about 15 feet above the level of the lake: Goniatites discoideus,

Pal(zoneilo filosa, Orthoceras ^-^.^ Chonetes lepida? , Leptodesma sp.

,

PalcEoneilo constriHa, Aulopora sp.

Stations j & ,^.—These two stations occur in the Ithaca shale

about 60 feet above the lake. The following species were
found: Lunulicarditim fragile c, Produriella speciosa a, Li?ig7ila

complanata a, Leptodesma sociale, Orthoceras pecator.

Station 5.—This station is 265 feet above the lake in a bed
of impure limestone about 5 feet in thickness. Nearly all of

the following list of species are from this limestone, but a few are

from the shale immediatel}^ beneath: A trypa retic7ilaris a, A.
spinosa c, Spirifer mesacostalis, S. mesastrialis c, Cyrtina ha7nilton-

ensis c, Cryptonella eudora c, Leiorhynchus mesacostalis, StiHopora
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meeki a, Palcsoneilo filosa r, Z'. constricla r, Mytilarca chermingen-

sis c, Rhynchonella ptcgnus a, Goniatites sinuosiis r, Prodiiclella

speciosa a, Spirifer mesacostalis a, Goniatites complanatusf r, AHhi-
opteria boydif r, Orthoceras sp. c, Strophodoiita mucronata, S. per-

plana var. nervosa, S. demissaf r, Bellerophoyi sp. r, Goniophora

minor r, Modiomorpha subalata var. cheniungensis c, Nucula diffi-

dens c, A^. corbulifor-mis , Glossites depressus r, Rhynchonella eximia

c, i?. stephani, Schizodus che7nu7ige7isis r, Microdon gregaritis

,

Pterinopeflen sp., Aviadopec2e?i striatiis r, Pleiirotomai'ia capillaria,

Platyceras sp. , A£linopteria boydi, Orthis impressa a, Graminysia

subarcuata r, Zaphrentis simplex? r.

Station 6. —This horizon, which is just above the wagon road

and 330 feet above the lake, afforded the following species: (9r-

///w impressa, Atrypa reticularis, A. aspera, Produclella speciosa,

Spathella typica, Strophodo7ita perplana var. nervosa, S. mucronata,

Chonetes setigera, Rhyncho7iella piig7ius, Goniatites coniplanat^is

,

Spirifer 77iesacostalis, Mytilarca che7mi7ige7isis, 07'thoceras sp.

Station 7.—About 10 feet above the last station, the following

species were colledled: Gra77t7nysia sp?, Porcellia 7iais, Atrypa re-

ticida7'is, Spirifer 77iucro7iatus , Orthis sp., Produclella speciosa, Cho-

Tietes lepida, Palceo7ieilo filosa, Platyceras bucculentu7n, Stj^ophodonta

mucro7iata, Aclinopteria boydi.

Section V, Quarries.

This sedlion has for its lowest station a rock exposure in the

bank of Six Mile creek at the Cayuga Street bridge. All the

other stations are in the quarries on South Hill and on the

north side of Six Mile creek. The se(5lion includes a thickness

of 230 feet beginning in the Ithaca shale.

Station i.—Six Mile creek at Cayuga Street crossing.

Just above the Ca5mga Street bridge, about ten feet of dark

shale are exposed. The following three species of the Ithaca

.shale are found here rather abundanth': L7i7iulicardin77i fragile,

Lingtda compla7iata, Glyptoca7'dia speciosa.

Statio7i 2.—Quarr}^ at Inclined plane, 115 feet above Station

I. The following species were obtained here: Chonetes scitula,

Spirifer 7nesacostalis, Spathella typica f , Leiorhy7ichus 77iesacostalis,

Palceo7ieilo const7'icla.

Station J.—Quarry at the south end of Hazen Street.
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The lower layers of the sondstone contain an abundance of

fossils. The most abundant species are Rhyjichonella exhnia,

Leiorhynchus mesacostalis , Modiomorpha stibalata v2iX.chemungensis.

The following is a list of the less abundant, associated species:

Orthoceras bebryx var. cayuga, O. leander, StiH^opora meeki, ASIin-

opteria perstrialis, Callonema sp. , Leptodesnia sp. , Discina grandis,

Goniophora hamiltone?isis, Nucula diffidens, Plumidina plumaria,
Conularia congregata, Schizodus chemtingensis, Microdon bellistria-

tus, ProduHella speciosa, Aniboccelia urnbonata? , Spirife?' mesastri-

alis, Leptodesnia matherif , Grammysia subarcuata, G. bisulcata,

Chonetes scihila, Gomphoceras tuniidum, Leiopteria sp?, Tentaculi-

tes spiadiis, Modiomorpha ?nytiloides, Strophodonta perpla^ia.

Station ^.—Quarry at the south end of Cayuga street.

The sandstone here is inclined to be shelly and thin bedded.

Fossils are not very abundant. The following species were col-

ledted: Rhy^ichonella eximia c, Chonetes setigera, C. scitula, Lin-
gula complanata, Microdon bellist7-iat2cs , G7''a7n7nysia stibarciiata?

,

Modiomorpha subalata var. chemungensis c, Orthoceras bebiyx var.

cayuga^ Pletirotoma^^ia capillaria, Plumidina plumaria.

The occurrence of Lingida complanata, of which a single speci-

men was found at this station in the midst of the Ithaca fauna,

is worthy of special note. This is the most abundant and char-

acfberistic species of the Ithaca shale, but is seldom found in the

typical Ithaca fauna.

Station 5.—Quarry southwest of Quarry Street bridge, 140
feet above Station i

.

The following species occur here, the first four being very
abundant in some layers: Rhynchonella eximia, Spirifer mesacos-

talis, S. viesastrialis, StiElopora meeki, Glossites depressus? , Leio-

^'hynchus inesacostalis, Platyceras sp?, Orthoceras bebryx var. cayuga^

Cryptonella eudora r, Microdon bellistriatus, Modiomorpha subalata

var. che}nnngensis, Pterinopeflen ereflns, Discina grandis.

Station 6.—Inclined plane above the railroad, 170 feet above
Station i

.

The species constituting the bulk of the fauna at this locality

are Spirifer mesastrialis , S. mesacostalis, Stiflopora nieeki.

Species less common are PalesoneiloJilosa, Cyrtijia hamiltonensis.

Station 7.—Quarr}- at the south end of Hazen street, 230 feet

above Station i.

The following is the list of species obtained at this quarry:
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Schizodus chemungensis, Chonetes lepida, C. scitula, Leda diversa,

Orthis impressa, Spirifer mesastrialis a, A5linopteria boydif , Rhyn-
chonella pugnus c, Crania sp.^ Strophodonta perplana var. nervosa,

Goniophora minor, Strophodonta ?micro7iata, A£linopteria sp. , Mi-

crodon bellistriatiis , Orthoceras bebryx var. caytcga, Aulopora sp.,

Amboccelia icmbonata, Pterinea reproba, Palceoneilo plajia, ProduH.-

ella speciosa, Cyrtina hamiltonensis , Atrypa reticularis, Porcellia

naisf , fMesothyra sp. , Arthroacantha ithacensis.

Spirifer mesastrialis and ProduHella speciosa are the predomi-

nant species at this station. Strophodonta perplana var. nervosa,

which is not a common species at most localities, is rather com-

mon in the upper part of the quarry. Rhynchonella piig^ius is

also quite common in the lower part of the quarry.

Section VI, Buttermilk Creek.

This sedlion includes about 250 feet of strata beginning in

the Ithaca shale at the base of Buttermilk falls.

Station i. —Base of Buttermilk falls.

A very interesting fauna occurs in the dark shale at the foot

of the falls. The following species have been recognized: Lin-

gula punctata a, L. spatulataf , Leiorhynchus mesacostalis a, Or-

this vanuxemi a, Palczoneilo constriSla, Coleolus sp. , Loxonema del-

phicola c, Pleurotomaria capillaria, Grammysia subarcuata c, Lep-

todesma sociale, Arnbocoelia umbonata, A£linopteria sp., Stiflopora

meeki, Prodnflella speciosa (sm. var. j, Rhyiichonella eximiaf , Nu-
ciila diffidens c, Orthoceras sp., Macrocheilus {^Holopea) macrosto-

musf , Phthonia cylindrica.

The Ithaca shale fauna at this station contains three species

which have not before been recognized in the Ithaca group.

Two of these are referred with doubt, owing to the slightly flat-

tened condition of the specimens to Macrocheilus {Holopea) ma-
crostomus and Phthonia cylindrica,. both of which are Hamilton

species. The specimens referred to Orthis vanuxemi are identi-

cal with the Hamilton specimens of this species; they occur

abundantly through a few inches of strata.

Station 2.—60 feet above Station i.

The following is a list of the species colle(5ted at this point:

Modiomorpha subalata var. chemimgensis, Nucula diffidens, Palceo-

neilofilosa a, P. constrifla, StiHopora meeki, Lzinulicarditim fragile

,

Macrocheilus sp., Pletirotomaria capillaria, Schizodus sp., Modio-
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morpha quadrulaf

Station j.—97 feet above Station i.

The following species were obtained at this station: Microdon

gregarius, Modioniorpha subalata var. chemtingensis, Ryrichonella

eximia, Lingida spatulata, Produftella speciosa, Nucula diffidensf

,

Palcsoneilo constrifla a, Leiorhyyiclues mesacostalis a, Chonetes scitula,

PaIcB07ieilo plana

f

Station ^.— 162 feet above Station i.

The following species were obtained from the dark arenaceous

sandstone above the falls: Spirifer mesacostalis c, Cyrtina hamil-

tonensis, Sti£lopora nieeki, Modioniorpha subalataf, M. szibalata

var. chemunge7isis, Palceoneilo constriHa, Nticula corbuliformis?

,

Leda diversa, AHinopteria perstrialis a.

This station is the first of this section in which Spirifer mes-

acostalis occurs in abundance and marks the beginning of the

typical Ithaca fauna.

Station 5.—At the foot of the dam, 182 feet above Station i.

The sandstone flags here contain an abundant fauna similar

to that in the University quarry. The following species were
identified: Spirifer mesastrialis a, 6". mesacostalis a, Cryptonella

eudora, Cyrtina hatniltonensis ^ Stiflopora meeki, crinoid stems.

Station 6.—35 feet above the last station.

The following characteristic species of the Ithaca group occur

here abundantly: Atrypa reticularis, Spirifer mesacostalis, Stro-

phodonta mucronata, Produ5lella speciosa.

Station 7.—242 feet above Station i.

The following species occur here in the arenaceous, shelly

sandstone: Strophodonta mucroriata, Spirifer mesacostalis, Atrypa-

reticularis, Mici'odon bellistriatus.

Section VII, McKinney's Station.

This se(?tion extends from the base of the lower Portage into

the Ithaca group. The exposures on which it is based occur

along the east side of Cayuga lake from the point where the

Genesee disappears beneath the lake to McKinney's station, and
in the north glen at the station.

Station i.—At the sinking of the Genesee beneath the lake.

About 10 feet above the lake, in the Portage shales, two
species occur in some layers rather abundantly. These are Glyp-
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tocardia speciosa and Cho7ietes lepida. A single small specimen

of Spirifer resembling S. mesastrialis was found at this station.

Station 2.—About Yz mile south of Statioji z, at the side of

the railroad, the following species were found: Lunulicardium

fragile, Glyptocardia speciosa, Goniatites siniiosus, Chonetes lepida,

Coleolus aciculmn, Strophodo7ita nmcronata, Cladochonus sp., Lin-

gula spatulata, Paltsoyieilo emarginata.

The occurrence of Strophodonta nnia^onata here in the lower

Portage fauna is of special interest since it is a very abundant

fossil in the Ithaca group.

Station j.—A short distance south of Station 2, at the side of

the railroad, the following species have been obtained in the

Portage shales: Cladochonus s^., Strophodonta mucronata, Nuculi-

tes oblongus, Amboccelia ti^nbonata, Chonetes lepida, Plenrotomaria

sp. , Palcsoneilo constricla, P.filosa, Glyptocardia speciosa, Coleolus

acicuhim, Lunulicardium fy^agile, Leptodesma sociale? , Goiiiatites

discoideus, G. sinuosus, Loxonema sp. , crinoid stems.

Station 4..—In the north glen at McKinney's station, 20 feet

above the lake.

In the tough arenaceous sandstone at this horizon, a second

zone of Spirifer Icevis has been discovered. The associated fau-

na of 5. Icevis at this horizon appears to be much less abundant

than that of the upper zone. The only other species identified

are Strophodonta ^nucronata, a species of Macrodon, and Goniatites

simtosus. The upper S. Icevis bed in this secftion lies no feet

higher.

Station 5.—35 feet above Station 4. and 85 feet below the

upper Spirifer Icevis bed, the following species were obtained:

Glyptocardia speciosa, Rhynchonella pugnus, Coleolus aciculmn,

AHinopteria boydif, Goniatites s^., Leda diversa, Grammysia sp?,

Mytilarca chemungensis, Lunulicardium fragile?

The discovery of Rhynchonella pugmts at this station extends

its vertical range in this region from a limited zone in the Ith-

aca group into the middle Portage, about 100 feet below the base

of the Ithaca group.

Station 6.—The shelly sandstone and silicious shale at this sta-

tion which is 75 feet above the lake and 65 feet below the up-

per Spirifer Icevis zone, contain an abundance of Glyptocardia

speciosa and Lumilicardium fragile; associated with these are

Strophodonta mucronata, Palceoneilo flosa, Nucula dijfide7is, Goni-
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atites sp. , Coleolus sp.

Station 7.—The upper Spirifer Icevis zone of the Portage is

exposed here, 140 feet above the lake. Spirifer Icevis occurs

here even more abundantly than at the Fall Creek locality. The
small number of associated species obtained is due doubtless to

the small amount of time spent in colle(5ling them. They are

as follows: Cho?ietes lepida, Nuada sp. , Crania sp., Leda diversa,

Palceoneilo Jilosa a, Ltinulicardium fragile^ crinoid stems.

The 5*. IcBvis bed is followed by about 20 feet of coarse shales

alternating with thin bedded sandstone to the base of the Ith-

aca shale.

Station 8.—From the lower part of the Ithaca shale, 160 feet

above the lake, the following species were obtained: Lunulicar-

dium fragile a, Leptodesrna sociale a, Lingula complanata a, Coleo-

lus aciaihcm , Comdaria congregata.

Station p.—At the top of the falls, 225 feet above the lake,

the dark blue shaly sandstone contains a sparse fauna from which
the following species were recognized: ProduFlella tr^incata, Pal-

(Eoneilo constrilla, Pleurotomaria sp., Niicula sp.

Station 10. —285 feet above the lake, the following species

were collecfted: Modioinorpha negleilaf , Palizoneilo co7istriBa, P.

filosa^ Glyptocardia speciosa, Spirifer mesacostalis, Rhynchonella

eximia^ Nitcula diffidens^ Pleurotojnaria sp., P. capillaria, Nucidi-

tes triqiieter, Taxocrinus ithacensis

.

The finding of Nucidites triqiieter at this station adds one more
species to the list of recurrent Hamilton fossils in the Ithaca

group.

The presence of Glyptocardia speciosa at this station is an in-

teresting instance of the recurrence of one of the most charac-

teristic lower Portage fossils in the Ithaca fauna above the

Ithaca shale.

Statio7i II.—This station which is 300 feet above the lake and
160 feet above the upper Spirifer Icevis zone is the highest point

at which good outcrops can be obtained. The following species

were found here: Palceoneilo constriSta, Leiorhynchus mesacostalis

a, Chonetes scitula, Spirifer mesacostalis, Miovdon gregarius,

Rhynchonella exiniia, PalcEoneilo filosa.
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Section VIII, Glenwood.

The Glenwood sedlion includes 385 feet of strata exposed b}'

the stream entering the lake at Glenwood. The secflion begins

in the Genesee shale and ends in the lower part of the Ithaca

group. No colle(5ling was done in the lower part of the seAion,

Station i.—Just below the railroad, 170 feet above the lake.

The following charadteristic lower Portage species were ob-

tained here: Glyptocardia speciosa a, PalcBoneilo constidfta, Gonia-

tites sinuosus, Orthoceras sp. , Amboccelia u^nbonata.

Station 2.—210 feet above the lake.

The upper Spirifer Icsvis zone was found at this point. The
fauna obtained here is as follows: Spirifer Icevis a, Orthoceras sp.,

Leda diversa, Pliunulina phimaria, Palcsoneilo brevis, Lunulicar-

dium fragile, Aulopora sp., Lingiila sp., Chonetes lepida, Gram-

mysia subarcuata, Goniatites sp. , Schizodus sp?

Station j.—260 feet above the lake.

The Lingula shale here contain abundant specimens of the

following species: Lingula complanata, L. punctata, Leiorhynchits

niesacostalis, ProduBella speciosa, Psilophyton princeps.

Station 4..—360 feet above the lake.

This station is above the Ithaca shale in the lower part of

the Ithaca group. It is remarkable for the great abundance of

the species which occur in the sandy shales, and for the presence

of Phacops rana in abundance in a single layer. The list of fos-

sils obtained is as follows: Chonetes scitula a, C. setigera a, C.

lepida c, Amboccelia imibonata c, Leiorhyrichus niesacostalis a, Glos-

sites depressus, Modiomorpha subalata var. chemzmgensis, Gram-
Tnysia subajxuata, Lingula co^nplayiata , Palceoneilo constrifta, Po-

teriocrinus s^., Rhynchonella exitnia, Comilai^ia congregata, Stiilo-

pora meeki. Crania hamiltonice c, Lepidodendron sp. , Mesothyra sp?

Station 5.—385 feet above the lake.

The species noted at this station are Prodtinella speciosa, Am-
boccelia um,bonata, Orthoceras sp., Microdon gregarius, Modiomor-

pha subalata var. chemtmgensis.

Section IX, Renwick Brook.

This se(5lion is located about ^ mile north of the southeast

corner of the lake. The vertical secftion studied here is about

250 feet in thickness, beginning below the upper Spirifer Icevis
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bed of the Portage.

Station i.—This station which is 45 feet above the lake, marks
the position of the upper Spirifer Icsvis zone of the Portage.

Very few fossils besides S. Icevis were found; they consist prin-

cipally of fragments of Goniatites sp., crinoid stems, Orthoceras

bebryx var. cayuga, and Glossites depressusf

Station 2.—In the Ithaca shale, 50 feet above Station r, the
following fauna was found: Liimdicardium fragile o., Leptodesma
sociale a, Leiorhynchus mesacostalis, Goniatites discoidetcs, Lingula
complanata.

Station j.—95 feet above Station i, the following fauna oc-

curs: Leiorhynchus mesacostalis, Lingula complanata, Loxonema
sp. , ProduBella speciosa, Chonetes scitula, Orthoceras pecator, Lep-
todesma sociale.

Station 4..—195 feet above Station /, the following species oc-

cur: Plejirotomaria capillaria, Spirifer mesacostalis, Modiomorpha
subalata var. chemtingensis, Grammysia subarcuata, Palceoneilo

plana, Produn:ella speciosa, Rhynchonella eximia, Leiorhynchzis

mesacostalis.

Station 5.

—

Plumulina plumaria occurs at this point, 220 feet

above Station i, in a single stratum, in great abundance. Asso-'

ciated with it are Rhy7icho7iella eximia. Crania sp. , Spirifer mes-
acostalis, and Amboccelia umbonata.

Statio7is 6 & 7.—235 -feet above Station i, the following fauna
occurs: Rhy?ichonella stephani, R. eximia, ABinopteria sp., Gom-
phoceras tumidum, Euomphalus sp?, Amboccelia umboyiata, Pleuro-

tomaria s^., Chonetes setigera.

Section X, Newfield Creek.

The exposures of the Newfield sedtion occur along the gorge
of Newfield creek. The se(5lion begins in the Ithaca group
rocks and extends through them to the unfossiliferous flags and
shales above. From the last station of this se(5lion, which is

350 feet above the Inlet valley, to the tops of the hills which
rise 700 feet above the valley, the flags and shales appear to be
entirely barren of fossils.

Station i.—At the foot of the cascade at the lower end of

the gorge, the rock is an arenaceous, shelly sandstone. The
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horizon here is evidently above the Ithaca shale. Only a few

fossils were obtained. Palceorieilo constri^a, Chonetes scitula and

Nucula diffidens being the most abundant.

Station 2.—Above the cascade, 60 feet higher than Station /,

the more common species are Leiorhynchus mesacostalis, Modio-

morpha subalata var. chemungensis, Aniboccelia iimbonata, and

Niicula diffidens.

Station j.—At this station, 15 feet above the last, the pre-

dominant fossils are Modioniorpha svbalata var. chcmungensis,

Chonetes setigera and C. scitula.

Station 4..—The predominant fossils at this point which is 160

feet above Station i, are Spirifer inesacostalis and ^. mesastrialis.

Some of the associated fossils are Cyrtina hamiltonensis , Rhyncho-

nella exiniia, PalcEoneilo constricta^ and AHinopteria perstrialis.

Station 5.—^180 feet above Station i.

A calcareous layer about 18 inches thick occurs here contain-

ing an abundance of crinoid stems and Monticuliporoid corals.

The following species were obtained here: Schizodiis cheniung-

ensis, Glossites depressus, StiHopora ineeki, Microdon gregarius,

ABinopteria boydi, Callopora sp.

• Station 6.— 195 feet above Station i.

The abundant and chara(5teristic fossils at this horizon are

Atrypa reticularis, Prodiinella speciosa, and Spirifer mesacostalis.

Station 7.—350 feet above Station i.

This station is about ^ mile below the village of Newfield

at the first rock exposure below the flour mill. A remarkable

recurrent Portage fauna occurs at this locality entirely above the

Ithaca group fauna. The following species were obtained : Glyp-

tocardia speciosa, Lunulicardiuvi fragile, PalcB07ieilo coyistrifla, Co-

leolus sp.

Prof. Williams has found, from about the same horizon, the

following additional Portage species: Ling^da coviplanata, Bcl-

lerophon mcera, Strophodo?ita mucronata.

Above this station for a distance of more than 300 feet, the

rocks consist of shales and thin bedded sandstones, and appear

to be barren of fossils.
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PART III.

List of Species Occurring in the Potrage and Ithaca
Groups.

The present list contains all of the species which have been

found by the writer or reported by other from these faunas at

Ithaca, together with notes on their range, abundance and varia-

tion.

Coelenterata.

Cladochonus sp.

An undetermined species of this genus is one of the most

abundant and characteristic fossils of the lower Portage.

Aulopora sp.

A species of Aulopora attached to the valves of brachiopods

is common at many localities in the Ithaca group and in the

upper Spirifer Icevis zone of the Portage.

Stroviatopora sp.

This genus has been reported by Prof. Williams from the

Ithaca group.

Sti&opora meeki Nicholson.

A very abundant fossil throughout the Ithaca group.

Zaphrentis simplex? Hall.

Specimens resembling this species have been found at a sin-

gle locality in a calcareous sandstone in Williams Creek secftion.

Callopora sp.

I have found an undetermined species of this genus occurring

abundantly in a calcareous stratum at station 10-5.

Bchinodermata.

Taxocrinus ithacensis H. S. W.
A single perfecft specimen from the Ithaca group at station

7-10 has been found.

Arthroacantha ithacensis H. S. W.
This crinoid is rather common at station 1-13 in the upper
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part of the Ithaca group. The original specimens came from

the bottom of the gorge below Triphammer falls.

Poteriocrinus cornellianics H. S. W.
Reported by H. S. Williams from the Ithaca group.

Poteriocrinus clarkei var. alpha H. S. W.
Lower Ithaca group.—H. S. Williams.

Poteriocrinus {Decadocrinus) gregariiis H. S. W.
Ithaca group.—H. S. Williams.

Poteriocrinus {Decadocriyius) zethus H. S. W.
Portage group?—H. S. Williams.

Taxocrinus ithacensis var. alpha H. S. W.
Ithaca group.—H. S. Williams.

Taxocrinus curtus H. S. W.
Portage group.—H. S. Williams.

MoUuscoidea and Mollusca.

Brachiopoda.

Discina neglecta Hall.

Upper Ithaca group.

Discina grandisf Hall.

Specimens which appear to belong to this species occur in the

Ithaca group.

Lingula complanata H. S. W.
Abundant in the Ithaca shale.

Lingula punctata Hall.

Ithaca shale.

Lingula spatulata Hall.

Ithaca shale.

Lingula ligea Hall.

Ithaca shale.

Crania sp.

A species of Crania resembling C. hamittonia occurs through

the Portage and Ithaca rocks.
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Cyrtbia hamiltonensi^ Hall.

Very abundant in the upper part of the Ithaca group.

The large number of specimens of this species which have
been examined show but slight tendency to var}^ except in size.

Average specimens have a width of about ^ inch along the hinge
line; the longest noticed measured seven-tenths of an inch.

Ambocoelia iimbo7iata Conrad.

Abundant in the Ithaca group.

Strophodonta miicronata Hall.

Very abundant in the upper Ithaca group. It also occurs

through most of the Portage.

Strophodonta perplana var. nervosa Hall.

Occurs in the Ithaca group but is less common than the pre-

ceding.

Strophodo7ita demissaf Con.

A rare species in the Ithaca group.

Produdus {Produflella) hallamis Walcott.

Two or three specimens of this species have been found in

the upper part of the Ithaca group.

ProdiiHella speciosa Hall.

This is an abundant and charadleristic species of the Ithaca

group. The larger specimens measure from four-fifths to one
inch in width. The most abundant species associated with it in

the Ithaca group are Strophodonta inucronata, Spirifer niesacos-

talis, and Cyrtina haniiltonensis.

ProduFtella truncata Hall.

This is a common species in the Ithaca shale. It seems to

differ from P. speciosa only in size, some specimens measuring
not more than one-tenth of an inch, while those of average size

are from three-tenths to two-fifths of an inch in width. In the

lower part of the Ithaca group, forms occur which seem to be
intermediate between P. truncata and P. speciosa.

Spirifer mesacostalis Hall.

Abundant in the Ithaca group. 5. mesacostalis shows a large

amount of variation in specimens from the same horizon. Vari-

ation occurs principally in connexion with four different charac-

ters,—the number of plications, the extent of the hinge line,
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the charaAer of the median fold, whether single or duplicate, and
the presence or absence of a plication in the sinus. In fihy

specimens examined, from 200 to 385 feet above the upper Port-

age S. l^vis zone, the number of plications varied from 12 to 24,

the average number being 16. A very small per cent., perhaps

one in 50 or 60, of specimens from the horizon of Triphammer
falls and Eddy's dam (385 feet above the >S. /(zvis zone) show a

duplicate median fold, and about the same number show a trace

of a plication in the sinus. Neither of these characfters have
been noticed in specimens from below this horizon. All of the

specimens which were properly preserved, show the distincft me-
dian septum extending nearly through the muscular scars in the

ventral valve. The greatest amount of variation, however, is

in the extent of the hinge line. In some specimens, the hinge

line does not extend beyond the margin of the valves, while in

others its delicate spine-like projedlions more than equal the width
of the valves.

Spirifer Icevis Hall.

Prof. Williams has reported this species from the upper part

of the Ithaca group and the writer has found several specimens

of it 130 feet below the upper Portage 6". Icsvis zone, so that this

species is now known to have a vertical range of not less than

500 feet.

Spirifer fimbriata Morton.

IvOwer part of the Ithaca group.—H. S. Williams.

Spirifer angusta Hall.

Lower Ithaca group.—H. S. Williams.

Spirifer mesastrialis Hall.

This is a very abundant species in the Ithaca group. It has

not been found in the Portage.

Orthis impressa Hall.

This is one of the charadteristic fossils of the Ithaca group.

Most specimens have the length and breadth nearly equal, both

dimensions averaging i y>^ inches. The Chemung form of this

species differs from that at Ithaca, according to Prof. Williams,

by having the shell wider than long.

Rhynchonella {Stenoschisma) exiinia Hall.

Occurs through the greater part of the Ithaca group.
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The forms described as R. eximia and R. stephani appear to

ht varieties of the same species. The larger specimens sometimes

hav^e a width of one inch, and the strong angular plications char-

a(::leristic of R. stephani. The ratio of length and breadth varies

considerably in different individuals; generally the length is

slightly greater than the width, but in some individuals the

length and breadth have the ratio of 8 to ii. The majority of

the specimens are not more than ^ to y^ inch in width and

have the finer plications of R. eximia.

Rhynchonella contraBa Hall.

Lower part of the Ithaca group.

Ryh^ichonella piignus Martin.

This species which has heretofore been known only in the

Ithaca fauna, I have found in the Portage below the upper

Spirifer Icsvis zone.

Leiorhynchus niesacostalis Hall.

This species is very abundant in the Ithaca group, occurring

in some layers almost to the exclusion of other species. The
specimens vary greatly in size, the largest measuring about i^
inches at the greatest width, while average specimens measure

about y^ of an inch. Leiorhyjichus sinuatus is probably a small

v'ariety of this species.

Cryptonella eudora Hall.

This species appears to have a very limited vertical range. It

occurs abundantly near the middle of the Ithaca group.

Atrypa reticularis Hall.

This species becomes abundant in the upper part of the Ith-

aca group. It seems to be entirely absent from the Portage

and the lower part of the Ithaca fauna.

Atrypa aspera Hall.

Abundant at a few localities in the upper part of the Ithaca

group.

Chonetes lepida Hall.

This is a common Portage species. It occurs in the Ithaca

group, but less frequently.

Chonetes scitula Hall.

Specimens of the C. scitula type occur associated with C. seti-
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gera, but are much less common than the latter. This species

seems to be a variety of C. setigera; the same is probably, but

less certainly, true of C. lepida.

Pteropoda.

Tantaculites spiculus Hall.

This is a rare species in the Ithaca group.

Styliolina fissurella Hall.

This species is recorded by Williams from the Portage and
the lower part of the Ithaca group.

Coleolus aciculum Hall.

Common in the Portage and the Ithaca shale.

Hyolithes aclis Hall,

Lower Portage.—H. S. Williams.

Cotiidaria congregata Hall.

Occurs in the Ithaca shale rarely; more common in the mid-

dle and upper part of the Ithaca group.

Coleoprion sp.

This genus is recorded by Williams from the upper Spirifer

IrEvis zone of the Portage.

Gastropoda.

Euomphalus {Straparollus^ hecale Hall.

Ithaca group.—H. S. Williams.

Pleurotomaria capillaria Hall.

Common through the Portage and Ithaca groups.

Loxonema delphicola Hall.

This species is common in the lower part of the Ithaca group
above the Ithaca shale.

Bellerophon leda Hall.

This is a rather rare species in the upper part of the Ithaca

group.

Bellerophon explanatusf Hall.

A few specimens from the upper part of the Ithaca group,

stations 2-9, 2-14, and 2-16, are referred with doubt to this
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species. They are much smaller than the specimen figured by
Hall, and have the dorsum flat instead of rounded as in that

species.

Bellerophon ithacensis n. sp., PI. i, figs, i, 2.

The specimens on which this species is based are somewhat
distorted and crushed.

Shell of medium size. Width of flattened specimen greater

than the length. The aperture is considerably expanded. Vo-
lutions apparently not more than one or two. The dorsum is

marked with a sharp elevated carina.

The surface is marked by a peculiar wrinkling, varying in its

development from roughly transverse striae to a pustulose or

reticulate surface.

The ornamentation of this species is unique, readily distin-

guishing it from any other of the genus.

From the Ithaca group, station 1-13.

Macrocheihis {Holopea) macrostomusf Hall.

A single well-preserved specimen of this genus has been ob-

tained from station 6-1, in the lower part of the Ithaca group.

Platystoma lineatum var. callosum Hall.

This gastropod is rather common in the University quarry as-

sociated with Spirifer mesacostalis and ^. mesrstrialis.

Platyceras carinatu'>n Hall.

Common at a few localities in the Ithaca group.

Cephalopoda.

Orthoceras fulgiduni Hall.

This is rather rare in the Ithaca group.

Orthoceras leander Hall?

A few specimens from the Ithaca group are referred to this

species.

Orthoceras pecator Hall.

Two specimens were obtained from the Ithaca group at sta-

tion 2-12.

Orthoceras ayiguis Hall.

Occurs in the upper Spirifer Icevis zone of the Portage.
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Orthoceras demus Hall.

Specimens referred to this genus were found in the Ithaca

group at station i-ii.

Orthoceras leander Hall.

From the Ithaca group.

Orthoceras pertextuin Hall.

This species is recorded from the Ithaca group by Hall.

Orthoceras bebryx var. cayuga Hall.

This is the most abundant species of Orthoceras found at Ith-

aca. It ranges throughout the Ithaca group.

Gomphoceras tumidufn Hall.

This species is rather common in the Ithaca group. A small

variety of it occurs in the upper Sp. Icevis zone of the Portage.

Porcellia nais Hall.*

This is a rare species occurring occasionally in the Ithaca group.

Goniatites sinuosus Hall.

This species ranges from the lower Portage through the Ithaca

group.

Goniatites peracutus Hall.

A single well preserved specimen from station 4-2, about fif-

teen feet above the Spirifer Irsvis zone. (Omitted in list, p. 23).

Goniatites complanatus Hall.

This is a common species in the Portage.

Goniatites discoideus Hall.

Common in the Portage.

Goniatites simulator Hall.

Ithaca group.—Hall.

Goniatites uniangularis Con.

Some specimens from the Ithaca group are doubtfully referred

to this species.

Pelecypoda.

Phthonia cylindrica Hall.

A single entire specimen of this species has been found at

* Classed by the writer among cephalopods, doubtless by mistake.

—

Ed.



41 Ithaca Group 41

station 6-1 in the Ithaca shale. It has not been reported before

from the Ithaca group.

Phthonia lirata Hall.

Ithaca shale.—H. S. Williams.

Pholadella radiata Hall.

Ithaca group.—Hall.

Spathella typica Hall.

Common in the Portage and Ithaca groups.

Schizodus chemungensis Hall.

This is a common species in the upper part of the Ithaca

group at Ithaca.

Schizodus chemungensis var. quadrangularis Hall.

A few specimens have the distindlly erecft form of the variety

described as quadra^igularis by Hall.

Glossites dcpressMs Hall.

This species occurs in the Spirifer Icevis zone, and is occasion-

ally found in the Ithaca group.

Grammysia subarcuata Hall.

This is a common species throughout most of the Ithaca

group. It also occurs in the upper Portage.

Prof. Hall has recorded the three following species of Gram-

mysia from the "lower Chemung" at Ithaca: Grammysia magna
Hall, G. circularis Hall, and G. elliptica Hall.

Goniophora minor Hall.

Rather common in the Ithaca group.

Goniophora hamiltonensis Hall.

This species occurs in the Ithaca group, but less commonly
than the preceding.

Edmondia subovata Hall.

Common in the upper part of the Ithaca group.

Microdoti {Cypricardella') bellistriatus (Conrad) Hall.

Common throughout most of the Ithaca group. It has not

been found in the Portage,

Microdon gregarius Hall.

This species is associated with the former, but is less common.
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Microdon fejiuistriatus Hall.

From the lower part of the Ithaca group.—H. S. Williams.

Conocardium liratiim Hall.

This species is reported from the Ithaca group by Prof. Hall.

Glyptocardia speciosa Hall.

This species which is a charadleristic and abundant Portage

fossil, has been found in a recurrent Portage fauna above the

Ithaca group; found occasionally in the midst of the Ithaca fauna.

Ptychodesma nanum Hall.

Ithaca group.—Hall.

Panenka sp.

Two imperfe(5l specimens of this genus have been found in

the Ithaca group in the Fall Creek sedlion.

Macrodon chemwigensisf Hall.

Specimens corresponding to the species except in surface mark-

ing, occur sparingly in the upper part of the Ithaca group. The
surface of the shell is marked by indistindt concentric striae

which are almost obliterated by reticulating lines which mark
the surface of the shell with regular rows of small pustules, giv-

ing it a distindlly reticulated appearance.

Pararea sp.

A few fragmentary specimens of this genus have been found

in the Ithaca group.

Niicula diffidens Hall.

This is a common species in the Portage and Ithaca groups.

Niicula corbuliformis Hall.

A few specimens occur associated with N. diffidens which ap-

pear to be identical with A^. corbuliformis of the Hamilton.

Nucula lamellata Hall.

This is apparently a rare species in the Ithaca group. Two
specimens.

Nueulites triqueter Con.

A single good specimen of this species was obtained from sta-

tion 7-10 in the Ithaca group.

Palczoneilo constriH^a (Conrad) Hall.

This is a very common fossil of the Portage and Ithaca groups,
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occurring at nearly ever}' station, and usually associated with P.

Jilosa. It varies greatly in form and size.

The specimens referred to this species include many which

correspond to Hall's figures of P. maxima, but which seem to

be only variations of the P. constriRa type.

Palceoneilo co7istrina \a.r . Jlexicosa (Conrad) Hall.

Ithaca group.—Hall.

Palcsoneilo filosa Con. .

This is a common species of the Portage and Ithaca groups.

It shows comparatively little tendency to variation. Well pre-

served specimens show distin(5l, fine striae between the coarser

ones on the posterior part of the shell, similar to P. fecunda.

Palcsoneilo plana Hall.

This species occurs in the Ithaca group, but is much less

common than the two preceding.

PalcEoneilo emarginataf (Conrad) Hall.

Two imperfect specimens from the Ithaca group are referred

to this species.

Leda diversa Hall.

This species is rather common in the Portage and Ithaca groups.

Leda curtaf Meek.

Lower Portage.—H. S. Williams.

Leda perstriata Hall.

Upper Spirifer Icevis zone.—H. S. Williams.

Modioviorpha subalata var. chemungensis Hall.

This is one of the most abundant species in the Ithaca group.

Modiomorpha subalata Hall.

Some specimens from the Portage and Ithaca groups corre-

spond to M. subalata of the Hamilton.

Modiomorpha concentrica Hall.

A few specimens have been found in the Ithaca group.

Modiomoipha co^nplanata Hall.

From the lower part of the Ithaca group.—H. S. Williams.

Modiomorpha negleBaf Hall.

A single specimen from station 7-10 is referred to this species.
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Mytilarca chemungensis Hall.

This species is common at station 4-5, and from a few local-

ities in the Ithaca group.

A single specimen from the Spirifer IcBvis bed at Ithaca falls

differs from the ordinary specimens of M. chemungensis in its

erecft form and small size.

Mytilarca umbonata Hall.

From the Ithaca group.—Hall.

Leptodesma sociale Hall.

This is a characfleristic species of the Portage and Ithaca shale,

and occurs less frequently in the Ithaca group. Different indi-

viduals show great variation in the extension of the wing, the

gibbosity of the shell, and the obliquity of the body. Some
specimens correspond closely to Hall's figures of L. potens and
L. potens var. juvens, but they probably represent variations of

L. sociale.

Leptodesma sp?

Imperfecft specimens of one or two large species of Leptodesma
have been found in the upper part of the Ithaca group.

Leptodesma naviforme Hall.

From the Ithaca group.—Hall.

Pterinea ( Vertum^nia) reproba Hall.

Common in the upper part of the Ithaca group.

PterinopeHien ereBus Hall.

This is a rare species. A few specimens have been obtained
from the Ithaca group at the University quarry and in Fall

creek.

PterinopeBen suborbicularis Hall.

Occurs in the Ithaca group.—H. S. Williams.

AviculopeSlen cancellatus Hall.

From the Ithaca group.—H. S. Williams.

Aviculope£len fasciculatus Hall.

This species is rather rare in the Ithaca group. One speci-

men referred to this species is from station 2-14.

AviculopeBen striatus? Hall.

Specimens which appear to belong to this species are found
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occasionally in the Ithaca group.

Aviculopefien riigcestriatus? Hall.

A few specimens which are found in the Portage and Ithaca

groups are doubtfully referred to this species.

Aviculopecten lautus var. ithacensis n. var., PI. i, fig. 3.

The specimen on which this varietj' is based differs from A.
lautus, figured by Hall, in having the beak prominent, the

hinge line much shorter than the width of the shell, very dis-

tin(5t concentric striae, and only a portion of the strong rays with

intermediate finer ones.

The left valve has a width of nine-twentieths and a height

of two-fifths of an inch.

From the Portage at the foot of Ithaca falls.

Aflinopteria sp.

Specimens of this genus are common through the Ithaca group
and upper Portage. Prof. Hall has described ten species of

ABinopteria from Ithaca. These probably represent variations

of two or three species. All I have seen I have been able to

refer to the three following species:

—

Afiinopteria tenuistriata Hall.

A few specimens from the Portage and the lower part of the

Ithaca group are referred to this species.

A£linopteria boydi Hall.

Typical specimens of this species are abundant at Triphammer
and other localities in the upper Ithaca fauna.

Afiinopteria perstrialis Hall.

Specimens referred to this species are common in the Portage

and Ithaca rocks.

The points of difference made by Hall between his Ithaca

species of Afiinopteria, are shown in the following synopsis of

their characfters:

—

Analytical key to the species of Aflinopte7'-ia.

A. Body nearly erecft, broadly ovate; hinge line extended.

A. Concentric striae crenulating the rays and bending back in

the interspaces. Afiinopteria seta.

A' . Concentric striae not crenulating the rays nor bending back
in the interspaces; form quadrate. A. tenuistriata.
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B. Body not very oblique.

B. Surface marked by concentric striae which curve backward
between the radii.

fii. Strong radii, usually without interstitial additions.

A. boydi.

(i2. Slender radii with interstitial additions.

bi. Body broadly ovate; oblique, at an angle of about 55°.

A. theta.

b2. Body broad and short ovate; oblique, at an angle of

about 45°. A. eta.

B' . Surface not marked by concentric striae which curve back-

ward between the radii.

ji' I. Strong elevated rays and wider interspaces.

A. epsilon.

ft'2. Radii, fine.

b'l. Body at an angle of about 60° with the hinge.

A. delta.

b'2. Body at an angle of about 45° with the hinge.

b'l. Shell small, body subrhomboidal, subovate.

A . perstrialis.

b'2. Shell of medium size, rhomboidal, body broadly

ovate, A. iota.

C. Body very oblique.

Radii filiform, interrupted and undulating. A. kappa.

Crustacea.

Phacops ra7ia Hall.

This species is abundant at a single localitj' in the Ithaca

group, station 8-4.

Mesothyra oceani Hall.

This is a rare species in the Portage group.

Vertebrata.

Pisces.

Dipterus ithacensis H. S. W.
Lower Ithaca group and Ithaca shale.—H. S. Williams.
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Plantse.

Phtmulina plumaria Hall.

This species occurs abundantly at many localities in the Ithaca

group. I have also found it in the upper Spirifer IcEvis fauna

at Glenwood.

Psilophyton princeps Dawson.

Common in the Ithaca shale and Portage group.

Rachiopteris punctata Dawson.

Occurs in the Ithaca shale.—H. S. Williams.

Lepidodendron sp.

Fragments of a species of Lepidodendron have been found in

the Ithaca group at station 8-4.

Typicai, Chemung Fauna.

The Chemung fauna does not occur in any of the Ithaca sec-

tions, but the following list represents it at the typical locality,

near Chemung village, as determined by Prof. Williams*:

—

Orthis tioga, Streptorhynchus chemiaigensis, AviculopeBen pec-

teniformis Hall, Pterbiea cheniungensis (Con.) H. S. W., Stro-

phodonta cayuta, S. demissa, Produ£lella lachrymosa var. Ihna, P.

costatulg,, Spirifer disjunSlus, Amboccelia umbonata var. gregaria,

Atrypa reticularis, Rhynchonella contraSla, Leiorhynch^is sinuatus,

L. mesacostalis, Ctyptonella eudora, Pterojiites spinigerus Con.,

Pterinea protexta Con., Avicula niultilineata Con., Cypricardites

{Goniophora') cheniungensis, Schizodus {Nuculites) cheniungensis

(Con. ), Grammysia subarcuata H. & Whit.

The rare species are Chonetes setigera, C. illinoise7isisf , Pleuro-

tomaria capillaria, Euoniphalus sp., Collonema sp. , Rhynchonella

sappho, Orthis micheli?ii L'Ev. (if distin<5l from O. vanuxemi^,
Glyptodesina sp. , Bellerophon mcera, Platyceras sp., Cyclonema sp.,

Orthis carinata, O. leo7iensis, Knorria sp. , Cladochonus sp., Stro-

phodonta perplana var. 7iervosa, Taxocrinus ithacensis, Goniphoce-

ras sp., Spirifer fimbriaia, ''Fucoides graphica,'^ Spirifer mesa-
costalis (2d var.), Atrypa aspera, Orthis impressa (wide var.),

Rhynchonella orbicularis, Discina grandis, Mytilarca cheniungensis.

*Bull. U. S. Geol. Surv., No. 3.
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PART IV.

Summary.

The detailed lists of the preceding pages show that we have
represented here four faunas. The work of Dr. H. S. Williams*
has left little to be done in determining their composition and
order of sequence. The efforts of the writer have therefore been
direcfted toward ascertaining the extreme limits of the vertical

range of the several species beyond their zone of culmination, by
a minute study of several sedlions. A precise knowledge of the

vertical range of the dominant species of a fauna is very essen-

tial to a corredt interpretation of its history. If the principal

species of a fauna can be shown to be entirely absent from the

beds below it, then it may be considered a migratory fauna.

The scarcity of the principal representatives of a fauna below
their horizon of culmination might give a locally developed fau-

na the appearance of having migrated into a region.

The principal result of this study has been to extend the

vertical range of some of the well known species of these fau-

nas, and to determine more definitely that of others. The range
of a number of these is shown by the table. By reference to the

same, it will be seen that two of the most abundant and char-

adleristic Portage species, Glyptocardia speciosa and Lunulicar-

dium fragile, have been found in the midst of the Ithaca group.

One of the most interesting of such forms here

—

Spirifer Icevis—
has been found no feet below the well known zone at the base

of Ithaca falls. Some of the species of the Ithaca fauna not

previously known below it, have been found in the Portage

rocks. One of the most interesting of these is Ryhncho7iella

pugnus Martin, which I have found at station 7-5. Plumulina
plumaria has been found at a few localities associated with

Spirifer Icevis near the middle of the Portage.

The number of recurrent Hamilton fossils previously known
from the Ithaca group has been increased by the discovery of

some additional species. These are Phacops rana, which occurs

abundantly in a single layer in the Ithaca group (station 8-4),

Orthis vamixemi, also abundant at a single locality (station 6-1),

Modio7norpha mytiloides, Niiculites triqiieter^ Strophodo7ita perpla7ia,

Phthonia cylindrica.

*Bull. U. S. Geol. Surv., No. 3.
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A comparison of the Ithaca and Portage faunas shows that

nearly all of the typical Portage species occur, though less abund-

antly, in the Ithaca fauna. Some of the most abundant species

of the Ithaca fauna, Cyrtina hmniltonensis and Strophodonta

mucronata, are present in the Portage. A few of the most dis-

tinctive species of the Ithaca fauna as Crypto7iella eudora and

Spirifer vtesacostalis, are not found in the Portage and the Ith-

aca shale. The prevalence of the Ithaca shale conditions and

the Lingula fauna probably led to the shifting of some of the

Portage species, since they appear to be absent from the Ithaca

shale; with the return of sandy sediments, the Portage species,

some of which were thinned almost to extin(5tion, were accom-

panied by Hamilton species which were probably derived from

the east and by others not before known from the New York
system, giving rise to the cosmopolitan Ithaca fauna.

An examination of the Chemung fauna also reveals its close

relationship to the Ithaca fauna. Several of the species are

common to both. There is, however, a smaller per cent, of

species common to the Chemung and Ithaca, than of those com-

mon to the latter and the Portage fauna. This together with

the fadl that Portage species occur in the Ithaca group, and

that a typical Portage fauna occurs above the Ithaca, seem to

indicate that the latter has a closer relationship to the Portage

and shouldbe classed in the Portage epoch.
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Hist.
. . -1

1876 Hall Jas. Illustrations of Devonian fossils.

i87q' Hall! Jas. Palaeontology of New York, vol. y,
part 11.

1880. Lesquereux, Leo. Coral flora of the Pennsylvania Coal

Measures; 2d Geol. Surv. Penna., vol. P.

1880. Williams, H. S. Pal^ontological Researches; Science,

vol. i, No. 16, p. 190.
. , ,. ^t, vf

1880 Williams, H. S. Some palgeontological studies on the life

history of Spirifer IcBids H.; Proc. Amer. Assoc. Adv. Sci..

vol xxix; Amer. Jour. Sci., 3d ser., vol. xx, pp 456-459-

1 88

1

Williams, H. S. Channel fillings in the Upper Devoni-

an; Amer. Jour. Sci., 3d ser., vol. xxi, pp. 318-320

1881 Williams, H. S. The recurrence of faunas m the Devo-

rocks of New York; Proc. Amer. Assoc. Adv. Sci., vol. xxx,

pp. 186-191.
, ^^ T^

1881 Williams, H. S. On fish remains from the Upper Devo-

nian; Proc. Amer. Assoc. Adv. Sci., vol. xxx, p. 192.

1 88

1

Dawson, J. W. Notes on new Brian (Devonian) plants;

Quart Jour. Geol. Soc, vol. xxxvii, pp. 299-308.

1882 Dawson, J. W. Recent discoveries in the Brian (Devo-

vonian) flora of the United States; Amer. Jour. Sci., 3d ser.,

vol. xxiv, pp. 338-345-

1882 Williams, H. S. New crinoids from the rocks of the

Chemung period of New York; Proc. Acad. Nat. Sci. Phila.,

pp. 17-34.

1882 Williams H. S. The undulations of the rock masses

across central New York; Proc. Amer. Assoc. Adv. bci.,

vol. xxxi, p. 412.

1882 Williams, H. S. Catalogue of the Fossils of the Che-

mung period of North America. Ithaca, N. Y.

1882 Clarke J. M. New phyllopod crustaceans from the De-

vonian of' western New York; Amer. Jour. Sci., 3d ser.,

xxiii, pp. 476-478.
1 u f

1883 Williams, H. S. On a remarkable fauna at the base o

ihe Chemung group in New York; Amer. Jour. Sci., 3d

ser., vol. XXV, pp. 97-io4-

1883. Clarke, J. M. New discoveries in Devonian Crustacea;

^Amer. Jour. Sci., 3d ser., vol. xxv, pp. 120-125.

1883. Dawson, J. W. On rhizocarps in the Paleozoic period;
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Proc. Amer. Assoc. Adv. Sci., vol. xxxii, pp. 260-264.

Hall, Jas. Palaeontology of New York, vol. v, part i,

sedl. I, Monomyaria.
Williams, H. S. On the fossil faunas of the Upper De-

vonian along the meridian of 76° 30', from Tompkins county,

New York, to Bradford county, Pennsylvania; Bull. U. S.

Geol. Surv., No. 3.

Ringueberg, E. N. S. A new Dinichthys from the Port-

age group of western New York; Amer. Jour. Sci., 3d ser.,

vol. xxvii, pp. 476-478.

Hall, Jas. Preliminarj" notice of the lamellibranchiate

shells of the Upper Helderberg, Hamilton and Chemung
groups, part i; 35th Ann'l Rep't N. Y. State Mus. Nat.

Hist., py. 215-406.

. Williams, H. S. On a crinoid with movable spines;

Proc. Amer. Phil. Soc, vol. xxi, pp. 81-88, pi.

885. Williams, H. S. A revision of the Cayuga Lake se(5lion

of the Devonian; Proc. Amer. Assoc. Adv. Sci., p. 215;

Amer. Jour. Sci., 3d ser., vol. xxxii, p. 321.

885. Clarke, J. M. A brief outline of the geological succes-

sion in Ontario county. New York; to accompany a map;
Ann'l Rep't State Geol., 1884, pp. 2-22, map.

885. On the higher Devonian faunas of Ontario county. New
York; Bull. U. S. Geol. Surv., No. 16, pp. 1-86, pis. 1-3.

885. Hall, Jas. Palaeontology of New York, vol. v, part i,

secft. 2, Dimyaria.

885. Hall, Jas. Note on the intimate relations of the Che-
mung group and Waverly sandstone in northwestern Penn-
sylvania and southwestern New York; Proc. Amer. Assoc.

Adv. Soc, vol. xxxiii, pp. 416-419.

885. Newberry, J. S. Some peculiar screw-like fossils from
the Chemung rocks; Annals N. Y. Acad. Sci., vol. iii, pp.

33-34-

885. Beecher, C. E., Hall, J. W. and C. E. Notes on the

Oneonta sandstone in the vicinity of Oxford, Chenango
county. New York; 5th Ann'l Rep't N. Y. State Geol., p. 11.

Williams, H. S. Devonian lyamellibranchiata and spe-

cies making; Amer. Jour. Sci., vol. xxxii, pp. 192-199.

Williams, H. S. On the classification of the Upper De-

vonian; Proc. Amer. Assoc. Adv. Sci., vol. xxxiv, pp. 222-

234-
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1886. Williams, H. S. Notes on the fossil fishes of the Gen-

esee and Portage black shales; Bull. Buffalo Soc. Nat. Sci.,

vol. V, No. I, pp. 81-84.
^ r ^.t,^

1887 Clarke, J. M. Annelid teeth from the lower part of the

Hamilton group and from the Naples shales of Ontario

county, New York; 6th Ann'l Rep't State Geol., pp. 30-32.

1887. Williams, H. S. On the fossil faunas of the Upper De-

vonian-the Genesee sedlion. New York; Bull. U. S. Geol.

Surv., No. 41, pp. 1-121, pis. 1-4-

1887. Williams, H. S. A revision of the Cayuga Lake seAion

of the Devonian; Proc. Amer. Assoc. Adv. Sci., vol. xxxv,

1887^' Wniiams. H. S. The Strophomenidse; a pateontological

studv of the method of initiation of genera and species;

Proc Amer. Assoc. Adv. Sci., vol. xxxv. p. 227.

1888. Ashburner, C. A. Petroleum and natural gas m New

York State; Trans. Amer. Inst. Min. Engineers, vol. xvi, p.

i888^^^Prosser, C. S. The Upper Hamilton of Chenango and

Otsego counties; Proc. Amer. Assoc. Adv. Sci., vol. xxxvi,

1888^" Hall, Jas. and Clarke, J. M. Palaeontology of New York,

vol. vii, text and plates.
. , -r^

1888. Williams, H. S. The different types of the Devonian

System in North America; Amer. Jour. Sci., vol. xxxv, pp.

i889^'"ciarke, J. M. The genus Bronteus in the Chemung

rocks of New York; 8th Ann'l Rep't State Geol., pp. 57-59-

1889. Williams, H. S, On the relation of the Devonian faunas

of Iowa; Amer. Geol., vol. iii, pp. 230-233.

1800. Williams, H. S. The Cuboides zone and its fauna; a dis-

. cussion of methods of correlation; Bull. Geol. Soc. of Amer.,

pp. 481-500, pis. 11-13-
, . . ^ 1 ^-

1890 Hall, Jas. On the genus Spirifera and its interrelations

with the genera Spiriferina, Syringothyris, Cyrtia and Cyr-

tina; Bull. Geol. Soc. of Amer., vol. 1, pp. 567-568.

i8qo Hall Jas. New forms of Dictyospongidse from the rocks

^
of the Chemung group; Bull. Geol. Soc. of Amer., vol, 1,

TRnn^^Pm'sler C S The thickness of the Devonian and Silu-

'riaif rocks' of" western central New York; Amer. Geol.. vol.

vi, pp. 199-201.
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1 89 1. Prosser, C. S. The geological position of the Catskill

group; Amer. Geol., vol. vii, pp. 351-366.

1 89 1 Williams, H. S. Correlation papers—Devonian and Car-

boniferous; Bull. U. S. Geol. Surv. , No. 80, pp. 1-279.

1892. Prosser, C. S. Thickness of Devonian and Silurian rocks

of western New York; Proc. Roch. Acad. Sci. , vol. ii, pp.

49-104.

1892. Prosser, C. S. The Devonian system of eastern Penn-
sylvania; Amer. Jour. Sci., vol. xliv, pp. 210-221.

1893. Darton, N. H. The stratigraphic relations of the One-
onta and Chemung formations in eastern central New York,
Amer. Jour. Sci., vol. xlv, pp. 203-209.

1893. Prosser, C. S. The thickness of the Devonian and Silu-

rian rocks of central New York; Bull. Geol. Soc. of Amer.,
vol. iv, pp. 91-118.

1893. Stevenson, J. J. Use of the name "Catskill"; Amer.
Jour. Sci., vol. xlvi, pp. 330-337.

1894. Pros.ser, C. S. The Devonian system of eastern Penn-
sylvania and New York; Bull. U. S. Geol. Surv., No. 120.
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Explanation of Plate i.

(I)
Page.

Fig. I. Bellerophon ithacensis n. sp. , X2 39, 39.
Dorsal view.

2. Belle7'ophon ithacensis n. sp., X2 39, 39.
Showing part of peristome.

3. AviculopeHeti lautus var. ithacensis n. var. , x2.. 45, 45.
Left valve.
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ERRATA.

Page i8, line 6: for Plumaria phcmulina read Plumulina pluma-
ria.

do do

for sondstone read sandstone. ?^ j

for 6". mesrstrialis read S. mesastrialis.

for Devo- read Devonian.

14: for py. read pp.

We regret to say that Part III does not contain a discussion

of all the species mentioned by the writer in Part II. Lunuli-

cardium fragile is perhaps the most serious omiSvSion.

—

Ed.

" 18,





^^-.sonian hstita^.

'^A
JAN 1^1





Vol. 2,

BUI,I,BTINS

OP

AM:ERICAN PAlvBONTOIyOGY

No. 7

A BIBLIOGRAPHY OF THE GEOLOGICAL, MINERAL
OGICAL AND PALEONTOLOGICAL LITERATURE

OF THE STATE OF VIRGINIA

BY

Thomas L. Watson
Fellow in Cornell University

February lo, iSg'j

Ithaca, N. Y.

U. S. A.





A BIBI.IOGRAPHY OF THE GEOIvOGICAI,, MINKRAE-
OGICAI. AND PAIvEONTOI^OGICAL LITERATURE

OF THE STATE OF VIRGINIA.
BY

Thomas L. Watson.

SUMMARY OF CONTENTS.

Introduction 3-4

EiST OF THK Principal Journals Examinkd, &c 5-6

Bibliography (by author, alphabetically ) 7-90
Addenda g i -i 00
List by Subject and Year 101-109

Geology, Dynamic and Physiographic 1 01 -102

Paleontology and Stratigraphic Geology 102-104

Mineralogy and Petrography 104-105

Bconomic Geology, Mines and Mining Statis-

tics 106-108

Maps 1 09

:0:-

Introduction.

The author has for several years past been colledling and
noting all references to literature bearing on the geology of the

State of Virginia, with a view to publishing such memoranda
sooner or later, mainly, for the convenience of future workers

in the State. All workers in this State must have recognized

the inaccessibility of a large part of the literature, caused by
its greatly scattered condition, which is due almost entirely to the

facft that, with few exceptions, all contributions have been made
by individuals working independently of anj^ organization. Their

results were donated to and have been published in papers or

periodicals of a more or less local character, and in some cases

even these were of a brief existence. Apart from the unfortu-

nately short-lived State Geological Survey, under the diredlor-

ship of Professor William Barton Rogers—established during

the year 1835 and continuing through 1841—and of recent

years, the work of the United States Geological Survey, which
has had parties in that field during each season, there has been
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and is 3^et an entire absence of an}' organization or journal de-

voted to either general or special science in the State. Major

Jed. Hotchkiss, of Staunton, Virginia, edited, during the 5'ears

1880-1SS5, a journal entitled, "The Virginias," and while

it contained a large number of valuable contributions to Virginia

as well as West A'irginia geology, it was largely, if not exclu-

siveh^ devoted to mining and engineermg.

The literature is not b}' any means very extensive, or even

approaching what might be termed voluminous, when compared
with that of some of the other states, but the above conditions

have certainh' conspired to render its .summation a very tedious

and laborious task, carrying with it a considerable element of

incompleteness.

This list is published under the title "Bibliography," but it

might perhaps have been more correcT; to have inserted the

word, " Partial," inasmuch as it is not a complete record of all

the work; however, I feel safe in sa3nng that it does represent

by far the greater bulk of the material thus far contributed. I

have avoided, as far as possible, the mere mention of A^irginia in

articles bearing on the geolog}^ of other territories. This has

not been strictly adhered to in all cases, since man}^ articles of

much importance have been found in which reference, though
very brief, was made to A'irginia and which fully warranted

their listing in this paper. This element is further increased,

when the writings of the earlier workers are examined, as the

work was done in what then was called Virginia, but since ad-

mitted into the Union as a separate state and is known as West
Virginia, hence many of the earlier references which occur in this

bibliography would more correctly find classification with the

West \"irginia literature.

I publish this with the hope of having my attention called to

any and all publications which may have been omitted, by those

who ma3^ find omissions. Since this paper has gone to press,

I have had access to several publications containing a large

amount of geologic material which has necessitated a rather large

addenda.

I wish to make acknowledgments to many who have aided me
in this publication, but especially to Prof. G. D. Harris, of Cor-

nell Universit3^ who has constantly aided me in many wa3\s by
invaluable suggestions, and particularl_v by kindh^ accepting this

as one of his series of Bulletins, insuring thereby prompt publi-

cation.
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List of the Principal Journals Consulted;

With Abbreviations.

Amer. Jour. Sci., or A. J. S.—The American Journal of Science,

sometimes called Silliman's Journal.

Amer. Nat.—The American Naturalist.

Amer. Chem. Jour.—The American Chemical Journal.

Amer. Geol.—The American Geologist.

Ann'l Rep't Smithsonian Inst.—Annual Report of the Smith-

sonian Institution.

Ann'l Rep't U. S. Geol. Surv.—Annual Report of the United

States Geological Survey.

Ann'l Rep't Geol. Surv. Pa.—Annual Report of the Geological

Survey of Pennsylvania.

Ann'l Rep't Geol. Surv. Va.—Annual Report of the Geological

Survey of Virginia.

An. Lye. Nat. Hist. N. Y—Annals of the Lyceum of Natural

History of New York.

Bull. Geol. Soc. Amer.—Bulletin of the Geological Society of

America.

Bull. Geol. Soc. France.—Bulletin of the Geological Society of

France.

Bull. Phil. Soc. Wash.—Bulletin of the Philosophical Society of

Washington, D. C.

Bull. U. S. Geol. Surv.—Bulletin of the United States Geologi-

cal Survey.

Census U. S.—Census Report of the United States.

Chem. News.—The Chemical News, London.

Engr. and Min. Jour.—The Engineering and Mining Journal.

Geol. Mag.—The Geological Magazine, London.

Geol. Record.—The Geological Record, London.

Geol. Soc. Wash.—The Geological Society of Washington, D. C.

Jour. Chem. Soc.—Journal of the Chemical Society, London.

Jour. Acad. Nat. Sci. Phila.—Journal of the Academy of Natur-

al Sciences, Philadelphia.

Jour. Geol.—Journal of Geology, Chicago.

J. H. Univ. Cir.—^Johns Hopkins University Circulars.
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McFarlane's Geol. Ry. Guide.—McFarlane's Geological Railroad

Guide.

Mem. Amer. Acad. Arts and Sci.—Memoirs of the American

Academy of Arts and Sciences.

Min. Res. U. S.—Mineral Resources of the United States.

Min. Jour.—Mining Journal of London.

Mon. U. S Geol. Surv.—Monograph of the United States Geo-

logical Survey.

Pop. Sci. Mon.—The Popular Science Monthly.

Proc. Amer. Phil. Soc.—Proceedings of the American Philosoph-

ical Society, Philadelphia.

Proc. Amer. Assoc. Adv. Sci., or A. A. A. S.—Proceedings of

the American Association for the Advancement of Science.

Proc. Amer. Acad. Arts and Sci. —Proceedings of the American

Academy of Arts and Sciences, Boston, Mass.

Proc. Acad. Nat. Sci. Phila.—Proceedings of the Academy of

Natural Sciences, Philadelphia.

Proc. Boston Soc. Nat. Hist.—Proceedings of the Boston Socie-

ty of Natural Hi.story.

Proc. U. S. Nat. Mus.—Proceedings of the United States Nat-

ional Museum.
Quart. Jour. Geol. Soc, or Q. J. G. S.—Quarterly Journal of the

Geological Society, London.

Sci.—Science.

Trans. Amer. Geol. Soc.—Transactions of the American Geolog-

ical Society.

Trans. Amer. In.st. Min. Engrs.—Transacftions of the American

Institute of Mining Engineers.

Trans. Amer. Phil. Soc.—Transadlions of the American Philo-

sophical Society.

Trans. Acad. Sci. N. Y.—Transacflions of the Academy of Sci-

ences of New York.

Trans. Assoc. Amer. Geol. and Nat.—Transadlions of the Asso-

ciation of American Geologists and Naturalists.

Trans. Geol. Soc. Pa.—Transacflions of the Geological Society

of Pennsylvania.

Trans. Geol. Soc. London.—Transactions of the Geological So-

ciety of London.

Trans. Geol. Soc. Manches.—Transacftions of the Geological So-

ciety of Manchester.

Trans. Wag. Free Inst. Sci.—Transacftions of the Wagner Free

Institute of Science, Philadelphia.



63 Geological Bibliography of Virginia

Bibliography,

Abert, S. T., Report on a Survey of a Line to Connecft the

Waters of the Neuse and Cape Fear River in North Car-

olina, and of a Line to Connecft the Waters of Norfolk

Harbor in Virginia with the Waters of Cape Fear River,

at or near Wilmington, in North Carolina.

Engineer Department, U. S., No. 35.

Amer. Jour. Sci., 3d ser. , vol. xii, p. 149, 1876.

Geol. Record, 1876, London, 1878, p. 127.

Adams, W. H., The Pyrites Deposits of Louisa County, Vir-

ginia.

Trans. Amer. Inst. Min. Engrs., vol. xii, pp. 527-535,
.sketch map and secftions, 1883-84

Geol. Record. 1880-84 inch, London, 1888, p. 343.

The First Iron Blast-Furnaces in America.

Trans. Amer. Inst. Min. Engrs., vol. xx, pp. 196-215,

sketch map, 1892.
Virginia minerals, etc.

American Manufacturer. The Crimora Manganese Mine of

Virginia.

Engr. and Min. Jour., vol. xlix, pp. 333-334. 1890.

Ansted, Prof. D. T., Account of a Recent Visit to the Coal
and Iron Fields of Virginia.

Jour. Soc. Arts, vol. xxii, pp. 182-188; See also No. 1107,

p. 230, and Coll. Guard, vol. xxvii, pp. 180- 181.

Geol. Record, 1874, London, 1875, p. no.

The Mountains and Valleys of Virginia.

"Illustrated Travels" (edited by Bates), vol. vi, pp.

297-300, 368-371.

Geol. Record, 1875, London, 1877, p. 400.
Contains some geological information.

Ashburner, C. A., Notes on the Natural Bridge of Virginia.

Proc. Amer. Phil. Soc, vol. xxi, p. 690, 699-700, li

Geol. Record, 1880- '84 inch, London, 1888, p. 348.
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Coal.

Min. Res. U. S., 1887. pp. 168-382.

For further references, see under Day, D. T.

Bache, Franklin, Coal-Se(5lions Developed by Recent Oper-

ations in Wise County, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xxiv, pp. 70-80,

sketch map, sections and table, 1894.

Bailey, J. W., On Silicified Wood Found near Fredericks-

burg, Virginia.

Proc. Acad. Nat. Sci. Phila., vol. i, p. 75, 1841-43.

Account of Some New Infusorial Forms Discovered in

the Fossil Infusoria from Petersburg, Virginia, and Pis-

cataway, Maryland.

Amer. Jour. Sci., vol. xlvi, pp. 137- 141, plate, 1844.

Beauvois, M., Natural Curiosities in Greenbriar County, Vir-

ginia, Particularly of the Tooth of a Large Nondescript

Animal.

Proc. Amer. Phil. Soc, vol. i, pt. i, pp. 270-271, 1774-

1838.
Only title given, May, 1798.

Becker, Geo. F., Gold Fields of the Southern Appalachians.

i6th Ann'l Rep't U. S. Geol. Surv., pt. iii, pp. 251-331,

pis. 16-18, I fig., 1894-95.
References to Virginia scattered more or less throughout the

first 50 pages.

Benton, B R., Notes on the Samples of Iron Ore Colledled

in Virginia.

loth Census U. S., pp. 261-268, 1886.

Blake, W. P., Ores of Tin.

Min. Res. U. S., 1883-84, p. 592-640.
For Virginia, see pp. 599-601.

Birkinbine, John, The Produdlion of Iron Ores in Various
Parts of the World.

i6th Ann'l Rep't U. S. Geol. Surv., pt. iii, pp. 21-218,

pis. I -15, maps, 1894-95.
For Virginia, see pp. 40, 197.

Bowron, W. M., The Pracftical Metallurgy of Titaniferous
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Ores.

Trans. Amer. Inst. Min. Engrs., vol. xi, pp. 159-164.

1882-83.

For Virginia, see p. 162.

Boyd, C. R., The Mineral Wealth of Southwestern Virginia.

Iron, new ser., vol. viii, pp. 330. 424. 1876.

Geol. Record, 1876, London, 1878, p. i94-

The Mineral Wealth of Southwestern Virginia.

Trans. Amer. Inst. Min. Engrs., vol. v, pp. 81-92, 1876-

77-

The Mineral Resources of Southwestern Virginia.

Trans. Amer. Inst. Min. Engrs., vol. viii, pp. 338-348.

1879-80.
Discussion by O. J. Heinrich and Dr. Egleston.

The Ores of Cripple Creek. Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xii, pp. 9. 27-40.

Geol. Record, 1880-84 inch, London, 1888, p. 351-

- Resources of Southwestern Virginia, Showing the Min-

eral Deposits of Iron, Coal, Zinc, Copper, and Lead, also

the Staples of the Various Counties, Methods of Trans-

portation, Access, etc.

John Wiley & Sons, New York and London, 18S1, 8°, 335 pp.,

map and wood cuts.

See Geol. Record, 1880-84 incl., London, 1888, p. 351.

- Utilization of the Surphur Ores of Virginia in Making

Superphosphates.

Engr. and Min. Jour., vol. xl, p. 200, 1885.

- The Utilization of the Iron and Copper Sulphides of Vir-

ginia, North Carolina and Tennessee.

Trans. Amer. Inst. Min. Engrs., vol. xiv, pp. 81-84,

1885-86.

- The Economic Geology of the Bristol and Big Stone Gap

Seaion of Virginia and Tennessee, Pursuing the General

Course of the South Atlantic and Ohio Railroad.

Trans. Amer. Inst. Min. Engrs., vol. xv, pp. 114, 121,

1886-87.

- Map of the Mineral Resources and Railroad Facilities of

Southwestern Virginia. 1891.
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The Wythe Lead and Zinc Mines, Virginia.

Engr. and Min. Jour., vol. Iv, pp. 561-562, 586, sketch

map, 1893.

Correlations in the Coal-Rocks West of Pocahontas, Flat

Top, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xxiv, pp. 254-257,

1894.

Bradley, F. H., On the Silurian Age of the Southern Ap-

palachians.

Amer. Jour. Sci., 3d ser. , vol. ix, pp. 279-288, 370-383,

1875-

Britton, N. ly., Geological Notes in Western Virginia, North

Carolina and Tennessee.

Trans. Acad. Sci. N. Y., vol. v, pp. 215-223, 1887.

Balcon}^ Falls, Archaean of Virginia.

Appalachia, vol. v. (Not seen).

Brock, R. A., Early Iron Manufacfture in Virginia, 161 9- 1776.

Proc. U. S. Nat. Mus., vol. viii, pp. 77-80, 1885.

Brongftliart. Virginia. Calaniites suckoivii var. S , Richmond,

Virginia.

Trans. Geol. Soc. Pa., vol. i, pt. i, p. no, 1834.

Brown, W. G., Analysis of a New Mineral Containing Nio-

bium, from Amherst County, Virginia.

Chem. News, vol. xxxvi, pp. 158-159, 1877.

Geol. Record, 1877, London, 1880, p. 228.

On Cassiterite from Irish Creek, Rockbridge County,

Virginia.

Amer. Chem. Jour., vol. vi, pp. 185-187, 1884.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 164.

Occurrence of Wolframite at Irish Creek, Rockbridge

County, Virginia.

Amer. Chem. Jour., vol. vi, p. 185. (Not seen).

Buck,. Stuart M., Notes on the Hard-Splint Coal of the

Kanawha Vallej'.

Trans. Amer. Inst. Min. Engrs., vol. x, pp. 81-85, 188 1-

82.

Bunbury, C. J. F., Descriptions of Fossil Plants from the
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Coal-field near Richmond, Virginia.

Quart. Jour. Geol, Soc, vol. iii, pp. 281-288, pis. lo-ii,

1847.

Campbell, H. D., Tin Ore (Cassiterite) in the Blue Ridge

in Virginia.

Amer. Jour. Sci., vol. xxvii, 3d ser., p. 411, 1884.

The Potsdam Group East of the Blue Ridge at Balcony

Falls, Virginia.

Amer. Jour. Sci., vol. xxix, 3d ser., pp. 470-474, map
and figure, 1885.

For further references, see under Campbell, J. L. & H. D.,

Campbell, H. D., & Brown, W. G., Composition of Cer-

tain Mesozoic Igneous Rocks of Virginia.

Bull. Geol. Soc. Amer., vol. ii, pp. 339-348, 1891.

{Abst.) Amer. Geol., vol. viii, p. 54, 1891.
" Amer. Nat., vol. xxv, pp. 1002-1003, 1891.

Campbell, J. I/., Geology of Virginia: Balcony Falls. The
Blue Ridge and its Geological Connecftions. Some Theo-

retical Considerations.

Amer. Jour. Sci., 3d ser., vol. xviii, pp. 435-445, map
and se(5tion, 1879.

{Abst.) Geol. Record, 1879, London, 1887, p. 135.
Details of Archaean, Primoidal and Lower Silurian Rocks; the

mode of contortion and denudation is suggested.

Geology of Virginia: Continuation of Se(5tion across the

Appalachian Chain.

Amer. Jour. Sci., 3d ser., vol. xviii, pp. 119-128, 239,

se(5tions, 1879.
Ibid. p. 239, an omission in the above article inserted in this

place; omission was on p. 121 of article.

{Abst.) Geol. Record, 1879, London, 1887, p. 135.
Describes Upper and Lower Silurian and Devonian Rocks.

Silurian Formation in Central Virginia.

Amer. Jour. Sci., vol, xviii 3d ser., pp. 16-29, 1879.

{Abst.) Geol. Record, 1879, London, 1887, p. 135.

Stratigraphical description of the Upper Silurian (8 divisions),

Lower Silurian (13 divisions, including 2 Cambrian) and Archaean

(4 divisions).
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Silurian Formation in Central Virginia.

Amer. Jour. Sci., 3d ser., vol. xviii, p. 16-29, sec^tions,

1879.

(Silurian Rocks of the Great Valley of Virginia with

Their Subdivisions, Compared with Equivalent Epochs
of Dana's Manual, p. 142. Ibid. p. 29).

On Dufrenite from Rockbridge County, Virginia.

Amer. Jour. Sci., 3d ser., vol. xxii, pp. 65-67, 1881.

Geology and Mineral Resources of the James River Val-

ley, Virginia. (New York, 8°, 119 pp , map, 1883).

Geol. Record, 1880-84 inch, London, 1888, p. 353.

Geology of the Blue Ridge near. Balcony Falls, Virginia.

A modified View.

Amer. Jour. Sci., vol. xxviii, 3d ser., pp. 221-223, 1884.

Geol. Record, i88o-'84 incl., London, 1888, p. 353.

Campbell, J. ly. & H. D,, Report on the Snowdon Slate

Quarries, Virginia. ("Virginia," 4 pp., map, 1884).

Geol. Record, 1880-84 incl., London, 1888, p. 353.

William B. Rogers' Geology of the Virginias. A Re-

view.

Amer. Jour. Sci., vol. xxx, 3d ser., pp. 357-374, 1885.

Ibid., vol. xxxi, 3d ser., pp. 193-202, 1886.

Geological notes for Railway Stations, Mainly in the

Western Part of the State.

McFarlane's Geol. Ry. Guide, 1890, 2d ed., pp. 383-385.

Campbell, M. R., The Big Stone Gap Coal Field of Vir-

ginia and Kentucky. (A discussion of the paper of James
M. Hodge, p. 922).

Trans. Amer. Inst. Min. Engrs. , vol. xxi, pp. 1004- 1005,

1892-93.

Geology of the Big Stone Gap Coal Field of Virginia

and Kentucky.
Bull. U. S. Geol. Surv., No. iii, pp. v & 106, 3 pis., 6

maps, 1893.

(Absi.) Amer. Geol., vol. xiv, pp. 392-393, 1894.

Tertiary Changes in the Drainage of Southwestern Vir-

ginia.

Amer. Jour. Sci., 3d ser., vol. xlviii, pp. 21-29, maps,

1894.
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Paleozoic Overlaps in Montgomery and Pulaski Counties,

Virginia. Map.
Bull. Geol. Soc. Amer., vol. v, pp. 1 71-190, figure, 1894.

{Abst.) Amer. Geol., vol. xiii, pp. 147-148, 1894.

The Origin of Some Mountain Scarps.

Geol. Soc. Wash., April 22, 1896.

(Adst) Amer. Geol., vol. xvii, p. 408, 1896.

Scarp at Roanoke, Virginia.

New River uplift prevented Atlantic streams from capturing its

headwaters.

Drainage Modifications and their Interpretation. Parf

II.—Criteria for Determining Stream Modifications.

Jour. Geol., vol. iv, pp. 657-678, 1896.

For Virginia, see especially pp. 674-678.

Case, Wm. H., The Bertha Zinc Mines at Bertha, Virginia.

Trans. Amer. Inst. Min. Engrs. , vol. xxii, pp. 511-536,

maps and sedlions, 1893.

Ibid. p. 696-698. Discussion.

Catlett, C, & Howard, B. I/., Analysis of Coal, Iron and

Monganese Ores from Virginia.

Bull. U. S. Geol. Surv., No. 64, pp. 51-54, 1890.

Catlett, C, & Whitfield, J. S., Analysis of Iron and Man-
ganese Ores from Virginia.

Bull. U. S. Geol. Surv., No. 60, pp. 165-166, 1890.

Chatard, Thos. M., Salt-Making Processes in the United

States.

7th Ann'l Rep't U. S. Geol. Surv., pp. 491-535, illus-

trated, 1885-86.
For Virginia, see tables on Coal, pp. 530-535.

Chauvenet, W. M., Iron Mines, (Ores) of Virginia,

loth Census U. S., 1886.

Chester, F. D., Delaware, Eastern Shore of Maryland and

Virginia.

McFarlane's Geol. Ry. Guide, 2d ed., pp. 329-331, 1890.

Chickering, jr., Jno. W., The Newly-Discovered Cave in

Luray, Page County, Virginia.

Proc. Amer. Assoc. Adv. Sci., vol. xxviii, p. 487, 1879.

(Read, not published).
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Clarke, F. W., Mica.

Min. Res. U. S., pp. 906-912, 1883-84.
For Virginia, see p. 908.

Spessartite from Amelia County, Virginia.

Bull. U. S. Geol. Surv., No. 60, p. 129, 1890.

Clarke, F. W., & Chatard, T. M., Analysis of Water from

Hot Springs in Bath County, Virginia.

Bull. U. S. Geol. Surv., No. 9, pp. 33-34, 1884.

Clarke, F. W., Whitfield, J. E., Hillebrand, W. F., &
Chatard, T. M., Analysis of Coal, Iron and Manga-
nese Ores from Virginia.

Bull. U. S. Geol. Surv., No. 55, pp. 85-87, 1889.

Clark, Wm. B., Third Annual Geological Expedition into

Southern Mar3'-land and Virginia.

J. H. Univ. Cir., vol. ix, pp. 69-71, 1890.

Report of the Scientific Expedition into Southern Mary-
land.

J. H. Univ. Cir., vol. x, pp. 105-108, map and secftion,

1891.

Correlation Papers. Eocene.

Bull. U. S. Geol. Surv., No. 83, pp. v & 1-173, 1891.
For Virginia, see especially pp. 19-20, 22-23, 26, 33, 35, 38, 46-4S,

80-81.

The Annual Expedition of the Students in Geology, 1892.

J. H. Univ. Cir., vol. xii, pp. 53-54, 1893.

Contribution to the Eocene Fauna of the Middle Atlan-

tic Slope.

J. H. Univ. Cir., vol. xv, pp. 3-6, 1895.

The Potomac River Se(ftion of the Middle Atlantic Coast

Eocene.

Amer. Jour. Sci., 4th ser., vol. i, pp. 365-374, secftion,

1896.

The Eocene Deposits of the Middle Atlantic Slope, in

Delaware, Marjdand, and Virginia.

Bull. U. S. Geol. Surv., No. 141, pp. vii & 167, pi. 11,

map, i;

Claypole, B. W., The Materials of the Appalachians.

Amer. Nat., vol. xxi, pp. 955-962, 1054-1060, map, 1887.
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Clifford, Wm., Richmond Coal Field, Virginia.

Trans. Geol. Soc. Manches., vol. xix, pp. 326-353. 431-

433. pis- 1-5. 1888.

Additional Notes on Richmond Coal Field, Virginia, in

Reply to Criticisms.

Trans. Geol. Soc. Manches., vol. xx, pp. 247-256, 1889.

Clinch. The Coal Field of Southwest Virginia.

Engr. and Min. Jour., vol. xlvii, p. 85, 1889.

Clerc, F. I/., The Mining and Metallurgy of Zinc in the

United States.

Min. Res. U. S., 1883, pp. 358-386.
For" Virginia, see p. 365.

Clemson, Thos. G., Notice of a Geological Examination of

the Country between Fredericksburg and Winchester, in

Virginia, Including the Gold Region.

Trans. Geol. Soc. Pa., vol. i, map opp. p. 298, 1835.

The Gold Region of Virginia.

Trans. Geol. Soc. Pa., vol. i, p. 309, 1835.

Clemson, T. G., & Taylor, R. C, The Gold Region of

Virginia.

Trans. Geol. Soc. Pa., vol. i, p. 310, 1835. (Not seen).

Cobb, Collier, A Recapture from a River Pirate.

Sci., vol. xxii, p. 195, 2 figures, 1893.

The Jackson River of Bath and Alleghanj^ Counties, Virginia.

Back Creek and Meadow Fork.

Cocke, J H., Virginia Aerolite (Meteorite).

Amer. Jour. Sci., vol. xv, pp. 195-196, 1829.

Committee (Bramwell, J. H., Buck, S. M., & Williams, E. H. ),

The Pocahontas Mine Explosion.

Trans. Amer. Inst. Min. Engrs., vol. xiii, pp. 237-249,

map, 1884-85.

Conrad, T. A., On Some New Fos.sil and Recent Shells of

the United States.

Amer. Jour. Sci., 2d ser. , vol. xxiii, pp. 339-346, 1833.

Observations on the Tertiary and More Recent Forma-

tions of a Portion of the Southern States. Read April

15th, 1834-
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Jour. Acad. Nat. Sci. Phila., vol. vni, pp. 1 16-129, 1834.

Descriptions of New Tertiary Fossils from the Southern

States.

Jour. Acad. Nat. Sci. Phila., vol. vii, pp. 130-157, 1834.

Appendix, pp. 154-157.

Observations on a Portion of the Atlantic Tertiary Region.

Trans. Geol. Soc. Pa., vol. i, pp. 335, 341, pi. 13, 1835.

Observations on the Tertiary Strata of the Atlantic Coast.

Amer. Jour. Sci., vol. xxviii, pp. 1 04-1 11, 1835.
Virginia Tertiary.

Observations on a Portion of the Atlantic Tertiary Re-

gion, with a Description of New Species of Organic Re-

mains.

Proc. Nat. Inst., 2d Bull., pp. 171-194, 1842.

Observations on the Eocene Formation, and descriptions

of 105 New Fossils of That Period from the Vicinit}'^ of

Vick.sburg, Mississippi. Appendix: Descriptions of New
Eocene Fossils in the Cabinet of Lardner Vanuxem.

Jour. Acad. Nat. Sci. Phila., 2d ser. , vol. i, pp. 111-134,

pi. 14, 1848.
For Virginia, see Appendix.

Notes on Shells, with De.scriptions of New Fossil Genera
and Species.

Proc. Acad. Nat. Sci. Phila., vol. xvi, pp. 211-214, fig-

ures, 1864.
Cyprivteria excavata and Dosiniopsis meeki figured and described.

Catalogue of the Eocene and Oligocene Testacea of the

United States.

Amer. Jour. Conch., vol. i. p. 135, 1865.
Conrad, T. A., For further reference, see under Dall, \V. H.,

and Harris, G. D.

Cooke, J. P., Scientific Culture and Other Essays.
D. Appleton & Co., New York, 1885. One chapter devoted to a

sketch of the life of Wni. B. Rogers. See chapter 7, p. 160.

Cope, K. D., Remarks on the Contents of Caves of South-

western Virginia.

Proc. Acad. Nat. Sci. Phila., vol. xix, pp. 137-138, 1867.

Remarks on Fossils from the Southern States.
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Proc. Acad. Nat. Sci. Phila., vol. xxi, p. 3, 1869.

The Pamunky Formation of the Chesapeake Region and

its Fauna.

Proc. Amer. Phil. Soc, vol. xxxiv, p. 338, 1895. (Paper

read, not published).

Cornelius, Klias, On the Geology, Minerology, Scenery and

Curiosities of Parts of Virginia, Tennessee, and the Ala-

bama and Missis.sippi Territories, etc., with Miscellaneous

Remarks, in a Letter to the Editor.

Amer. Jour. Sci., vol. i, pp. 214-226, 3i7-33r, figure,

1819.

Correspondence. The Mineral Wealth of Virginia Tributary

to the Lines of the Norfolk & Western Railroad and

Shenandoah Valley Railroad Companies.

Engr. and Min. Jour., vol. xxxviii, pp. 69-70, 1884.

Coryell, Martin, Eastern Virginia Coal Field.

Trans. Amer. Inst. Min. Engrs. , vol. iii, pp. 228-231,

1874-75-

Geol. Record, 1875, London, 1877, p. 385.

Deceptive Coal-Seams near the Limestone, or in the Si-

lurian Rocks of Virginia.

Trans. Amer. Inst. Min. Engrs., vol. iv, p. 14, 1875-76.

Only title given.

Diatomaceous Sands of Richmond, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. iv, pp. 230-232,

pi. 5, 1876.

Geol. Record, 1877, London, 1880, p. 134.

Credner, H., (On the Gold Mines of Virginia).

Amer. Jour. Min., vol. vi, passim, 1867-69. (Not seen).

Geognostiche Skizzen aus Virginia, Nord-Amerika.

Zeitschr. Deutch. Geol. Gesell., p. 83, 1886. (Not seen).

Cresson, Dr. C. M., Bituminous Material from Pulaski Coun-

ty, Virginia, United States.

Proc. Amer. Phil. Soc, vol. xvii, No. 100, pp. 215-216,

1878.

Geol. Record, 1878, London, 1882, p. 212.

Crosby, W. O., On the Contrast in Color of the Soils of
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High and Low Latitudes.

Amer. Geol.. vol. viii, pp. 72-82, 1891.

Technology Quart., vol. iv, pp. 36-45, 1891.

Currey, R. O., A Geological Map of the Copper Region Em-
braced in the Counties of Floyd, Carroll and Grayson, Vir-

ginia, and Ashe and Alleghany, North Carolina. Scale,

6^ miles to 1 inch. Accompanying "The Copper and

Iron Region of the Floyd-Carroll-Grayson Plateau of the

Blue Ridge in Virginia." "The Virginias," vol. i, p. 62,

4 to., Staunton, Virginia, 1880. (Not seen).

Curtice, C, Oriskany Drift near Washington, Districl: of

Columbia.

Amer. Geol., vol. iii, pp. 223-225, 1889.

D

Dall, W. H., Contributions to the Tertiary Fauna of Florida

with Especial Reference to the Miocene Silex-Beds of

Tampa and the Pliocene Beds of the Caloosahatchie River.

Trans. Wag. Free Inst. Sci., vol. iii, pt. i, pp. 1-178, 12

plates, 1890.

Ibid., vol. iii, pt. ii, pp. 201-473, "i^P ^n*^ plates, 1892.

Virginia referred to throughout to some extent.

Catalogue of Shell-Bearing Marine Mollusks and Brachi-

opods of the Southeastern Coast of the United States,

with Illustrations of Many of the Species,

Bull. U. S. Nat. Mus., No. 37, 221 pp., 74 pis., 1889.

Republication of Conrad's Fossils of the Medial Tertiar^^

of the United States, with an Introdudlion by W. H. Dall.

Wag. Free Inst. Sci., 1893.
Contains the following :

—

Introdudlion, pp. v-xviii.

(No. I.) Conrad, T. A., Fossils of the Medial Tertiary of the Uni-

ted States, pp. 1-32, plates 1-17.

Philadelphia: Judah Dobson, January, 1838.

(No. 2.) Fossils of the Medial Tertiary- of the United States,

PP- 33-56, plates 18-29.

Ibid., May, 1840.

(No. 3.) Fossils of the Medial Tertiary or Miocene Forma-
tion of the United States, pp. 57-80, plates 30-45.

Ibid., January, 1845.

( No. 4. ) Fossils of the Medial Tertiary or Miocene Forma-
tion of the United States, pp. 81-S9, plates 46-49.
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Dall, W. H., & Harris, G. D., Correlation Papers. Neocene.

Bull. U. S. Geol. Snrv., No. 84, pp. v, 1-349, 1892.

For Virginia, see especially pp. 19, 55-67.

Daubeny, Chas., Notices of the Thermal Springs of North

America, Being an Extra(5l from an Unpublished Memoir

on the Geology of North America, Read to the Ashmo-

lean Society of Oxford University, November 26, 1838.

Amer. Jour. Sci., vol. xxxvi, pp. 88-93, 1839.

Daddow, S. H., & Bannan, B., Coal, Iron and Oil.

Lippincott Co., Philadelphia, 1866, 808 pp., illustrated.

Trubner & Co., London.
For Virginia, see pp. 47, 293, especially chap. 21, pp. 393-411 on

Coal, portions of chaps. 25, p. 531, and 27, p. 533, on Iron Ores.

Dana, JaS. D., Manual of Geology.
American Book Co., New York, 1895, 4th edition.

For Virginia, see pp. 23, 24, 125, 127, 353, 355, 357, 358, 383, 387,

437, 449, 468, 532, 808.

Darton, N. H., Geology of Sedimentary Rocks.

Wash. Sheet, Md., D. of C, Va., U. S. Geol. Surv.

On the Occurrence of Basalt Dikes in the Upper Paleo-

zoic Series in Central Appalachian, Virginia. With Notes

on the Petrography, by J. S. Diller.

Amer. Jour. Sci., 3d ser., vol. xxxix, pp. 269-271, 1890.

Mesozoic and Cenozoic Formations of Eastern Virginia

and Marjdand.

Bull. Geol. Soc. Amer., vol. ii, pp. 431-450, map, plate

and figure, 1891.

{Abst.) Amer. Geol., vol. viii, p. 185, 1891.

" Amer. Nat., vol. xxv, p. 658, 1891.

Notes on the Stratigraphy of a Portion of Central Ap-

palachian, Virginia.

Amer. Geol., vol. x, pp. 10-18, 1892.

On Fossils in the Lafayette Formation in Virginia.

Amer. Geol., vol. ix, pp. 181-183, 1892.

Fossils in the "Archaean" Rocks of Central Piedmont,

Virginia.

Amer. Jour. Sci., 3d ser., vol. xliv, p. 50-52, plate, 1892.

On the Cenozoic History of Eastern Virginia and Mary-

land.
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(Abst.) Amer. Jour. Sci., vol. xlvi, 3d ser., p. 305, 1893.

Cenozoic History of Eastern Virginia and Maryland.
Bull. Amer. Geol. Soc, vol. v, p. 24, 1893-94.
Not published. Remarks by W J McGee, J. A. Holmes, R. D.

Salisbury.

Outline of Cenozoic History of a Portion of the Middle
Atlantic Slope.

Jour. Geol., vol. ii, pp. 568-587, 6 figures, 1894.

Artesian Well Prospects in Eastern Virginia, Maryland
and Delaware.

Trans. Amer. Inst. Min. Engrs., vol. xxiv, pp. 372-397,
pis. 1-2, 1894.

For further references, see vmder McGee, W J, & Williams, G. H.

Arterian Well Prospects in the Atlantic Coastal Plain

Region.

Bull. U. S. Geol. Surv., No. 138, 228 pp., 19 plates, 1896.

Davis, H., (See under Day, D. T.).

Davis, W. M., The Geological Dates of Origin of Certain

Tj^pographic Forms on the Atlantic Slope of the United

States.

Bull. Amer. Geol. Soc, vol. ii, pp. 545-586, figures, 1891.

(Abst.) Amer. Geol., vol. viii, p. 260, 1891.

Day, D. T., Manganese.
Min. Res. U. S., 1883-84, pp. 550-556.
For Virginia, see pp. 551-555-

— Tungsten.

Min. Res. U. S., 1883-84, pp. 574-575.
For Virginia, see p. 574.

— Chromium.
Min. Res. U. S., 1883-84, pp. 567-573.
For Virginia, see p. 569.

Mineral Resources of the United States, 1885.

Barytes, by Benjamin, on Mineral Paint, pp. 524-533.
Virginia, Barytes, p. 525; Ochre, p. 527.

Strucftural Materials, by H. S. Sproull, pp. 395-436.
Virginia, Building Stones, p. 397; Cement, p. 406.

Coal, by C. A. Ashburner, pp. 10-73.

Virginia, see pp. lo-ii, 69.

The Manufacture of Coke, by J. D. Weeks, pp. 74-129.
Virginia, see pp. 117-119.
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Fertilizers, by D. T. Day, p. 445-473-

Virginia, see p. 469; Lime, p. 410.

Gold and Silver, pp. 200-207.

Virginia, see pp. 200-202.

Gypsum, by H. S. Sproull, pp. 458-464-

Virginia, see p. 459.

Iron, by Jas. M. Swank, p. 180-199.

Virginia, see pp. 182-186, 199.
'

Manganese, by J. D. Weeks, 303-356-

Virginia, see pp. 307-328, map opp. p. 305-

Mineral Waters, by A. C. Peale, pp. 536-543-

Virginia, see pp. 541-542.

Precious Stones, by G. F. Kunz, 437-444-

Virginia, see p. 441.

Pyrites, by H. Davis, pp. 501-517-

Virginia, see pp. 504-506.

Tin, pp. 370-385-
Virginia, see p. 371.

Mineral Resources of the United States, 1886.

Coal, by Chas. A. Ashburner, pp. 224-377.

Virginia, see pp. 230, 352-356.

The Manufaaure of Coke, by J. D. Weeks, pp. 378-438-

Virginia, see pp. 378, 422-423.

Gold and Silver, pp. 104-108.

Virginia, see pp. 104-105.

Strucflural Material, by Wm. C. Day, pp. 517-580.

Virginia, see p. 529; Granite, p. 537; Marble, p. 544-

Iron, by Jas. M. Swank, 11-103.

Virginia, see pp. 18, 33, 77-8i-

Manganese, by J. D. Weeks, pp. 180-213.

Virginia, see pp. 181, 194-196.

Fertilizers, pp. 606-627.

Virginia: Manufadluring Fertilizers, p. 625.

Mineral Waters, by A. C. Peale, pp. 7 15-72 1-

Virginia, see pp. 719-721.

Mineral Paints, by M. Benjamin, pp. 702-714.

Viginia: Ochre, pp. 708-709.

Pyrites, by R. P. Rothwell, pp. 650-675.

Virginia, see pp. 653-654.

Salt, by Wm. A. Raborg, pp. 628-641.

Virginia, see p. 628.

Mineral Resources of the United States, 1887.

Coal, Chas. A. Ashburner, pp. 168-382.

Virginia, see pp. 171, 360-367.

The Manufaaure of Coke, by J. D. Weeks, pp. 383-435-
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Virginia, see pp. 383, 421.

Gold and Silver, pp. 58-65.
Virginia, see pp. 58-59.

Strudlural Materials, by Wm. C. Day, pp. 503-551.
Virginia: Structural Materials, p. 511; Granite, pp. 514-515.

Iron, by Jas. M. Swank, pp. 10-27.

Virginia, see pp. 11-12,

Manganese, by J. D. Weeks, pp. 144-167.
Virginia, see pp. 151-152.

Useful Minerals of the United States, by A. Williams, jr.,

pp. 689-812.
Virginia, see pp. 799-803.

Salt, by Wm. A. Raborg, pp. 611-625.
Virginia, see p. 611.

Tin, pp. 134-137-
Virginia, see p. 136.

- Mineral Resources of the United States, 1888.

Strucftural Materials, by Wm. C. Day, pp. 516-575.
Virginia: Cement, p. 551; Structural Material, p. 535; Lime, p. 556;

Brick Industry, pp. 563-565; Granite, p. 536; Marble, p. 544; Slate,

P- 547-

Coal, by C. A. Ashburner, pp. 168-394.
Virginia, see pp. 171, 206, 377-381.

The Manufa(fture of Coke, by J. D. Weeks, pp 395-441.
Virginia, see pp. 395, 397, 398, 400, 402-403, 404, 405, 425-426.

Precious Stones, by G. F. Kunz, pp. 580-585.
Virginia: Garnet, p. 581.

Gold and Silver, pp. 36-42.
Virginia, .see pp. 36-37.

Iron, by Jas. M. Swank, pp. 12-32.

Virginia, see pp. 14, 23.

Manganese, by J. D. Weeks, pp. 123-143.
Virginia, pp. 123, 124, 125, 132-133.

Mica, pp. 614-615.
Virginia, see p. 614.

Mineral Waters, by A. C. Peale, pp. 623-630.
Virginia, see pp. 629-630.

Salt, by Wm. A. Raborg, pp. 597-612.
Virginia, see pp. 597-598, 611.

- Mineral Resources of the United States, 1889-90.

Barytes, p. 513.
Virginia, see p. 513.

Coal, by E. W. Parker, pp. 145-186.
Virginia, see pp. 146, 272-275.

Cement, pp. 461-464.
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Virginia, see p. 461.

Gold and Silver, by Wm. Kent, pp. 48-55-

Virginia, see p. 49.

Stone", by Wm. C. Day, pp. 373-440-

Virginia: Granite, pp. 374. 435; Limestone, pp. 373. 43^; Marble,

pp. 375- 436; Sandstone, pp. 374, 436; Slate, pp. 376, 436.

Gypsum, pp. 465-467.
Virginia, see pp. 465, 466.

Iron, by Jno. Birkinbine, pp. 23-47.

Virginia, see pp. 24, 31-32, 35, 36, 39.

Lithographic Stone, pp. 519-520.

Virginia, see p. 519.

Manganese, by J. D. Weeks, pp. 127- [36.

Virginia, see pp. 127, 135-136-

Mineral Waters, by A. C. Peale, pp. 521-535-

Virginia, see pp. 522, 533-534-

Mineral Paints, pp. 508-512.

Virginia: Ochre, p. 508.

Tin, pp. r 19-123.

Virginia, see pp. 120, 121.

Salt, by Wm. A. Raborg, pp. 482-492.

Virginia, see p. 482,

Mineral Resources of the United States, 1891.

Iron Ores, by Jno. Birkinbine, pp. 10-46, illustrated.

Virginia, see pp. 12, 23-24.

Barytes, pp. 599-600.

Virginia, see p. 599.

Natural and Artificial Cements, pp. 529-538.

Virginia, see p. 532.

Clay Meterials of the United States, by Robt. T. Hill,

pp. 474-528.
Virginia, see p. 505.

Coal, by E. W. Parker, pp. 176-356.

Virginia, see pp. 180-181, 330-331.

The Manufaaure of Coke, by J. D. Weeks, pp. 357-402.

Virginia, see pp. 360, 361, 362, 363, 365, 366, 367, 368, 370, 372,

373, 375, 395-396.

Gold and Silver, pp. 74-80.

Virginia, see pp. 76-77.

Stone, by Wm. C. Day, pp. 456-473.
Virginia: Granite, pp. 457, 460; Sandstone, pp. 461, 463; Lime-

stone, p. 467; Marble, p. 470; Slate, pp. 472, 473.

Gypsum, by E. W. Parker, 580-583.

Virginia, see pp. 580, 582.

Manganese, by J. D. Weeks, pp. 126-146.

Virginia, see pp. 127, 137-138.
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Mineral Paints, by E. W. Parker, pp. 595-598.
Virginia, see pp. 596, 567; Ochre, p. 595.

Salt, pp. 572-578.
Virginia, see pp. 572, 573.

Tin, pp. 164-166.

Virginia, see p. 164.

Mineral Resources of the United States, 1892.

Natural and Artificial Cements, by S. B. Newberry, pp.

739-747-
Virginia, see pp. 739, 740.

Coal, by E. W. Parker, pp. 263-550.
Virginia, see pp. 520-528.

The Manufadlure of Coke, by J. D. Weeks, pp. 551-602.
Virginia, see pp. 555, 556-571, 593-594-

Precious Stones, by Geo. F. Kunz, pp. 756-781.
Virginia: Garnet, p. 768; Sagenite, p. 773; Moonstone, p. 777.

Progress of the Precious Metal Industry of the United

States, since 1880, pp. 46-94.
Virginia: Gold and Silver, p. 88.

Stone, by Wm. C. Day, pp. 704-711.
Virginia: Granite, pp. 706, 708-709; Slate, p. 710; Limestone, p. 711.

Iron Ores, by Jno. Birkinbine, pp. 23-45.
Virginia, see pp. 26, 27, 33, 35, 36, 37, 41, 43.

Manganese, by J. D. Weeks, pp. 169-226.

Virginia, see pp. 181, 183, 202-208.

Mineral Paints, pp. 815-820.
Virginia, see pp. 816, 818.

Mineral Waters, by A. C. Peale, pp. 823-834.
Virginia, see pp. 824, 831-832, 833.

Salt, by E. W. Parker, pp.' 792-800.
Virginia, see pp. 793, 794, 799.

— Mineral Resources of the United States, 1893.

Abrasive Materials, by E. W. Parker, pp. 670-679,
Virginia, see p. 670.

Clay Materials of the United States, by Robt. T. Hill,

pp. 603-617.
Virginia, see pp. 610-61 1.

Coal, by E. W. Parker, pp. 187-414.
Virginia, see pp. 188, 194, 195, 196, 197, 199, 200, 387-388.

The Manufacfture of Coke, by J. D. Weeks, pp. 415-460.
Virginia, see pp. 415, 418, 419, 420, 421, 423, 424, 425, 426, 427,

429, 430, 431, 432, 433, 453.

Gold and Silver, by R. E. Preston, pp. 50-61.

Virginia, see pp. 50, 51, 55, 57, 58.
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Stone, by Wm. C. Day, pp. 542-602.

Virginia: Granite, p. 547; Marble, p. 549; Sandstone, p. 553: Lnne-

stone, 555; Slate, 557, 573-

Gypsum, pp. 713-716.
Virginia, see pp. 714-715.

Iron Ores, by Jno. Birkinbine, pp. 23-49.

Virginia, see pp. 26, 27, 28, 32-33, 38, 39.

Manganese, by J. D. Weeks, pp. ii9'i55-

Virginia, see pp. 120, 121, 135-136.

Mineral Waters, by A. C. Peale, pp. 772-794-

Virginia, see pp. 774, 782, 783.

Soapstone, pp. 624-626.

Virginia, see p. 625.

Tin, pp. 178-183.
Virginia, see pp. 180-182.

Day, W. C, Stone.

i6th iVnn'l Rep't U. S. Geol. Surv., pt. iv, pp. 436-510-

4 plates, 1894-95.
For Virginia, see pp. 462, 481, 492, 510.

For further reference, see under Day, D. T.

Diss DeBarr, J. H., The West Virginia Handbook and Im-

migrant's Guide. A Sketch of the State of West Vir-

ginia. Geographical Position, Historical Outline, State

Constitution, Surface and Soil, Agriculture, Stock-farming,

Wool Growing, Fruit and Wine Growing, Timber, Coal,

Iron, Petroleum, Salt and Other Minerals, Education, Re-

ligious Worship, Lands and Farms, Titles and Prices,

with a Brief Notice of Each County, and an Official

State Dire(ftory and Map.
Parkersburg, 1870, 12 mo., 193 pp. and Map.

Del Rio, A., Report on Rappahannock Gold Mine, Virginia.

Virginia, 1834. (Not seen).

Supplement to Reports by A. Del Rio and Jno. Milling-

ton, Aug. 4, 1834, pp. 147-156; and Report by Jno. Mil-

lington, Aug. 5, 1834, pp. i57-i59-

Trans. Geol. Soc. Pa., 1834, pp. 159-166, 4 figures.

The following is the explanation of the figures:—

Fig. I (p. 163). Map or ground plan of an Estate called "Rap-

pahannock or Smith's Gold Mine" in Stafford County, Virginia.

Fig. II (p. 164). Transverse seAion of the vein or load when

looking towards the north-east in the shafts Nos. 3 and 4.

Fig. Ill (p. 165). Longitudinal seAion of the country in the di-

rection of the central vein, taken by eye estimation without instru-

ments.
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Fig. IV (p. 166). Transverse sedlion of the vein or load when
looking towards the north-east in the deep shaft No. 10.

Del Rio, Andres, & Millington, Jno., Report of—
Trans. Geol. Soc. Pa., 1834, pp. 147-156.

Dewey, F. P., The Rich Hill Iron Ores.

Trans. Amer. Inst. Min. Engrs., vol. x, pp. 77-80, 1881-

82.

Note on the Falling Cliff Zinc Mine.

Trans. Amer. Inst. Min. Engrs., vol. x, pp. 111-112,

1881-82.

Note on the Fire Creek Coke of West Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xii, pp. 386-387,

1883-84.

D'Invilliers, B. V., & McCreath, A. S., The New River-

Cripple Creek Region of West Virginia.
Harrisburg, 1887, 171 pp., 4 plates, and map in pocket.

For further reference, see under McCreath, A. S.

Douglas, Jas., The Copper Resources of the United States.

Trans. Amer. In.st. Min. Engrs., vol. xix, pp. 679-704,

1891.
For Virginia, see p. 694.

Drown, Thos. M., The Condition of Sulphur in Coal, and
its Relation to Coking.

Trans. Amer. Inst. Min. Engrs., vol. ix, pp. 656-663,

1880-81.

Punning-ton, F. P., On Microlite from Amelia County, Vir-

ginia.

Chem. News, vol. xliv, p. 44, 1881. ^

Geol. Record, 1880-84 inch, London, 1889, vol. ii, p. 181.

Amer. Chem. Jour., vol. iii, p. 130, 1881.

Amer. Jour. Sci., 3d ser. , vol. xxii, p. 82, 1881.

{Abst.) Amer. Nat., vol. xvi, p. 79, 1882.

See Amer. Chem. Jour., 3d ser., vol. ii, p. 130.

Analysis of Columbite and Monazite of Amelia County,

Virginia.

Amer. Nat., vol. xvi, p. 611, 1882.

Geol. Record, 1880-84 inch, London, 1889, vol. ii, p. 181.

— New Analysis of Columbite and Monazite from Amelia
Count}', Virginia.
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Amer. Nat., vol. xvi, p. 611, 1882.

Colutnbite, Orthite, and Monazite from Amelia County,

Virginia.

Amer. Jour. Sci., 3d ser., vol. xxiv, pp. 153-154, 1882.

Amer. Chem. Jour., vol. iv, pp. 138-140, 1882-83.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 181.

On the Formation of Deposits of Oxides of Manganese.

Crimora Mine, Augusta County, Virginia.

Amer. Jour. Sci., 3d ser., vol. xxxvi, pp. 175-178, 1839.

Helvite from Amelia County, Virginia.

Amer. Chem. Jour., vol. iv, p. 478, 1882-83.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 181.

Distribution of Titanic Oxide upon the Surface of the

Earth.

Amer. Jour. Sci., 3d ser., vol. xlii, p. 491-495, 1891.

Dunnington, F. P., & Koenig, G. A., Orthite from Amelia

County, Virginia.

Amer. Chem. Jour., vol. iv, p. 138, 1882-83.

Amer. Nat., vol. xvi, p. 611, 1882.

Bakin, I^. G., Ores of Iron from Virginia. Analysis of

—

Bull. U. S. Geol. Surv., No. 78, p. 125, 1891.

Two New Meteorites. i. Meteoric Iron from Pulaski

County, Virginia.

Bull. U. S. Geol. Surv., No. 90, pp. 45-46, 1892.

Kdwards, W. S., Coals and Cokes of West Virginia. (A
Handbook on the Coals and Cokes of the Great Kana-

wha, New River, Flat Top, and Adjacent Coal DistriAs

in West Virginia).

Cincinnati: Robert Clark & Co., 1892

D^lliott, J. B., The Age of the Southern Appalachians.

Amer. Jour. Sci., 3d ser., vol. xxv, pp. 282-298, sedlion,

1883.

Bmmons, S. F., Notes on the Gold Deposits of Montgomery

County, Maryland.

Trans. Amer. Inst. Min. Engrs., vol. xviii, pp. 391-411,
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1890.
Virginia referred to in many places.

Geological Distribution of the Useful Metals in the Unit-

ed States.

Trans. Amer. Inst. Min. Engrs., vol. xxii, pp. 53-95,

1894.
For Virginia, Iron, p. 59; Manganese, p. 68; Zinc, p. 81. West

Virginia, Iron, p. 61.

For further references, see under Day, D. T., and King, C.

Bvans, ^. W., On the Oil- Producing Uplift of West Virginia.

Amer. Jour. Sci., 2d ser., vol. xlii, pp. 334-343, sedlions,

1866.

Kyerman, J., Discovery of Mastodon Remains in Shenandoah
Valley.

Amer. Geol. vol. vii, p. 335, 1891.

Featherstonhaugh, G. W., Account of the Travertin De-
posited by the Waters of the Sweet Springs, in Alleghany

County in the State of Virginia, and of an Ancient Tra-

vertin Discovered in the Adjacent Hills.

Trans. Geol. Soc. Pa., vol. i, pt. i, pp. 328-334, figures,

1835.
Figures.—A sedlion exhibiting the course of the stream. Two

sedlions showing the site of the ancient springs and the modern
springs.

Finch, Jno., Geological Essay on the Tertiary Formations

in America.

Amer. Jour. Sci., vol. vii, pp. 31-43, 1824.

Fink, Henry, Iron Furnaces, Mines, etc., on and near the

Atlantic, Mississippi and Ohio Railroad.

The Virginias, vol. i, p. 30, 1880.

Firmstone, H., Note on a Deposit of Cadmia, in a Coke
Furnace, Alleghany County, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. vii, pp. 93-99, 1878-

79, illustrated.

The Virginias, vol. ii, p. 43, 1881, illustrated.

Fontaine, Wm. M., The "Great Conglomerate" on New
River, West Virginia.
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Geol. Record, 1874, lyondon, 1875, p. 116.

Amer. Jour. Sci., 3d ser., vol. vii, pp. 459-465, 573-579,

1874.
For Virginia: I^ewis Tunnel, Alleghany County, Devonian Plants,

see p. 578. (Chemung or Catskill).

On the Primordial Strata of Virginia

Amer. Jour. Sci., 3d ser., vol. ix, pp. 361-369, 416-428,

3 figures, 1875.

Geol. Record, 1875, lyondon, 1877, p. 119.

On Some Points in the Geology of the Blue Ridge in

Virginia.

Amer. Jour. Sci., 3d ser., vol. ix, pp. 14-22, 93-101, 1875.

Geol. Record, 1875, London, 1877, P- HQ-

The Conglomerate Series of West Virginia.

Amer. Jour. Sci., 3d ser., vol. xi, pp. 276-284, 374-384,

1876.

Geol. Record, 1876, lyondon, 1878, p. 132.

The Virginias, vol. i, pp. 27-29, se(5lion, 1880.

Notes on the Vespertine Strata of Virginia and West
Virginia.

Amer. Jour. Sci., 3d ser., vol. xiii, pp. 37-48, 115-123,

1877.

Geol. Record, 1877, London, 1880, p. 122.

Notes on the Mesozoic Strata of Virginia.

Amer. Jour. Sci., 3d ser., vol. xvii, pp. 25-39, ^5^'^57>

229-239,1879.

{Abst.) Geol. Record, 1879, London, 1887, p, 139.

(Abst.) Amer. Nat., vol. xvi, pp. 75-76, 1882.

Describes the Triassic and Jurassic beds.

On the Saltville Fault.

Proc. Amer. Phil. Soc, vol. xix, pp. 349-352, woodcuts,

1881.

Geol. Record, 1880-84 inch, London, 1888, vol. i, p. 368.

Memoir on the Rhaetic Flora, Virginia and North Caro-

lina.

Proc. Amer. Phil. Soc, vol. xix, p. 349, 1882.

Only mentioned.

The Artesian Well at Fort Monroe, Virginia.

The Virginias, vol. iii, pp. 18-19, 1882.
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Notes on Virginia Geology.

The Virginias, vol. iii, pp. 108-109, 1882.

Notes on the Snlphuret Deposits of Virginia.

The Virginias, vol. iii, pp. 154-155, 1882.

Notes on the Mineral Deposits at Certain Localities on

the Western Part of the Blue Ridge.

The Virginias, vol, iv, pp. 21-22, 42-47, 55-59, 73-76,

92-93, 1883; for correcflions, see vol. v, p. 43, 1884.

Notes on the Geology and Mineral Resources of the

Floyd, Virginia, Plateau.

The Virginias, vol. iv, pp. 167, 178-180, 185-192, 1883.

Ibid., vol. V, pp. 8-12, 1884.

Notes on the Occurrence of Certain Minerals in Amelia

County, Virginia.

Amer. Jour. Sci., 3d ser. , vol. xxv, pp. 330-339, 1883.

Geol. Record, 1880-84 inch, London, 1888, vol. i, p. 368.

{Abst.) Amer. Nat., vol. xvii, p. 654, 1883.

Contributions to the Knowledge of the Older Mesozoic

Flora of Virginia.

Mon. U. S. Geol. Surv., vol. vi, 144 pp., 54 pis., 1883.

Geol. Record, 1880-84 inch, London, 1889, vol. ii, p. 421.
For a review of this, see Sci., vol. v., pp. 280-281, 1885.

( Letter on Relations of Archaean and Associated Forma-
tions in Virginia). Geology of Chester County, Penn-

sylvania.

Rep't 2d Geol. Surv. Pa., C4, p. xiii, 1883.
For Virginia, see Letter of Transmittal by J. P. Lesley to Gov.

Robt. E. Pattison, pp. v-xx.

Crimora Manganese Deposits, Augusta County, Virginia.

The Virginias, vol. iv, pp. 44-46, 1883.

The Geology of the Mesozoic Areas of Virginia.

The Virginias, vol. vi, pp. 38-40, 1885.

The Potomac or Younger Mesozoic Flora, Virginia.

Mon. U. S. Geol. Surv., vol. xv, pt. i, xiv and 377 pp.,

3 tables, 1889.

Ibid., vol. XV, pt. ii, 180 plates, 1889.

{Abst.) Amer. Jour. Sci., 3d ser., vol. xxxix, p. 520,

1890.

{Abst.) Amer. Geol., vol. v, p. 315, 1890.
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Geological Notes for Railroads in Eastern Virginia.

McFarlane's Geol. Ry. Guide, 2d ed., 1890, p. 359.

The Potomac Formation in Virginia.

Bull. U. S. Geol. Surv., No. 145, 149 pp., 2 plates, 1896.

Fontaine, W. M., & White, I. C, The Upper Carbonifer-

ous Flora of West Virginia.

Proc. Amer. Phil. Soc, vol. xviii, p. 39, 1878-80.

Foote, A. B., On the Stala(ftites of Luray Cave.

Proc. Acad. Nat. Sci. Pliila., vol. xxxiv, pt. i, p. 48,

1882.

Geol. Record, 1880-84 incl., London, 1888, vol. i, p. 368.

Fra^er, P., The Iron Ores of the Middle James River, in

Amherst and Nelson Counties, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xi, pp. 201-216,

map, 1882-83.

Read before the Virginia meeting of the Institute, 18S1.

Fra^er, jr., P., Anthracite from " Third-Hill Mountain,"

West Virginia.

Proc. Acad. Nat. Sci. Phila.
,
3d ser., vol. vii, pp. 17-19.

Geol. Record, 1877, London, 1880, pi 363.

Froehling, Henry, Analyses of James River Iron Ores.

The Virginias, vol. v, p. 52, 1884.

Analyses of Limestone.

The Virginias, vol. v, p. 59, 1884.

G
Gabb, Wtti. M., Descriptions of New Species of Fossils, prob-

ably Triassic, from Virginia.

Jour. Acad. Nat. Sci. Phila., 2d ser., vol. iv, pp. 307-

309, pi. 48, 1858-60.

Proc. Acad. Nat. Sci. Phila., vol. xii, p. i, i860.

Title given only.

Gannett, Henry, The Average Elevations of the United

States.

13th Ann'l Rep't U. S. Geol. Surv., pp. 284-289, 1891-

92.

{Absf.) Amer. Geol., vol. xv, p. 62, 1895.

Geiger, H. R., & Keith, A., The Struaure of the Blue
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Ridge near Harper's Ferry.

Bull. Geol. Soc. Amer. , vol. ii, pp. 155-164, pis. 4-5,

map, 1 89 1. Discussion, pp. 163-164.

{Abst.) Amer. Geol., vol. vii, p. 262, 1891.
" Amer. Nat., vol. xxv, pp. 364, 658, 1891.

Genth, F. A., Contributions to Mineralogy, No. 46. On a

New Occurrence of Corundum, in Pulaski County, Vir-

ginia.

Amer. Jour. Sci., 3d ser., vol. xxxix, pp. 47-50, 1890.

GifFord, J. B., Poor Mountain Iron Lands, Roanoke County,

Virginia.

The Virginias, vol. v, p. 46, 1884.

Gilham, Wm., Report on the Soils of Powhatan County,

Virginia.

Richmond, Va. , 1857.

Gilmer, F. W., On the Geological Formation of the Natural

Bridge of Virginia.

Trans. Amer. Phil. Soc, new ser., vol. i, pp. 187-192,

1818.

Glenn, Wm., Mine Explosions Generated by Grahamite Dust.

Trans. Amer. Inst. Min. Kngrs., vol. xxiv, pp. 195-207,

figures, 1894.

Gold Mining in Virginia.
{Abst.) Amer. Jour. Sci., 2d ser., vol. Ixvii, pp. 295-299,

1849.
See original in Mining Journal, London, April 15, 1848.

Goldsmith, B., Analysis of Graphite from Wythe County,

Virginia.

Proc. Acad. Nat. Sci. Phila., vol. xxvi, pt. ii, pp. 77, 187.

Geol. Record, 1874, London, 1875, p. 233.

Grammer, John, Account of the Coal Mines in the Vicinity

of Richmond, Virginia, Communicated to the Editor in

a Letter.

Amer. Jour. Sci., 2d ser., vol. i, pp. 125-130, 1819.

Description of Chesterfield County coal fields.

Grant, C. W., Memoir to Illustrate a Geological Map by
Cutch.

Trans. Geol. Soc. London, vol. v, 2d ser. (Not seen).

Geol. Virginias, foot note, p. 647.
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Gre21iway, Dr. Jas., An Account of Some Fossil Shells

Discovered in Virginia, and Additional Fac?ts Concerning

the Bursted Hill in North Carolina. A Letter from Dr.

Greenway to Dr. Barton.

Proc. Amer. Phil. Soc, vol. i, pt. i, 206, 1774- 1838.

Only a note, and title given.

An Account of a Hill, on the Border of North Carolina,

Supposed to Have Been a Volcano. In a lyCtter from a

Continental Officer Residing in that Neighborhood.

Trans. Amer. Phil. Soc, vol. iii, pp. 231-232, 1793.

H
Hall, Chas. 15., Geological Notes on the Manganese Ore-De-

posit of Crimora, Virginia.

Trans. Amer. Inst. Min. Engrs. , vol. xx, pp. 46-49, fig-

ures, 1892. ^

Engr. and Min. Jour., vol. Hi, p. 94, figures, 1891.

Hall, J., & Clarke, J. M., Paleontology of New York.

Nat. Hist. N. Y. Paleont., vol. vii, p. 236, 1888.

Halsey, J. J., Iron Ores and Limestones in Orange County,

Virginia.

The Virginias, vol. iii, pp. 9899, 1882.

Haines, R., Analysis of Helvite from Virginia.

Chem. News, vol. xlvii, pp. 6-7, 1883.

Geol. Record, London, 1880-84 incl., 1889, vol. ii, p. 195.

Harden, J. W., On a Model of Coal Sands in West Virginia.

Proc. Amer. Phil. Soc, vol. xiv, p. 177, 1874-75.
The author gives a general description of the lower Coal Meas-

ures in Virginia. A brief notice.

Harris, G. D., Republication of Conrad's Fossil Shells of the

Tertiary Formations of North America.

Washington, D. C, 1893.
Contains, besides Harris' introdudlion, the following:

—

(Vol. I, No. I.) Conrad, T. A., Fossil Shells of the Tertiary For-

mations of North America, Illustrated by Figures

Drawn on Stone from Nature. Introdudlion, pp.

9-14; Text, pp. 15-20, pis. 1-6.

Philadelphia, Oct., 1832.

(Vol. I, No. 2.) Fossil Shells of the Tertiary Formations of

North America, Illustrated by Figures Drawn on
Stone from Nature, pp. 21-28, pis. 7-14.

Philadelphia, Dec, 1832.
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(Vol. I, No. 3.) Fossil Shells of the Tertiary Formations of

North America, Illustrated by Figures Drawn on
Stone from Nature, pp. 29-38.

Philadelphia, Aug., 1833.

( Vol. I, No. 4. ) Fossil Shells of the Tertiary Formations of

North America, Illustrated by Figures Drawn on
Stone from Nature, pp. 39-46.

Philadelphia, Oct., 1833.

( Vol. I, No. 3. ) Fossil Shells of the Tertiary Formations of

North America, Illustrated by Figures Drawn on
Stone from Nature, pp. 29-56, pis. 15-20, map.
Republished with plates and map, Mar. i, 1835.

Oil the Geological Position of the Eocene Deposits of

Maryland and Virginia.

Amer. Jour. Sci., 3d ser. , vol. xlvii, pp. 301-304, fig. i-

3. i«94-

For further reference, see under Dall, W. H.

Hayden, C. B., On the Rock Salt and Salines of the Holston.

(West Virginia).

Amer. Jour. Sci., vol. xliv, pp. 173-179, 1843.

On the Ice Mountain of Hampshire County, Virginia,

with a Proposed Explanation of its Low Temperature.

Amer. Jour. Sci., vol. xlv, pp. 78-83, figure, 1843.

Hayden, H. H., Native Gold in Virginia, Found in Talcose

Slate.

Amer. Jour. Sci., vol. xx, p. 164, 1831.

Hayes, C. Willard, The Over-thrust Faults of the Southern

Appalachians.

Bull. Geol. Soc. Amer., vol. ii, pp. 141-154, pis. 2-3,

fig. I, 1 89 1. Discussion, pp. 153-154.

(^Abst.) Amer. Geol., vol. vii, p. 262, 1891.

The Southern Appalachians.

(The Physiography of the United States).

Nat. Geog. Mon., 1896, pp. 304-336, map.
American Book Co., New York.
Virginia more or less mentioned throughout the article.

Heilprin, A., A Comparison of the Eocene Mollusca of the

Southeastern United States and Western Europe, in Re-

lation to the Determination of Identical Forms.

Proc. Acad. Nat. Sci. Phila., vol. xxxi, pp. 217-225, 1879.

On the Relative Ages and Classification of the Post-Eo-

cene Tertiar)' Deposits of the Atlantic Slope.
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Proc. Acad. Nat. Sci. Phila., vol. xxxiv, pp. 150-186,

1882.

Contributions to the Tertiary Geology and Paleontology

of the United States.

Acad. Nat. Sci. Phila., 1884, 117 pp., map.
For Virginia, see pp. 14-17, 41-68,

The Tertiary Geology of the Eastern and Southern

United States.

Jour. Acad. Nat. Sci. Phila., 2d ser. , vol. ix, pp. 115-

154, 1884-95.
For Virginia, see especially pp. 128-131.

Heinrich, O. J., The Midlothian Colliery, Virginia.

Trans. Amer. Inst. Min. Engrs. , vol. i, pp. 346-359,

1871-73.

Geol. Record, 1874, London, 1875, p. 118.

Discussion by Messrs. Rockwell, Howe, Firmstone and President.

The Midlothian Colliery, Virginia. A Supplementary

Paper.

Trans. Amer. Inst. Min. Engrs., vol. i, pp. 360-364,

pi. 5, figures, 1871-73.

The Midlothian, Virginia, Colliery in 1876.

Trans. Amer. Inst. Min. Engrs., vol. iv, pp. 308-316,

1875-76.

An Account of an Explosion of Fire-Damp at the Mid-

lothian Colliery, Chesterfield County, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. v, pp. 148- 161,

1876-77,

— The Mesozoic Formation in Virginia.

Trans. Amer. Inst. Min. Engrs., vol. vi, pp. 227-274,

map and plate (sedlion), 1878,

{Abst.) Geol. Record, 1879, London, 1887, p. 141.

The Virginias, vol. i, pp. 120-126, map and secftions,

142-145, 155, 176-177. 190-192.

Map of the Eastern Part of the State of Virginia. Scale,

20 miles to i inch. Accompanying "The Mesozoic in

Virginia."

Trans. Amer. Inst. Min. Engrs., vol. vi, pi. 5, Easton,

Pennsylvania, 1879.

The Virginias, vol. i, pp. 124-125, 1880.
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Heyward, B. H., On a Zinc- Bearing Clay from the Neigh-
borhood of the Bertha Zinc Mines, Pulaski County, Vir-

ginia.

Cheni. News, vol. xliv, p. 207, 1881.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 198.

The Virginias, vol. iii, p. 4, 1882.

Hidden, W. B., A Transparent Crystal of Microlite, Amelia
Court House, Virginia. (Communicated).
Amer. Jour. Sci., 3d ser. , vol. xxx, p. 82, 1885.

Hildreth, S. P., Observations on the Saliferous Rock Forma-
tion, in the Valley of the Ohio.

Amer. Jour. Sci., vol. xxiv, pp. 46-68, 1833.

Observations on the Bituminous Coal Deposits of the

Valley of the Ohio, and the Accompanying Rock Strata;

with Notices of the Fossil Organic Remains and the

Relics of Vegetable and Animal Bodies, Illustrated by a

Geological Map, by Numerous Drawings of Plants and
Shells, and by Views of Interesting Scenery. Appendix
by S. G. Morton, pp. 149-154.

Amer. Jour. Sci., vol. xxix, pp. 1-148, pis. 1-36, maps
and secftions, 1836.

Hill, Robt. T., (See under Day, D. T.).

Hitchcock, C. H., The Crystalline Rocks of Virginia, Com-
pared with Those of New England.

Trans. Amer. Inst. Min. Engrs. , vol. x, pp. 477-480,

1882.

Geol. Record, 1880-84 inch, London, 1888, p. 377.

The Virginias, vol. iv, pp. 11- 12, 1883.

Remarks on the Stru6lure of the Blue Ridge in Virginia.

Bull. Geol. Soc. Amer., vol. ii, p. 164, 1891.

Hitchcock, Kdw., Description of a Brown Coal Deposit in

Brandon, Vermont, with an Attempt to Determine the

Age of the Principal Hematite Beds in the United States.

Amer. Jour. Sci., 2d ser., vol. xv, pp. 95-104, figures,

1853.
For Virginia, see pp. 101-102. Statement of Prof. J. Wyman,

relative to the discovery of fossil fruits in the Tertiary at Rich-

mond, Virginia,—probably Eocene.

Hodge, JaS. T., Observations on the Secondary and Tertiary
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Formations of the Southern Atlantic States; with an Ap-

pendix by T. A. Conrad, Describing the New Shells, etc.,

pp. 108-111.

Trans. Amer. Assoc. Geol. and Nat., 1840-42, pp. 94-111.

Hodge, M. Jas., The Big Stone Gap Classified.

Trans. Amer. Inst. Min. Engrs., vol. xxi, pp. 922-938,

se(5lions, 1004- 1006, 1892-93.

(Absf.) North of Eng. Inst. Min. and Mech. Engrs.,

Trans., vol. xliii, pt. vi, appendix, p. 39.

Holmes, J. A., Character and Distribution of Road Materials.

Jour. Elisha Mitchell Sci. Soc, 1892, pt. ii, pp. 66-87.

Holtnes, W. H., Ancient Soap-stone Quarries in Virginia.

Smithsonian Report, 1892, p. 49.

Hotchkiss, Jed., Virginia: A Geographical and Political

Summary, Embracing a Description of the State, its Ge-

ology, Soils, Minerals, Climate, etc. Prepared under the

Supervision of the Board of Immigration.
Richmond, 1876, 8°, iv & 319 pp. and 4 maps.

Editor of "The Virginias." A Mining, Industrial and

Scientific Journal Devoted to the Development of Vir-

ginia and West Virginia. Staunton, Va.
This Journal was issued as a monthly, beginning January, 1880,

and continuing through 1885, making six complete 4° volumes of

some 200 pp. each. Many valuable briefs and abstracts on mineral

localities, mines and mining statistics, and articles on the geology

of Virginia and West Virginia, are found.

The Coal Fields of West Virginia and Virginia in the

Great Ohio, or Trans-Appalachian, Coal Basin; Illustrated

by Maps and Geological Sections.

The Virginias, vol. i, pp. 18-21, 1880.

Report of Three Chief Engineers of the United States

Navy on New River and Kanawha Coals.

The Virginias, vol. i, pp. 22-23, 1880.

The Shenandoah Valley Railroad and the Mineral and

other Resources of the Country Tributary to it.

The Virginias, vol. i, pp. 36-37, 1880.

The Smithers-Gauley TraA of Coal Lands.

The Virginias, vol. i, pp. 47-49, map and sedlions, 1880.

Resources of the Shenandoah Valley near the Line of the
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Shenandoah Valley Railroad.

The Virginias, vol. i, pp. 56-57, 60-61, map and seAions,

1880.

Iron-Making in Virginia a Hundred and Fifty Years Ago.

The Virginias, vol. i, pp. 59-60, 1880.

The Resources of the Virginias on and near the Proposed

Route of the Richmond & Southwestern Railway.

The Virginias, vol. i, pp. 90-93, map and secSlions, 96,

106-109, sedlions, 1880,

The Mining Statistics of Virginia and West Virginia for

the loth Census.

The Virginias, vol. i, pp. 117, 133, 1880.

The Gold Regions of the Atlantic States.

The Virginias, vol. i, p. 136, 1880.

A review of an article read before the Geol. Soc. of Pa., and pub-

lished in its Transactions, entitled "An Essay on the Gold Region
of the United States," by Jas. Dickson, (London).

The lyow Moor Iron Company of Virginia.

The Virginias, vol. i, p. 156, 1880.

Map of the Great Ohio Coal Basin, Compiled from State

Geological Surveys. (Accompanying "The Coal Fields

of West Virginia and Virginia in the Great Ohio, or

Trans-Appalachian, Coal Basin.")

The Virginias, vol. i, p. 188, 1880.

Centennial Geological Map of the Virginias. The Geol-

ogy that of the Virginia State Survey, by Prof. W. B.

Rogers, 1835-41, Correcfted by I^ate Observers. Scale,

33^ miles to i inch. Staunton, Va., 1881.

A very large wall map in 14 sheets.

Tellurium Gold Mine, and Virginia Gold Mining.

The Virginias, vol. ii, p. 85, 1881.

The Geology of Saltville, Virginia.

The Virginias, vol. ii, pp. 92-93, sedlions, 1881.

Abstradled from the various articles contributed by J. P. Lesley,

H. C. Lewis, and Wm. M. Fontaine.

The Norfolk & Western and Shenandoah Valley Rail-

roads. Illustrated Map Showing Their lyines and Con-

ne(5lions.
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The Virginias, vol. ii, pp. 88-89, 119-121, 1881.

Contains considerable geologic material.

Craig Creek Basin,—Its Iron Ores, etc.

The Virginias, vol. ii, pp. 108-109, 1881.

The Great Flat Top Coal Field and the New River or

Lower Coal Measures Coals.

The Virginias, vol. ii, p. 153, 1881.

Discussion of paper by H. M. Chance, Pa. Geol. Survey.

The VariBuren Furnace Estate,—Its Geology, etc.. Il-

lustrated by Map and Se<flion.

The Virginias, vol. iii, pp. 8-9, 12, 1882.

The Wilton Iron Mines.

The Virginias, vol. iii, p. 23, 1882.

The Building Stones of Virginia and West Virginia.

The Virginias, vol. iii, p. 37, 1882.

Biographical Sketch of Prof. William Barton Rogers.

The Virginias, vol, iii, pp. 40-41, portrait, 1882.

The Mineral Resources of the Region between the Val-

ley of Virginia, and the Upper Potomac Coal Basin, II-

lu.strated by a Geological Map.
The Virginias, vol. iii, pp. 66-67, 1882.

The Great Flat Top Coal Field.

The Virginias, vol. iii, p. 88-89, 92-93. 1882.

— The Kennedy Furnace Iron Lands.

The Virginias, vol. iii, p. 100, map, 1882.

Rogers' New Geological Map of Virginia and West Vir-

ginia.

The Virginias, vol. iii, pp. 149-151, 1882.

The Virginia Geological Survey of 1 835-1 841.

The Virginias, vol. iii, pp. 166-170, 1882.

Virginia Iron Ores.

The Virginias, vol. iv, p. 2, 1883.

The Flat Top-New River Coal Field of Virginia and
West Virginia.

The Virginias, vol. iv, p. 51, 1883.

Virginia Pyrites.
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The Virginias, vol. iv, p. 97, 1883.

From the Engr. and Min. Jour., June 23, 1883, over the initials,

W. H. A. (W. H. Adams).

Notes on the Mineral and Thermal Springs of the Vir-

ginias, b}^ W. B. Rogers.

The Virginias, vol. iv, pp. 128-138, 1883.

Three Decades of Growth of Virginia.

The Virginias, vol. iv, pp. 133-134. 174-175, 1883.

Ibid., vol. V, p. 32, 1884.

The North Mountain Coal Field in Botetourt County,

Virginia.

The Virginias, vol. iv, pp. 146-147, 1883.

The Richmond, Virginia, Coal Field.

The Virginias, vol. iv, p. 171, 1883.

Extratfted from the Mining Herald, Shenandoah, Pa., Oct. 27.

The Coals of the IvOwer Measures or Conglomerate Group
in the Virginias and the Iron Ores of the Virginias,

West of the Archaean or Eastern Blue Ridge, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xii, p. 9, 1883-84.

Title given only.

For further reference, see under Rogers, W. B.

The Pocahontas Coal Mine Explosion.

The Virginias, vol. v, pp. 33-34, 48-51, 1884.

The Tin Ore of Virginia.

The Virginias, vol. v, p. 38, 1884.

From Reports by A. S. McCreath, H. D. Campbell and Edg.
Whitehead.

The Natural Bridge of Virginia.

The Virginias, vol. v, p. 55, illustrated, 1884.

The Natural Bridge of Virginia in 1782, p. 65, illustrated.

A List of Virginia Minerals.

The Virginias, vol. v, pp. 60-62. 1884.

Virginia Minerals for the New Orleans Exposition.

The Virginias, vol. v, pp. 139-140, 153, 164-169, 179-

186, 195-197, 200-202, 1884.

Grouped Analyses of Virginia Iron Ores.

The Virginias, vol. v, pp. 198-199, 1884.

The Virginia Maps.
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The Virginias, vol. vi, pp. 3-5, 1885.

— The Building Stones and Quarry Industr}^ of Virginia.

The Virginias, vol.'vi, pp. 80-82, 1885.

The Rockbridge Alum Springs.

The Virginias, vol. vi, pp. 93-94, illustrated, 1885.

The Building Stones of Virginia.

The Virginias, vol. vi, pp. 107-108, 109a, 1885.

The Geology of Highland County, Virginia.

The Virginias, vol. vi, pp. 121-122, 1885.

The Natural Grand Divisions of Virginia.

The Virginias, vol. vi, pp. 124-125, map and se(ftion,

1885.

The Virginia Tin Mines.

The Virginias, vol. vi, p. 168, 1885.

From an article by A. Winslow to the Engr. and Min. Jour.

The Geological Survey of Virginia 1835-1841. Its His-

tory and Influence in the Advancement of Geologic Sci-

ence. (Amer. Assoc. Adv. Sci., 44th Meeting, Springfield,

Mass., 1895. Presidential Address, Secft. E.).

Catalogue des Bibliographies Geologiques, par Emm. de

Margerie, Paris, 1896, p. 604.

Howell, I. H., Analysis of Flat Top Coke.

The Virginias, vol. iv, pp. 137-138, 1883.

(Hull. Manganese Distridls at Crimora.

Bull U. S. Geol. Surv., No. 99, p. 67, 1891).

Hungerford, W. S., Mining in Soft Ore- Bodies at Low Moor,

Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xvii, pp. 103-107,

figures, 1888-89.

Hunt, Henry, A Visit to the Red Sulphur Spring of Vir-

ginia during the Summer of 1837, with Observations on

the Waters.
Washington, D. C, 1838, p. 27.

Hunt, T. S., On the Copper Deposits of the Blue Ridge.

(See Engr. and Min. Jour., New York, 1873).

Amer. Jour. Sci., 3d ser. , vol. vi, pp. 305-308, 1873.
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Notes on the Geology and Economic Mineralogy of the

Southeastern Appalachians.

{Abst.) Proc. Amer. Assoc. Adv. Sci., vol. xxii, pp. 113-

115. 1873.

Some Account of the Crystalline Rocks of the Blue Ridge,

and Their Decomposed Condition, in the Region to the

Southwest of Lynchburg, Virginia.

Proc. Boston Soc. Nat. Hist., vol. xvi, pp. 115- 117, 1873-

74-

On the Occurrence of Iron Ores in the Appalachian Re-

gion.

Trans. Amer. Inst. Min. Engrs., vol. iii, pp. 417-421,

1874-75.

The Trias Rocks of Eastern North America. (Prog.

Geol. Sci., 1882.)

Ann'l Rep't Smithsonian Inst., 1882.

The Virginias, vol. v, p. 141, 1884.

Copper Pyrites of the Blue Ridge Plateau.

The Virginias, vol. vi, p. 106, 1885.

Mineral Physiology and Physiography. A Second Series

of Chemical and Geological Essays, with a General In-

trodu<5lion.

New York, 1891, 2d ed., x\dii & 709 pp.
For the geology of Virginia, see pp. 556, 662, et seq.

Imboden, J. D., The Coal and Iron Resources of Virginia.

Their Extent, Commercial Value, and Early Development

Considered. (A paper read before a meeting of members
of the Legislature and prominent citizens in the Capitol

at Richmond, Feb. 19, 1872). 28 pp., with appendix.
Richmond, Va., 1872, Clemmitt & Jones, Printers.

Jackson, C. T., Copper Mine at Elk Run, Virginia.

Proc. Boston Soc. Nat. Hist., vol. vi, p. 183, 1856-59.

Jefferson, Thos., Bone of a Mammoth Found in Virginia.

Proc. Amer. Phil. Soc, vol. i, pt. i, p. 266, 1774- 1838,

Only mentioned. January, 1798.
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A Memoir on the Discovery of Certain Bones of a Quad-

ruped of the Clawed Kind in the Western Parts of Vir-

ginia.

Trans. Amer. Phil. Soc., old ser., vol. iv, pp. 246-260,

1799.

Notes on the State of Virginia.

Philadelphia, 1825, Carey & Lea, 344 pp.

Johnson, B. W., Report on the Garnett Gold Mine, Virginia.

Virginia, 1852. (Not seen).

Johnson, Guy R., Methods of Working and Surveying the

Mines of the I^ongdale Iron Company, Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xx, pp. 96-107,

illustrated, 1892.

Johnson, Walter R., Analysis of Natural Coke from Vir-

ginia.

Proc. Acad. Nat. Sci. Phila., vol. i, pp. 223-224, 1841-43.

A Report to the Navy Department of the United States

on American Coals.

Washington, 1844, xii & 607 pp.

For Virginia, see pp. 152-156, 308, 309-324, 325-337, 338-348, 349-

362, 363-377, 378-389, 390-404, 405-419, 420-431, 432-446, 447, 546.

.; Some Observations on the Gold Formations of Maryland,

Virginia and North Carolina.

Proc. Amer. Assoc. Adv. Sci., vol. iv, pp. 20-21, 1850.

Jones, Jno. H., Coal Produa of West Virginia, Kentucky,

Tennessee, Virginia, Georgia, and North Carolina.

Engr. and Min. Jour., vol. Hi, pp. 167-168, 1891.

Kain, John H., Remarks on the Mineralogy and Geology of

the Northwestern Part of the State of Virginia, and the

Eastern Part of the State of Tennessee.

Amer. Jour. Sci., 2d ed., vol. i, pp. 60-67, 18 19.

Kalm, Peter, En Resa til Norra America.

Stockholm, 1753-1761, 3 vols. English, German, and

French Translations.

Keith, Arthur, The Geologic Struaure of the Blue Ridge
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in Maryland and Virginia.

Amer. Geol., vol. x, pp. 362-368, 1892.

Geology of the Catocflin Belt.

14th Ann'l Rep't U. S. Geol. Surv., pt. ii, pp. 285-295,

pis. 19-39, 44 fi&s-, maps, 1892-93.
For further reference, see under Geiger, H. R.

Kemp, J. F., The Ore Deposits of the United States.

New York, 1893, ^vi & 302 pp., 67 illustrations.

For Virginia, see pp. 77, 82, 94, 125, 131, 172, 263, 2S1.

Kent, Wm., (See under Day, D. T. ).

Kerr, W. C, Report on the Cotton Producftion of the State

of Virginia.

loth Census U. S., vol. vi, pp. 617-647, 1884.

Work of the Appalachian Division of the United States

Geological Survey in 1882.

The Virginias, vol. iv, pp. 23-24, 1883.

Killebrew, J. B., The Western Iron Belt of Tennessee.

Eng. and Min. Jour., vol. xlv, p. 18, map, 1888.

Note on the Coal Field of Southwest Virginia.

Eng. and Min. Jour., vol. xlvii, pp. 64-65, 134, i

Kimball, Jas. P., The Greenway Iron Ore Belt of the James
River, Virginia.

The Virginias, vol. ii, pp. 2-5, sedlions, 1881.

Extradls from a report of a reconnaissance of the Estate of the

Central Virginia Mining Company.

The Iron Ore Range of the Santiago Districft of Cuba.

Trans. Amer. Inst. Min. Engrs. , vol. xiii, pp. 613-634,

1884-85.
For Virginia, see p. 620.

Genesis of Iron Ores by Isomorphous and Pseudomor-
phous Replacement of Eimestone, etc.

Amer. Geol., vol. viii, p. 352-376, 1891.

Amer. Jour. Sci., 3d ser., vol. xlii, pp, 231-241, figure,

1891.

King, Clarence, i^mmons, S. F., & Becker, G. F., Sta-

tistics and Technology of the Precious Metals,

loth Census U. S., vol. xiii, xiv & 541 pp- 1880.

For Virginia: Amalgomating mills, see p. 527; diredlory of deep
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mines, see p. 524; deep mines, means of handling water in, see p.

147; deep mines, supplies, cost and consumption of, see pp.

167-172; produdl of precious metals, see pp. 346-349; product of

precious metals in deep mines, pp. 354-355.

Kingsley, J. S., On a Colledlion of Crustacea from Virginia,

North Carolina, and Florida, with a Revision of the Gen-

era of Crangonidge and Palaemonidae.

Proc. Acad. Nat. Sci. Phila., vol. xxxi, pp. 383-427,

1879.

KirchholF, jr., C, Copper.

Min. Res. U. S., 1883, pp. 213-505.
For Virginia, see p. 231.

Knowlton, F. H., Fossil Wood and Lignite of the Potomac

Formation.

Bull. U. S. Geol. Surv., No. 56, iv& 172 pp., 7 pis., 1889.

Amer. Geol., vol. iii, pp. 99-106, 1889.

(Abst.) Proc. Amer. Assoc. Adv. Sci., vol. xxxvii, pp.

206-208, 1889.

{Abst.) Amer. Geol., vol. vi, p. 324, 1890.

Koenig", Dr. Geo. A., On Strengite from Rockbridge Coun-

ty, Virginia.

Proc. Acad. Nat. Sci. Phila., 3d ser., vol. vii, pp. 277-

278.

Geol. Record, 1877, London, 1880, p. 365.

Notes on Monazite from Amelia Court House, Virginia.

Proc. Acad. Nat. Sci. Phila., vol. xxxiv, pp. 15-16, 1882.

Notes on Orthite from Amelia Court House, Virginia.

Proc. Acad. Nat. Sci. Phila., vol. xxxiv, pp. 103-104,

1882.

Monazite from Amelia County, Virginia.

Amer. Nat., vol. xvi, pp. 423-424, 1882.

For further reference, see under Dunnington, F. P.

'Kxxnz, G. F., Clorophane from Amelia County, Virginia.

(See Trans. Acad. Sci. N. Y., 1884).

Amer. Jour. Sci., 3d ser., vol. xxviii, pp. 235-236, 1884.

A Fifth Mass of Meteoric Iron from Augusta County,

Virginia.

Amer. Jour. Sci., 3d ser., vol, xxxiii, pp. 58-59, 1887.

For further reference, see under Day, D. T.
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I/acoe, R. D., Montgomery County, Virginia, Fossils.

2d Geol. Surv. Pa., P4, vol. iii, 1890. Critical Emen-
dations, p. xiii, note.

I/amb, R., A Map of the Great Dismal Swamp of Virginia

and the Surrounding Country, with Two Geological Cross-

secftions.

The Virginias, vol. vi, p. 33, 1885.

I^athrop, W. A., Flat Top Coal and Coke.

The Virginias, vol. iv, p. 162, 1883.

Geological Se(?tion at Pocahontas. ,

The Virginias, vol. v, p. 97, 1884.

I/atrobe, B. H., Memoir on the Sand-Hills of Cape Henry
in Virginia.

Trans. Amer. Phil. Soc, vol. iv, pp. 439-443, 1799; sup-

plement, p. 444.
See Bruce's Min. Jour., No. 4, 1814.

Amer. Jour. Sci., 2d ser. , vol. xl, pp. 261-264, 1865.

An Account of the Freestone Quarries on the Potomac

and Rappahannock Rivers, Virginia.

Trans. Amer. Phil. Soc, vol. vi, pp. 283-293, i!

I^ea, Isaac, Observations on the Naiadse; and Descriptions of

New Species of That, and Other Families. Read March

16, 1832.

Trans. Amer. Phil. Soc, vol. v, pp. 23-119, plates, 1835.

For Virginia, see second supplement, pp. 95-119.

I^edoux, A. R., Tin in North Carolina.

Engr. and Min. Jour., vol. xlviii, pp. 521-522, 1889.

I/Cidy, Jos., Description of a New Species of Crocodile from

the Miocene of Virginia.

Jour. Acad. Nat. Sci. Phila., 2d ser., vol. ii, pp. 135-138,

1850-54.

Remarks on a Fossil Delphinus, from the Miocene of

Virginia, and a Fossil Crocodilian Reptile from New
Jersey.

Proc. Acad. Nat. Sci. Phila., vol. vi, p. 35, 1852-53.

Observations on Remains of Extinct Cetacea, from the
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Green Sand of New Jersey, and from South Carolina

and Virginia.

Proc. Acad. Nat. Sci. Pliila., vol. vi, pp. 377-378, 1852-

53-

Remarks on Fossils from Bethany, Virginia, and also

from the Green Sand, Monmouth County, New Jersey.

Proc. Acad. Nat. Sci. Phila., vol. xi, p. no, 1859.

Notice of Fos.sil Vertebrata from the Miocene of Virginia.

(See Proc. Acad. Nat. Sci., vol. xxv, p. 15, 1872).

Amer. Jour. Sci., 3d ser., vol. v, pp. 311-312, 1873.

I/CSley, j. P., On the Coal System of Southern Virginia.

Proc. Amer. Phil. Soc, vol. ix, pp. 30-38, se(5lions, 1862.

Gypsum is discussed in its relations to the Coal, pp. 33-35.

On Gypsum Deposit of Southern Virginia.

Proc. Amer. Phil. Soc, vol. ix, pp. 33-35, 1862-64.

Observations on the Appalachian Region of Southern

Virginia. ( From an Account of the Coal Formations of

Southern Virginia, in the Proc. Amer. Phil. Soc, Janu-

ary. 1862 ).

Amer. Jour. Sci., 2d ser., vol. xxxiv, pp. 413-415, 1862.

Section of Coal-Measures on the Cape Breton Coast.

Proc. Amer. Phil. Soc, vol. ix, pp. 93-109, figure, 1862-

64.

Mentions Virginia in several places; see p. 105, etc.

Notice of a Remarkable Coal Mine or Asphalt Vein,

Cutting the Horizontal Coal-Measures of Wood County,

Western Virginia.

Proc. Amer. Phil. Soc, vol. ix, pp. 183-197, 1:862-64.

The Geological Strudlure of Tazewell. Russell and Wise

Counties in Virginia.

Proc. Amer. Phil. Soc, vol. xii, pp. 489-513, maps and

secftions, 1871.

— Local Map of Abbs' Valley Coal, properly Blue Stone

Coal. Scale, 500 feet to i inch. Accompanying "The
Geological Strucfture of Tazewell, Russell and Wise Coun-

ties in Virginia."

Proc. Amer. Phil. Soc, vol. xii, p. 505, 1873.

Sketch Map of Clinch River where It Strikes the Coal-
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Measures and Rebounds at lyick Run. Accompanying
" The Geological Strudlure of Tazewell, Russell and Wise
Counties in Virginia."

Proc. Ainer. Phil. Soc, vol. xii, p. 497, 1873.

Coal Beds on Russell's Creek. Scale, 480 yards to i inch.

Contour Lines, 10 feet vertical apart. Foot Survey by J.

P. Lesley, October, 1870, Russell County, Virginia. Ac-

companying " The Geological StruAure of Tazewell, Rus-

sell and Wise Counties in Virginia."

Proc. Amer. Phil. Soc, vol. xii, p. 495, 1873.

No title. (Sketch Map of Part of Clinch River near

Middle Creek). Accompanying " The Geological Stru(?t-

ure of Tazewell, Russell and Wise Counties in Virginia."

Proc. Amer. Phil. Soc, vol. xii, p. 498, 1873.

Ibid., p. 502.

No title. Scale, 5 miles to i inch. Accompanying " The
Geological Strudlure of Tazewell, Russell and Wise Coun-
ties in Virginia."

Proc. Amer. Phil. Soc, vol. xii, 1873.

On Prof. Fontaine's Paper Respe(5ling the Saltville Fault.

Proc Amer. Phil. Soc, vol. xix, pp. 350-352, 1882.

The Early Iron-Work of the Virginias.

The Virginias, vol. iii, pp. 41, 62, 87-88, 105, 118-119,

1882.

Iron Manufacturers' Guide, by J. P. Lesley, r866.

Shells Found at Saltville, Virginia, by Mr. H. C. Lewis.

Proc. Amer. Phil. Soc, vol. xix, p. 155, 1882.

Obje(5lions to the Recent Age of the Virginia Faults.

Proc. Amer. Phil. Soc, vol. xix, pp. 155-156, 1882.

Geol. Record, 1880-84 ind-, London, 1888, vol. i, p. 382.

I/esquereux. List of Recently Identified Fossil Plants Be-

longing to the United States National Museum, with

Descriptions of Several New Species.

Proc. U. S. Nat. Mus. , vol. x, pp. 23, 25, 38, 44. 1887.

Obtained by H. Shrive, at Wytheville, Wythe County, Virginia.

Tertiary beds.

I/Cwis, H. C, Results of a Recent Visit to Saltville, Virginia.

Communicated by J. P. Lesley.



I05 Geological Bibliography of Virginia 49

Proc. Amer. Phil. Soc, vol. xix, p. 155, 1880-81.

Helvite from Virginia. Amelia County.

Amer. Nat., vol. xvi, pp. 337-338, 1882.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 216.

Amer. Jour. Sci., 3d ser. , vol. xxiv, p. 155, 1882.

An American Localit)^ for Helvite, Amelia Court House,

Virginia.

Proc. Acad. Nat. Sci. Phila., vol. xxxiv, pp. 100- loi,

1882.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 216.

New Localities for Gypsum, Smith's Quarry, Easton,

Pennsylvania, and Richmond Coal Field, Chesterfield

County, Virginia.

Proc. Acad, Nat. Sci. Phila., vol. xxxiv, p. 48, 1882.

On a Kitchen-heap at Saltville in Southwestern Virginia.

Proc. Amer. Phil. Soc, vol. xix, p. 155, 1882.

Geol. Record, 1880-84 inch, London, 1888, p. 384.

Analyses of Some Virginia Minerals, by Students of the

University of Virginia, Abstradled from the Chem. News.

Allanite from Bedford County, Virginia, by W. T. Page;

Helvite from Amelia County, Virginia, by B. E. Sloan;

Garnet from Amelia County, Virginia, by W. H. Seamon,

Albite, by R. N. Musgrave; Meteorite from Augusta Coun-

ty, Virginia.

Amer. Nat., vol. xvii, pp. 312-313, 1883.

I/incoln, Benj., An Account of Several Strata of Earth and

Shells on the Banks of the York River in Virginia.

Mem. Amer. Acad. Arts and Sci., vol. i, pt. ii, pp. 372-

373, 1783-

An Account of Several Remarkable Springs in the States

of Pennsylvania and Virginia.

Mem. Am'er. Acad. Arts and Sci., vol. i, pt. ii, pp. 375-

376, 1783-

I/indenkohl, A., Notes on the Submarine Channel of the

Hudson River, and Other Evidences of Postglacial Sub-

sidence of the Middle Atlantic Coast Region.

Amer. Jour. Sci., 3d ser., vol. xli, pp. 489-499, map and

se(ftions, 1891.
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lyippitt, T. P., Analysis of Epidote from near Greenwood,

Albemarle County, Virginia.

The Virginias, vol. iii, p. 3, 1882.

I/Onsdale, W., (See under Lyell, Chas. ).

Appendix Quart. Jour. Geol. Soc, vol. i, pp. 427-429,

1845.

Account of Ten Species of Polyparia Obtained from the

Miocene Tertiary Formations of North America.

Quart. Jour. Geol. Soc, vol. i, pp. 495-509, 1845.
Localities in Virginia: Williamsburg, Petersburg, Evergreen and

James River.

I/yell, Chas., On the Tertiary Formations and Their Con-

necftion with the Chalk in Virginia and Other Parts of

the United States.

Proc. Geol. Soc. lyondon. vol. iii, pp. 735-742, 1842.

Notes on the Cretaceous Stfata of New Jersey and Other

Parts of the United States Bordering the Atlantic.

Quart. Jour. Geol. Soc, vol. i, pp. 55-60, 1845.

Observations on the White Limestone and Other Eocene

or Older Tertiary Formations of Virginia, South Caro-

lina and Georgia.

Proc. Geol. Soc. London, vol. iv, pp. 563-576, 1845.

Quart. Jour. Geol. Soc, vol. i, pp. 429-442, figures of

fossils and secftions, 1845.

On the Miocene Tertiary Strata of Maryland, Virginia,

and of North and South Carolina.

Quart. Jour. Geol. Soc, vol. i, pp. 413-427, figures of

fossils, 1845.
Appendix by W. Lonsdale "On the Indications of Climate Af-

forded by Miocene Corals of Virginia." Ibid., pp. 427-429.

On the Strudlure and Probable Age of the Coal Field

of the James River, near Richmond, Virginia.

Quart. Jour. Geol. Soc, vol. iii, pp. 261-280, figures of

fossils and sections.

A Second Visit to the United States of North America.
New York and London, 1849. See vol. i, ch^p. xv, pp. 205-217,

section and figure.

London, 1855, 3d edition. See vol. i, chap, xv, pp. 271-288.

A Manual of Elementary Geology, or the Ancient

Changes of the Earth and Its Inhabitants, as Illustrated
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by Geological Monuments.
London, 1852. xxxi & 572 pp., woodcuts.
For Virginia, sefe p. 172. Fossil Shells in the Richmond Tertiary.

The Students' Elements of Geology, Fourth and Revised

Edition, by P. M. Duncan.
London, 1885. 621 pp., tables and woodcuts.
For Virginia, see pp. 341-343.

I/yman, B. S., On the Lower Silurian Brown Hematite Beds

of America.

Proc. Amer. Assoc. Adv. Sci., vol. xvi, pp. 114-117, 1867.

On a Coal Region of South Virginia, with Map.
Proc. Amer. Phil. Soc, vol. xii, pp. 360, 438, 1873.
Only title given.

On the Staley's Creek Iron Ore, with Map.
Proc. Amer. Phil. Soc, vol. xii, pp. 546, 560, 1873.
Only title given.

A Geological and Topographical Map of a Rough Sur-

vey of the Staley's Creek and Nick's Creek Iron Region
near Marion, Smyth County, Virginia. Accompanying
" The Staley's Creek and Nick's Creek Iron Ore Region."

Trans. Amer. Phil. Soc, new ser., vol. xv, art. iii, pi.

2, 1881.

The Lower Silurian Brown Hematite Beds of Southwest
Virginia.

The Virginias, vol. ii, p. 190, 1881.

Abstracted from an article in the Proc. Amer. Assoc. Adv. Sci.,

pp. 114-117, entitled "The Lower Silurian Hematite Beds of Amer-
ica."

"We have changed the title of paper somewhat, to localize its

important statements.

—

Editor."

Geology of the Low Moor (Virginia) Iron Ores.

Trans. Amer. Inst. Min. Engrs. , vol. xiv, pp. 801-809,

map and sections, 1886.

Some New Red Horizons.

Proc. Amer. Phil. Soc, vol. xxxiii, pp. 192-215, 3 maps,

1894.

{Abst.) Jour. Geol., vol. ii, pp. 644-645, 1894.
" Amer. Nat., vol. xxviii, pp. 878-879, 1894.

I/ynchburg' Virginian. The Iron Mines on the James in

Piedmont-Midland.

The Virginias, vol. i, pp. 88-89, 1880.



52 BUL1.ETIN 7 I08

M
Maclure, Wm., Observations ou the Geology of the United

States of America, with Some Remarks on the Effe(5l Pro-

duced on the Nature and Fertility of Soils, by the Decom-
position of the Different Classes of Rocks; and an Appli-

cation to the Fertility of Every State in the Union, in

Reference to the Accompanying Geological Map, with

Two Plates. (Read as a Memoir before the Amer. Phil.

Soc. and inserted in the ist volume of their Trans.).
Philadelphia, 1817, ix & 127 pp.
Reference to Virginia scattered more or less throughout.

Mallett, J. W., On Three Masses of Meteoric Iron from Au-
gusta County, Virginia.

Amer. Jour. Sci., 3d ser., vol. ii, pp. 10-15, illustrated,

1871.

The Virginias, vol. vi, pp. 94-96, illustrated, 1885.

On lyimonite with the Color and Translucency of Gothite.

Amer. Jour. Sci., 3d ser , vol. ix, pp. 460-461, 1875.

On Sipylite, a New Niobate, from Amherst County, Vir-

ginia.

Amer. Jour. Sci., 3d ser., vol. xiv, pp. 397-400, 1877.

Geol. Record, 1877, London, 1880, p. 243.

Note on the Fluid Contained in a Cavity in Fluor-spar.

Jour. Chem. Soc, No. 176, pp. 144-145, 1877.

Geol. Record, 1877, London, 1880, p. 243.

On a Fourth Mass of Meteoric Iron from Augusta Coun-
ty, Virginia.

Amer. Jour. Sci., 3d ser., vol. xv, pp. 337-338, illustrat-

ed, 1878.

Geol. Record, 1878, London, 1882, p. 233.

The Virginias, vol. vi, p. 96, 1885.

Notes from the Laboratory of the University of Virginia,

Abstracfted from the Chem. News. Allanite from Bed-

ford County, Virginia, by W. T. Page; Helvite from
Amelia Court House, Virginia, by B. E. Sloan; Grains
of Iron Accompanying Native Gold in Montgomery
County, Virginia.

Amer. Jour. Sci., 3d ser., vol. xxv, pp. 159-160, 1883.
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Marcou, Jules, The Triassic Flora of Richmond, Virginia.

Amer. Geol. , vol. v, pp. 160-174, 1890.

Marcou, Jules, & Jno. B., Catalogue of Geological Maps of

America (North and South), 1752-1881.

Bull. U. S. Geol. Surv., No. 7, 184 pp.. 1884.

For Virginia, see pt. xii, pp. 102-112.

Marquis de Chastelleux. Description of the Natural Bridge,

called in Virginia, Rocky Bridge, 1782.

The Virginias, vol. v, pp. 88, 90, illustrated, 1884.

Marsh, O. C, Notice of a New Genus Sauropoda and Other

New Dinosauria from the Potomac Formation.

Amer. Jour. Sci., 3d ser., vol. xxxv, pp. 88-94, illus-

trated, 1888.

{Abst.) Amer. Geol., vol. i, p. 136, 1888.

The Jurassic Formation on the Atlantic Coast.

Amer. Jour. Sci., 4th ser., vol. ii, pp. 433-447, 1896.

For Virginia, see especially pp. 436-437, 443-444.

Sci., new ser., vol. iv, pp. 805-816, 1896.

For Virginia, see especially pp. 807-808, 813.

Martyn, Wm., Pyrites.

Min, Res. U. S., 1883-84, pp. 877-905.
For Virginia, see pp. 879-880.

Massie, F. A., "Report on the Martha Cash Tin Mines" in

the Prospe(5tus of the Virginia Tin Mining and Manu-
fadluring Company, 1885. (Not seen).

Maury, M. P., Notice of the Gold Veins of the United States

Mine near Fredericksburg, Virginia.

Amer. Jour. Sci., vol. xxxii, pp. 183-185, 325-330, 1837.

Physical Survey of Virginia. Her Geographical Posi-

tion, Its Commercial Advantages and Natural Import-

ance. Preliminary Report.
Richmond, 1868, 90 pp. and 3 maps. \

New York, D. Van Nostrand, 1869. ,

Catalogue of the West Virginia State Exhibit at the

International Exhibition at Philadelphia, 1876.

Philadelphia, 1876, 38 pp.

Maury, M. F., & Fontaine, W. M., Resources of West
Virginia.

Wheeling, 1876, 430 pp.
Contains some geological information.
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McCreath, A. S., Analyses of Iron Ores from Cripple Creek

Extension of the Norfolk & Western Railroad.

The Virginias, vol. iii, p. no, 1882.

The Iron Ores of the Valley of Virginia.

The Virginias, vol. iv, p. 94-96, 1883.

Trans. Amer. Inst. Min. Engrs., vol. xii, pp. 17-26,

1883-84.
Title given on p. 9.

Engr. and Min. Jour., vol. xxxv, pp. 334-335, 1883.

Geol. Record, 1880-84 inch, London, 1888, vol. i, p. 385.

Virginia Gypsum.
The Virginias, vol. iv, p. 61, 1883.
See report of A. S. McCreath on the mineral resources of Vir-

ginia along the Shenandoah Valley and Norfolk & Western Rail-

roads.

The Lower Helderberg or No. VI Limestone of Virginia.

The Virginias, vol. v, pp. 113-114, 1884.
The mineral wealth of Virginia tributary to the lines of the Nor-

folk & Western and Shenandoah Valley Railroad Companies, il-

lustrated.

The Mineral Wealth of Virginia Tributary to the Lines

of the Norfolk & Western and Shenandoah Valley Rail-

road Companies, 1884.
For further reference, see under D'Invilliers, E. V.

McCreath, A. S., & D'Invilliers, E. V., Comparison of

Some Southern Cokes and Iron Ores.

Trans. Amer. Inst. Min. Engrs., vol. xv, pp. 734-756,

1886-87.
Discussion, pp. 754-756.

New River-Cripple Creek Mineral Region of Virginia.

Harrisburg, Pa., 1887.

Mineral Resources of the Upper Cumberland Valley of

• Southeastern Kentucky and Southwestern Virginia Trib-

utary to the Proposed Cumberland Valley Extension of

the Louisville & Nashville Railroad.
Louisville, 1888, 152 pp. and map.

Report on a Portion of the Virginia and Tennessee Coal

and Iron Company's Property, Wise County, Virginia.

1892.
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The Clinch Valley Coal Fields.

Min. Res. U. S., 1892, pp. 521-528.

McCreath, A. S., & Piatt. Description of Locality of Tin

Ore, Rockbridge County, Virginia.

Bull. Iron and Steel Assoc, November 7, 1883, p. 207.

(Not seen).

McDonald, M., Semi-Annual Report of the Superintendent

of the Virginia Military Institute. Inclosing the Report

of a Geological and Mineral Examination of a Portion

of the James River Iron Belt.

Richmond, 1879, 23 pp. and Map.

Report of a Geological and Mineral Examination of a

Portion of the James River Iron Belt.

The Virginias, vol. i, pp. 10-13, "i^P ^"^ sedlions. 1880.

"Note.—From a semi-annual report of the Supertntendent of

the Virginia Military Institute, January, 1879. Reproduced in full,

with the illustrations."

McDowell, F. H., Stripping Ore Deposits.

Trans. Amer. Inst. Min. Engrs., vol. xviii, pp. 627-639,

figures, 1890.

The Bertha Zinc Mines, Virginia, pp. 632-639.

McGee, W J, Report of pp. 34-41. Map of the United

States, Exhibiting the Present Status of Knowledge Re-

lating to the Areal Distribution of Geologic Groups.

5th Ann'l Rep't U. S. Geol. Surv., pp. 36-38, map as

pi. 2, 1885.

Potomac Formation.

Phil. Soc. Wash., Read June 13, 1885. (Not seen).

The Geology of the Head of Chesapeake Bay.

7th Ann'l Rep't U. S. Geol. Surv., pp. 537-646, pis.

56-71, figs. 109-114.

{Abst.) Amer. Geol., vol. iv, pp. 1 13-115, 1889.

Geography and Topography of the Head of Chesapeake

Bay.

{Abst.) Amer. Jour. Sci., 3d ser., vol. xxxii, p. 323,

1886.

Amer. Assoc. Adv. Sci., 1886. Read.

Geological Formation Underlying Washington and Vi-

cinity. (Report of the Health Officer of the Distri(5l of
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Columbia, Year Ending June 30, 1885, by Dr. S. Town-
send.

{Abst.) Amer. Jour. Sci., 3d ser., vol. xxxi, pp. 473-

474, 1886.

The Columbia Formation.

Proc. Amer. Assoc, Adv. Sci., vol. xxxvi, pp. 221-222,

1887.

Three Formations of the Middle Atlantic Slope.

Amer. Jour. Sci., 3d ser., vol. xxxv, pp. 120-143, 1888.

The Appomattox Formation, Ibid., pp. 328-330.

The Columbia Formation, Ibid., pp. 367-388, section.

Resume, Ibid., pp. 448-466, se(5lions.

{Abst.) Amer. Geol., vol. ii, pp. 129-131, 1888.

Geologic Antecedents of Man in the Potomac Valley.

Amer. Anthropologist, vol. ii, pp. 227-234, 1889. (Not

seen )

.

—
: The Southern Extension of the Appomattox Formation.

Amer. Jour. Sci., 3d ser., vol. xl, pp. 15-41, 1890.

{Abst.) Bull. Geol. Soc. Amer., vol. i, pp. 546-549, 1890.

" Amer. Nat., vol. xxv, p. 823, 1891.

The Lafayette Formation.

i2th Ann'l Rep't U. S. Geol. Surv., pp. 347-521, pis.

23-37, fi^s. 28-72, 1890-91.
Virginia scattered throughout article. See especially pp. 486-48S.

{Abst.) Amer. Geol., vol. xiv, pp. 11 5- 116, 1894.

Geology of Washington and Vicinity, with the Collab-

oration of Prof. G. H. Williams, Bailey Willis, and N. H.

Darton.

Congres Geologique International. Compte Rendu,
^me Session, Washington, 1891, pp. 219-257, sections.

Virginia referred to in many places.

Means, K. C, Flue Dust of the Furnaces at Low Moor,

Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xvii, pp. 1 29-1 31,

1888.

Meek, F. B., Explorations in New Jersey and Virginia.

Ann'l Rep't Smithsonian Inst., 1863, p. 39.

Statement only.

Descriptions of New Species of Fossil Plants from Alle-
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ghany County, Virginia, with Some Remarks on the Rocks
Seen along the Chesapeake & Ohio Railroad near the

White Sulphur Springs, Greenbriar County, West Vir-

ginia.

Bull. Phil. Soc. Wash., vol. ii, 1874-78, appendix, art.

viii, pp. 26-44, P^s. 1-2.

(See Proc. Phil. Soc. Wash., 1875, 18 pp.).

Amer. Jour. Sci., 3d ser. , vol. xi, p. 66, 1876.

Geol. Record, 1880-84 inch, London, 1889, vol. ii, p. 430.

Merrill, Geo. P., Virginia Building Stones.

Handbook, Coll. Smithsonian Inst., 1890.

The Onyx Marbles: Their Origin, Composition, and Uses,

both Ancient and Modern.
Rep't U. S. Nat. Mus., 1893, pp. 539-585, pis. 1-18.

On the Formation of Staladlites and Gypsum Incrusta-

tions in Caves.

Proc. U. S. Nat. Mus., vol. xvii, pp. 77-81, pis. 2-5, 1896.
For further reference, see under Rothwell, R. P.

Meyer, Dr. Otto, On Miocene Invertebrates from Virginia.

Proc. Amer. Phil. Soc, vol. xxv, pp. 135-144, plate,

1888.

Upper Tertiary Invertebrates from the West Side of

Chesapeake Bay

.

Proc. Acad. Nat. Sci. Phila., vol. xl, pt. ii, pp. 170- 171,

1888.

Miller, S. A., North American Geology and Paleontology for

Use of Amateurs, Students, and Scientists.

Cincinnati, O., 1881.

Millington, Jno., Report of

—

Trans. Geol. Soc. Pa., 1834, pp. 157-159.
For further reference, see under Del Rio, A.

Mills, Jas. H., On the Manganese in James River Region.

Amer. Chemist, August, 187 1, p. 49, et seq.

Miscellaneous Intelligence. Gold Mining in Virginia.
(See Mining Journal, London, April 15, 1848.

Amer. Jour. Sci., vol. vii, pp. 295-299, 1849.

Minor, F., Evidences of Glacial Adlion in Virginia.

Pop. Sci. Mon., vol. xxxvii, p. 551, 1890.
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Mitchell, R. H., & Baskerville, C, An Example of River

Adjustment.

Jour. Elisha Mitchell Sci. Soc, 1892, pt. ii, pp. 64-66.

Moore, P. N., The Iron Ores near Cumberland Gap, Virginia.

The Virginias, vol. i, p. 78-80, 1880.

Morton, J. H., The Gold Mines of Fauquier County, Vir-

ginia.

Engr. and Min. Jour., vol. xxiv, p. 345, 1877.

Gold Mines in Virginia.

Engr. and Min. Jour,, vol. x:x.v, passim, 1878.

Morton, S. G., Geological Observations on the Secondary,

Tertiary, and Alluvial Formations of the Atlantic Coast

of the United States of America, Arranged from the Notes
of Eardner Vanuxem.

Jour. Acad. Nat. Sci. Phila., vol. vi, pp. 59-71, 1829.

Synopsis of the Organic Remains of the Cretaceous

Groups of the United States. Appendix: Catalogue of

the Fossil Shells of the Tertiary Formations of the

United States.

Philadelphia, 1834, 8°, 88 pp., 19 plates and sedlions.

Morris, S. F., The New River Coal Field of West Virginia.

Trans. Amer. Inst. Min. Engrs., vol. viii, pp. 261-268,

map and se<5lions, 1879-80.

The Virginias, vol. i, pp. 102-104, map and sedtions,

1880.

Moxham, Bdgar C, The "Great Gossan Lead" of Vir-

ginia.

(Altered Pyrites in Carroll County).

Trans. Amer. Inst. Min. Engrs., vol. xxi, pp. 133-138,

1892-93.

Murchison, R. I., Secondary and Tertiary Rocks and Super-

ficial Deposits of North America.

Proc. Geol. Soc. Eondon, vol. iv, pp. 127-133, 1843.

Musgrave, R. N., Analysis of beautifully Crystallized Albite

from Court House, near Amelia, Virginia.

Chem. News, vol. xlvi, p. 204, 1882.

Geol. Record, 1880-84 incl., Eondon, 1889, vol. ii, p. 226.

For Further reference, see under Lewis, H. C.
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N

Nason, F. I<., Origin of the Iron Pyrites Deposits in Louisa

County, Virginia.

Engr. and Min. Jour., vol. Ivii, pp, 414-416, illustrated,

Newberry, J. S , Reference to Potomac Formation.

Bull. Torrey Bot. Club, No. 13, p. 34, 1886.

Fossil Fishes and Fossil Plants of the Triassic Rocks of

New Jersey and the"Conne(5licut Valley.

Mon. U. S. Geol. Surv. , No. 14, xiv & 152 pp., 26 pis.,

1888.

Virginia mentioned throughout preface. For fossils from Vir-

ginia, see especially pp. xi, 4, 10-12, 20, 22, 62, 63, 84.

Newberry, S. B., (See under Day, D. T., and Rothwell, R.

P.).

Newell, F". H., Richmond Coal Field, Virginia.

Geol. Mag., decade iii, vol. vi, pp. 138-139, 1889.

Review of W. Clifford's work.

Nicolls, Wm. T., The Story of American Coals,

lyippincott Co., Philadelphia, 1897, 405 pp.

For Virginia: Mines first opened, p. 53; Richmond coal field, p.

83; Coal production of, p. 115; Domestic uses, gas coal for Phila-

delphia, p. 364.

Nit^e, H. B. C, Notes on Some of the Magnetites of South-

western Virginia and the Contiguous Territory of North

Carolina.

Trans. Amer. Inst. Min. Engrs., vol. xx, pp. 174-188,

1892.
Discussion by E. C. Pechin, pp. 185-188.

Nuttall, Thos., Observations on the Geological Strudlure of

the Valley of the Mississippi.

Jour. Acad. Nat. Sci. Phila., vol. ii, pt. i, pp. 14-52,

plate, 1 82 1.

For Virginia, see pp, 35-36.

Page, C. C, Amazon Stone from Amelia County, Virginia.

The Virginias, vol. vi, pp. 24-25, 1885.
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Page, Wm. N., The Details of the Hawk's Nest-Gauley
Mountain Geological Secflion.

The Virginias, vol. i, p. 22, 1880.

The Glenmore Iron Estate, Greenbriar County, West
Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xvii, pp. 1 15-124,

map and secflion, 1888-89.

Page, W. T., (See under Eewis, H. C, and Mallett, J. W.).

Parker, Edward W., Coal.

i6th Ann'l Rep't U. S. Geol. Surv., pt. iv, pp. 1-217,

1894-95.
For Virginia, see pp. 50, 195-198.

For further reference, see under Day, D. T.

Peale, A. C, Mineral Waters.

Min. Res. U. S., 1883-84, pp. 978-987.
For Virginia, see p. 985.

Lists and Analyses of the Mineral Springs in the United
States, a Preliminary Study.

Bull. U. S. Geol. Surv., No. 32, 235 pp., 1886.
For Virginia, see especially pp. 54-68.

The Natural Mineral Water of the United States.

14th Ann'l Rep't U. S. Geol. Surv., pt. ii, pp. 49-88,

1892-93.
For Virginia, see pp. 60-63, 75, 87-88.

For further reference, see under Day, D. T.

Pechin, E. C, The Iron Ores at Buena Vista, Rockbridge
County, Virginia.

Engr. and Min. Jour., vol. xlviii, pp. 92-93, secflion,

iT

- Virginia as a Pig Iron Producer.

Engr, and Min. Jour., vol. li, p. 264, 1891.

- Ore Supply for Virginia Furnaces.

Engr. and Min. Jour., vol. li, pp. 322, 349-350, 1891.

- Mining of Potsdam Brown Ores in Virginia.

Engr. and Min. Jour., vol. lii, pp. 333-334, 1891.

- The Iron Ores of Virginia and Their Development.
Trans. Amer. Inst. Min. Engrs., vol. xix, pp. loi, 1016-

1035, 1 89 1.

From Proc. Iron and Steel Inst., October, 1S90.
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Virginia Oriskany Iron Ores.

Engr. and Min. Jour., vol. liv, p. 150, secflion, 1892.

(Magnetite Ore Samples in Rocky Mount Sedlion, Vir-

ginia, and their Chemical Analyses).

Trans. Amer. Inst. Min. Engrs. , vol. xx, pp. 185-188,

1892.

A discussion of Mr. H. B. C. Nitze's in same Journal.

The Oriskany Iron Ores at Ritch Patch Mines, Virginia.

Engr. and Min. Jour., vol. Ixi, pp. 113, 134, 159-160,

1896.

Peckham, S. F., & Weeks, Jos. D., Special Reports on

Petroleum, Coke, and Building Stones of the United

States.

loth Census U. S., 1880, maps and illustrations.

Report on the Manufacture of Coke, by Jos. D. Weeks,

V & [06 pp., illustrated.

For Virginia, see pp. 28, 41.

Report on the Building Stones of the United States, and

Statistics of the Quarry Industry for 1880, xiii & 399

pp., illustrated.

Virginia: Description of the crystalline silicious rocks, pp. 50, 51,

74, 75; Description of the quarries, pp. 179-181; Description of the

Marble and Limestone, pp. 50, 51, 74, 75; Notes of Huntington and

Monroe upon the Building Stones, p. 179; Slate, pp. 50, 51, 74, 75,

180-181; Soapstone, p. 181.

Penrose, jr., R. A. F., Manganese, its Uses, Ores and De-

posits.

Ann'l Rep't Ark. Geol. Surv., vol. i, xxvii & 642 pp.,

plates and maps, 1890.
For Virginia, see pp. 57-61, 65, 66, 67, 372-388, 401-412.

{Abst.) Amer. Geol., vol. viii, pp. 261-263, 1891.

For further reference, see under Rothwell, R. P.

Personal and Scientific News. Mastodon Remains in the

Shenandoah Valley, Virginia.

Amer. Geol., vol. vii, p. 335, 1891.

Phillips, Wm. B., (See under Rothwell, R. P.).

Pierce, Jas., Practical Remarks on the Shell Marl Region

of the Eastern Parts of Virginia and Maryland, and upon
the Bituminous Coal Formation in Virginia and the Con-

tiguous Region; Extradled from a Letter to the Editor.

Amer. Jour. Sci., vol. xi, p. 54-59, 1826.



(52 Bulletin 7 118

Pollard, Thomas, A Handbook of Virginia.

Richmond, 1879.

(The Gold Belt of Virginia). In "Gold, its Occurrence

and Extradlion."

A. G. lyocke, 1882, p. 182. (Not seen).

Porcher, Sam'l, On an Interesting Specimen of Native Gold

from Montgomery County, Virginia.

The Virginias, vol. iii, p. 3, 1882.

Preston, R. B., (See under Day, D. T.).

Prime, jr., Frederick, On the Occurrence of the Brown
Hematite Deposits of the Great Valley ( of the Appalach-

ians).

Trans. Amer. Inst. Min. Engrs., vol. iii, pp. 410-422,

'874-75-

The Magnetic Iron Ores of Page Valley.

The Virginias, vol. i, p. 38, 1880.

Compilecl by Jed. Hotchkiss from a report by F. Prime, jr.

The Mineral Resources of the Page Valley.

The Virginias, vol. i, pp. 34-36, 1880.

For further reference, see under Pumpelly, R.

Proctor, Jno. R., The Mineral Resources of Tennessee.

Engr. and Min. Jour., vol. xlv, pp. 21-22, map, 1888.

Virginia referred to.

Big Stone Gap, Virginia.

Bull. U. S. Geol. Surv., No. in, p. 95, 1893.

Prolix, Peregrine, Letters Descriptive of the Virginia Springs.

Philadelphia, H. S. Tanner, 1837.

Prosser, C. S., The Geological Position of the Catskill Group.

Amer. Geol., vol. vii, pp. 351-366, 1891.

Pumpelly, Raphael, loth Census U. S., vol. xv, 1880.

The Coals of the United States, pp. 603-796, maps.

The Coals of the United States, by Frederick Prime, jr.

,

pp. 605-617.
Coal fields of West Virginia and Virginia, p. 6iof.

Statistics of the Produdlion of Anthracite Coal in the

Census Year, pp. 623-639.
Virginia, see pp. 625-630.

Statistics of the Produ(5lion of Bituminous Coal Lignites

in the Census Year, pp. 641-687.
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Virginia, see pp. 670-673.

Produdlion of Bituminous Coal East of the looth Meri-

dian, by States, pp. 674-675.
Virginia, see pp. 674-675.

General Analysis of Bituminous Coal Statistics, by C. F.

Johnson, jr., pp. 681-687.
Virginia, see pp. 681, 682, 683, 685.

Statistics of the Producflion of Lead and Zinc Ore East

of the looth Meridian in the Census Year, pp. 804-805.

Virginia, see pp. 804-805.

Statistics of the Produdlion of Minor Minerals in the

Census Year, by States and Counties, pp. 839-853.
Virginia, see pp. 839, 841, 842, 844, 846, 848, 850.

Dire(5lory of Mines and Metallurgical Establishments East

of the 1 00th Meridian, and of the Mines of Bituminous

Coal and Lignite in the Western States and Territories.

pp. 855-988.
DireAory of Virginia Mines: Anthracite Coal, p. 865; Bituminous

Coal, p. 927; Iron Ore, p. 975,

Raborg, Wm. A., (See under Day. D. T.).

Rand, Xheo. D., Discs of Quartz between Laminae of Mica.

Proc. Acad. Nat. Sci. Phila., vol. xxxiv, p. 50, 1882.

Raymond, R. W., The Natural Coke of Chesterfield County,

Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xi. pp. 446-450,

secflion, 1882-83.
Containing a chemical examination of Carbonites by T. M.

Drown, pp. 448-450.

The Virginias, vol. iv, p. 145-146, 1883.

For a reply to this paper, see p. 164.

Biographical Notice of O. J. Heinrich.

Trans. Amer. Inst. Min. Engrs., vol. xiv, pp. 784-789,

1885-86.
Papers on Virginia.

Redfield, W. C, Short Notices of American Fossil Fishes.

Read before the Yale Nat. Hist. Soc., April 18, 1841.

(Not seen).

Amer. Jour. Sci., vol. xli, pp. 24-28, 1841.

Mentions fossil fishes found in the rocks which overlie the bi-

tuminous coal deposits near Richmond, \'irginia.
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Richardson, J. W., Cannel Coal from Virginia.

Proc. Boston Soc. Nat. Hist., vol. vii, p. 32, 1859-61.

Richmond & Danville Railroad Company. Catalogue of

the Minerals and Woods of the Regions of the States of

Virginia, North Carolina, South Carolina and Georgia.
Richmond, Va.,1889. ii & 34 pp.

RigfgS, R. B., Analysis of "Natural Coke" from Midlothian,

Virginia.

Bull. U. S. Geol. Surv., No. 42, p. 146, 1887.

Two Springs, One Mile from Farmwell Station, lyoudoun

County, Virginia. Analyses.

Bull. U. S. Geol. Surv., No. 42, p. 147, 1887.

Trenton lyimestone from Lexington, Virginia. Analysis.

Bull. U. S. Geol. Surv., No. 42, p. 137, 1887,

Roanoke Times. Iron Ore, Roanoke County, Virginia.

Engr. and Min. Jour., vol. xxxv, p. 180, 1883.

Robertson, R., Albite from Amelia County, Virginia.

The Virginias, vol. vi, p. 25, 1885.

Robertson, Dr. W., On Virginia Tin.

Min. Jour., October 18, 1884. [Not seen].

Robertson, Wyndham, Some Notes on the Holstein [Vir-

ginia] Salt and Gypsum.
The Virginias, vol. iii, pp. 20-21, 42, 1882.

Robinson, Samuel, A Catalogue of American Minerals with

Their Localities

Boston, Mass., 1825. vi & 310 pp.
Classified by State.

For Virginia, see pp. 203-209.

Rogers, H. D., Report on the Geology of North America.

Rep't British Assoc, vol. iv, pp. 1-66, 1834.
The Tertiary Paleontology referred to in more or less detail.

An Inquiry into the Origin of the Appalachian Coal

Strata, Bituminous and Anthracite.

Trans. Assoc. Amer. Geol. and Nat., 1840-42, pp. 433-

474-

On the Geological Age of the Coal Formation of Rich-

mond, Virginia.

Proc. Acad. Nat. Sci. Phila., vol. i, p. 142, 1841-43.
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Existence of the genus Tteniopterus, charadleristic of the Lias,

foiind in these beds, by W. B. Rogers.

New Red Sandstone of North America and Coal-bearing

Deposits of Virginia and North Carolina, of the Same

Period as Lower Part of Oolite of Europe.

Proc. Boston Soc. Nat. Hist., vol. v, pp. 190-191, 1884-

86.

For further reference, see under Rogers, Wm. B.

Rogers, Wm B., On the Discovery of Green Sand in the

Calcareous Deposit of Eastern Virginia, and on the Prob-

able Existence of This Substance in Extensive Beds near

the Western Limits of our Ordinary Marl.

Farmers' Register, vol. ii, June, 1834.

Geology of the Virginias, 1884. pp. 3-9-

Further Observations on the Green Sand and Calcareous

Marl of Virginia.

Farmers' Register, May, 1835.

Geology of the Virginias, 1884, pp. 11-20.

Report of the Geological Reconnaissance of the State of

Virginia, Made under the Appointment of the Board of

Public Works.
Richmond, 1836. 4°, 52 pp. and plate.

Republished at Philadelphia, 1836. 8°, 143 pp. and plate.

See Geology of the Virginias.

Report of the Progress of the Geological Survey of Vir-

ginia for 1836.

Richmond, 1837. 4°, 14 pp.

See Geology of the Virginias.

Report on the Geological Reconnaissance of the State of

Virginia.

Amer. Jour. Sci., vol. xxxii, p. 192, 1837.

Report of the Progress of the Geological Survey of Vir-

ginia for 1837.
Richmond, 1838. 4°, 24 pp.

See Geology of the Virginias.

First and Second Reports of the Progress of the Geo-

logical Survey of Virginia for the Years 1 836-1 837.

Philadelphia, 1838. 8°, 87 pp.

See Geology of the Virginias.

Report of the Progress of the Geological Survey of Vir-

ginia for the Year 1838.
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Richmond, 1839. 4°, 32 pp.
See Geology of the Virginias.

Report of the Progress of the Geological Survej^ of Vir-

ginia for the Year 1839.
Richmond, 1840. 8°, i6i pp.
See Geology of the Virginias.

Report of the Progress of the Geological Survey of Vir-

ginia for the Year 1840.
Richmond, 1841. 8°, 132 pp.
See Geology of the Virginias.

On the Porous Anthracite or Natural Coke of Eastern

Virginia.

Amer. Jour. Sci., vol. xliii. pp. 175-176, 1842.

Observations of Subterranean Temperature in the Coal

Mines of Eastern Virginia.

Trans. Assoc. Atner. Geol. and Nat., 1840-42, pp. 5-^2-

538.

{Abst.) Amer. Jour. Sci., vol. xliii, p. 176, 1842.

Geology of the Virginias, 1884, p. 569.

On the Connection of Thermal Springs in Virginia, with

Anticlinal Axes and Faults.

Trans. Assoc. Amer. Geol. and Nat., 1840-42, pp. 323-

347, pi. 16.

{Abst.) Amer. Jour. Sci., vol. xliii, p. 176, 1842.

Geology of the Virginias, 1884, p. 578.

On the Age of the Coal Rocks of Eastern Virginia.

Trans. Assoc. Amer. Geol. and Nat.. 1840-42, pp. 298-

316, pi. 14.

(Absf.) Amer. Jour. Sci., vol. xliii, p. 175, 1842.

Geology of the Virginias, 1884, p. 645.

Report of the Progress of the Geological Surve}' of the

State of Virginia for the Year 1841.
Richmond, 1842. 8°, 12 pp.
See Geology of the Virginias.

Papers on the Minerals, Meteorites, (Grayson and Roan-
oke Counties), Virginia.

Amer. Jour. Sci., vol. xliii, pp. 168-182, 1842.

On the Limits of the Infusorial Stratum in Virginia.

Amer. Jour. Sci., vol. xlv, pp. 313-314, 1845.



123 Geological Bibliography of Virginia 67

On Acid and Alkaline Springs.

Proc. Amer. Assoc. Adv. Sci., 1848, pp. 94, 95.

On the Cleavage and Other Effe<5ts Caused by Trap

Dikes in the Middle Secondary Rocks of Virginia.

Proc. Amer. Assoc. Adv. Sci., vol. viii, p. 291, 1854.

Notice, not published.

Natural Coke in Virginia.

Proc. Amer. Acad. Arts and Sci., vol. iii, pp. 106, 107,

1854.

On the Relation of the New Red Sandstone of the Con-

nedlicut Valley and the Coal-bearing Rocks of Eastern

Virginia and North Carolina.

Proc. Boston Soc. Nat. Hist., vol. v, pp. 14-18, 1854.

Secondary Formations in Virginia and North Carolina.

Proc. Boston Soc. Nat. Hist., vol. v, p. 14, 1854.

Geology of the Virginias, 1884, p. 765.

On Coal Basins.

Proc. Amer. Acad. Arts and Sci., vol. iii, p. 69, 1852-57.

The Coke of Richmond, Virginia.

Proc. Amer. Acad. Arts and Sci., vol. iii, pp. 106-107,

1852-57-

Eastern and Middle Belt of Virginia, and Eastern Belt

of North Carolina.

Proc. Boston Soc. Nat. Hist., vol. v, pp. 14-16, 1854-56.

Observations on the Natural Coke and the Associated

Igneous and Altered Rocks of the Oolite Coal Region in

the Vicinity of Richmond, Virginia.

Proc. Boston Soc, Nat. Hist., vol. v, pp. 53-56, 1854-56.

The Virginias, vol. iv, pp. 158-159, 1883.

Geology of the Virginias, 1884, p. 677.

On the Origin and Accumulation of the Proto-Carbonate

of Iron in Coal Measures.

Amer. Jour. Sci., 2d ser., vol. xxi, pp. 339-343, 1856.

Infusorial Earth from the Tertiary of Virginia and Mary-

land, and Its Geological Relations.

Proc. Boston Soc. Nat. Hist., vol. vii, pp. 59-64, 1859-

61.
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Natural Ice Houses in A'irginia.

Proc. Boston Soc. Xat. Hist., vol. vii. pp. S4-S5, 1859-

61.

On the Group of Rocks Constituting the Base of the

Palaeozoic Series in the United States.

Proc. Boston Soc. Xat. Hist., vol. vii, pp. 394, 395, i860.

Geological Map of \'irginia on the Basis of Hotchkiss"

New Topographical Map.
'See Hotchkiss' Summarv. 1874'!.

On the Gravel and Cobble-stone Deposits of Virginia

and the Middle States.

Proc. Boston Soc. Xat. Hist., vol. xviii, pp. 101-106,

1S75-76.
_

The Virginias, vol. iii. pp. 5S-59. 1S82.

Geolog}' of the Virginias. 1SS4, p. 709.

{Abst.) Amer. Jour. Sci.. 3dser.. vol. xi. pp. 60-61, 1S76.

Xotes from McFarlane's Geological Railway Guide, 1879.

i^List of the Geological Formations Found in Virginia

and West Virginia).

Geology- of the Virginias, 1884. p. 717.
New York, D. Appleton & Co., 1879.

Hotchkiss' Geological Map of Mrginia and West Vir-

ginia. The Geology by Prof. W. B. Rogers, chiefly from

the State Sur^-ey, 1835-41, with Later Obser^-ations in

Some Parts. Scale, 1:1.520.640, or 24 miles to i inch.

Accompanying '

' Preliminary Report Concerning the Re-

sources of the Country Adjacent to the Line of the Pro-

posed Richmond &; Southwestern Railway," by X. S.

Shaler.

Cambridge, 1880.

The Same Map as above. Accompanying '

' The \'ir-

ginias," Vol. I, No. 6, p. 62.

Staunton, 1S80.

The Geological Formations Found in A'irginia and West
\'irginia. Table of the Geological Formations Found in

\'irginia and West Virginia.

The Virginias, vol. i, pp. 13-14, 1880.

The Iron Ores of Virginia and West Virginia.

The Virginias, vol. i, pp. 128-130, 138-140, 152-153,

160-161, 170-171, 174-175, 182-183, 186-188, 1880.
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Infusorial Stratum and Associated Tertiary- Beds in the

Vicinity of Richmond, Virginia.

The Virginias, vol. ii. pp. 58-59. 1881.

Virginia Geol. Rep't. 1840.

The Infusorial Deposit of Virginia in the Fort Monroe

Artesian Well.

The Virginias, vol. iii, pp. 151-152, 1882.

The Geological Formations Found in Mrginia and West
Virginia.

The Virginias, vol. iii, p. 61, 1882.

The Great Western Bituminous Coal and Salt Region

of the Virginias.

The Virginias, vol. iii, pp. 135, 138-139, 1882.

The Great Coal Field of the Virginias.

The Virginias, vol. iii, pp. 158-159. 164, 1882.

The Rocks of Rockfish Gap, Augusta County, Virginia.

The Virginias, vol. iii, p. 175, 1882.

The Fossils of Formation Xo. Ill in Virginia.

The Virginias, vol. iii, p. 175, 18S2.

Xotes on the Geology" of the Virginias. Extracts from

the MS. Notebooks of the Virginia Sur^-ey of 1835-1S41.

The Virginias, vol. iii, p. 190, 1882.

Ibid., vol. iv, pp. 12-13, 23, 36. 38-39. 59-61, 71-72, 88-

89, 1883.

Geol. Record. 18S0-S4 incl., London, iSSS, vol. i, p. 394.

Sections on Geological Map of A'irginia and West \'ir-

ginia. Edited by Jed. Hotchkiss.

Geology- of the Virginias, 18S4, p. 121. foot note.

The A'espertine or Formation Xo. X. Coals of the \'ir-

ginias.

The Virginias, vol. iv, pp. 110-116. 1883.

GeologA- of the Virginias. (A Reprint of Annual Re-

ports and Other Papers on the Geolog^^- of the ^'irginias,

Edited by Mrs. W. B. Rogers).
D. Appleton & Co., New York, 1SS4. xv & S32 pp.

Amer. Jour. Sci., 3d ser., vol. xxix, pp. 414-415, 1S85.

Geol. Record, 1S80-S4 inch, London, iSSS, vol. i, p. 394.
For a re^-ie^v of the "Geology of the Virginias," see Sci., vol. ^-i.

pp. 17-18, 1SS5.
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Temperatures of the Warm, Hot, and Sweet Springs, as

Observed by J. A. ChevalHe, Esq., in 1806, and by My-
self and Dr. J. B. Rogers in 1834 and 1838.

Geology of the Virginias, 1884, p. 565.

Table of Mean Temperature of the Air at the Warm
Springs and at Richmond, for Each Month from Novem-
ber, 1834, to Ocftober, 1835, inclusive.

Geology of the Virginias, 1884, p. 566.

Analyses of Waters of the Principal Mineral Springs of

Virginia.

Geology of the Virginias, 1884.

Virginia.

McFarlane's Geol. Ry. Guide, 2d ed., 1890, pp. 352-

358, 363-

Rogers, (Mrs.) W. B., Life and Letters of William Barton

Rogers, Edited b}- His Wife, with the Assistance of

William T. Sedgwick, in Two Volumes, Illustrated.

Boston and New York, 1896. VoL I, viii & 427 pp.; Vol. II, vi &
451 pp.
These volumes contain a great deal of valuable geologic matter,

giving in considerable detail all references to work done by Prof.

W. B. Rogers. Also an appendix with a bibliographical list of all

papers published by Prof. Rogers.

Rogers, W. B., & H. D., Contributions to the Geology of

the Tertiary Formations of Virginia. Read May 5th,

1835-

Proc. Amer. Phil. Soc, vol. i, pt. i, p. 672, 1774-1838.
Title given only.

Trans. Amer. Phil. Soc, new ser. , vol. v, pp. 319-341,

1837.

Contributions to the Geology of the Tertiary Formations

of Virginia. Second Series.

Trans. Amer. Phil. Soc, new ser., vol. vi, pp. 347-370,

1839-

Contributions to the Geology of the Tertiary Formations

of Virginia. Second Series Continued: Being a Descrip-

tion of Several Species of Miocene and Eocene Shells,

not before Described.

Trans. Amer. Phil. Soc, new ser., vol. vi, pp. 371-377,

pis. 26-30, 1839.
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Proc. Amer. Phil. Soc, vol. iii, p. 88.

Amer. Jour. Sci., vol. xxxviii, pp. 182-184, 1840.

Geology of the Virginias, 1884, pp. 659-673, pis. 1-5.

These descriptions were published in connexion with other "Con-

tributions to the Geology of the Tertiary Formations of Virginia,"

1835, 1837 and 1839, identical with pp. 29-39, Ann'l Rep't, 1835, and

pp. 419-437, Ann'l Rep't, 1840.

On the Physical Struaiire of the Appalachian Chain, as

Exemplifying the Laws Which Have Regulated the Ele-

vation of Great Mountain Chains generally.

Trans. Assoc. Amer. Geol. and Nat., 1840-42, pp. 474-

531, pis. 3, 4, 5.

Geology of the Virginias, 1884, p. 601.

Rogers, W. B., & Hotchkiss, Jed., Map of Virginia, by

Jed. Hotchkiss. The Geology by Prof. W. B. Rogers,

chiefly from the State Survey, 1835-41, "with Later Ob-

servations in Some Parts." Accompanying "Virginia:

a Geographical and Political Summary, etc., ' p. 46.

Richmond, 1876.

This Map, with some Additions, also Appeared with

the Title,
'

' Hotchkiss' Geological Map of Virginia and

West Virginia. The Geology by Prof. W. B. Rogers,

chiefly from the Virginia State Survey, 1835-41, with

Later Observations in Some Parts." Scale, 1:1,520,640,

or 24 miles to i inch. Accompanying "Preliminary Re-

port Concerning the Resources of the Country Adjacent

to the Line of the Proposed Richmond & Southwestern

Railway," by N. S. Shaler, Cambridge, 1880, and also in

The Virginias, vol. i. p. 92, Staunton, Va., 1880.

Rolker, Chas. M., The ProduAion of Tin in Various Parts

of the World.

i6th Ann'l Rep't U. S. Geol. Surv., pt. iii, pp. 458-538-

sedlions and figures, 1894-95.

Rothwell, R. P., (See under Day, D. T.).

The Mineral Industry: Its Statistics, Technology and

Trade in the United States and Other Countries from the

Earliest Times to the End of 1893. In Two Volumes.

Edited by R. P. Rothwell, Editor of the Engineering

and Mining Journal.

New York, Scientific Publishing Co., 1893-94.

Vol. I. xxiii & 628 pp. 1892.
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Barytes, pp. 39-40.
Virginia, see p. 39.

Aluminum, by H. N. Yates, pp. 11- 18.

Virginia: Bauxite, p. 11.

Cement, by Wm. A. Smith, pp. 49-56.
Virginia, see p. 54.

Coal and Coke, by Wm. B. Phillips, pp. 73-96.
Virginia, see pp. 76, 77, 79, 86, 87.

Gold and Silver, pp. 171-232.
Virginia: Gold, p. 183.

Manganese, by R. A. F. Penrose, jr., pp. 329-338.
Virginia, see pp. 329, 330, 332.

Pyrites, pp. 429-434.
Virginia, see p. 429.

Iron and Steel, by Wm. B. Phillips, pp. 271-300.
Virginia, see p. 272.

Salt, by F. E. Engelhardt, pp. 411-419.
Virginia, see p. 414.

Tin, by Wm. DeL. Benedi<5l, pp. 439-462.
Virginia, see p. 455.

Vol. II. xl & 894 pp. 1893.

Barytes, pp. 53-56.
Virginia, see p. 53.

Cements, by S. B. Newberry, pp. 84-90.
Virginia, see p. 87.

Chrome Iron Ore, pp. 149-164.
Virginia, see p. 152.

Clay, by H. Ries, pp. 165-210.

Virginia, see pp. 170, 201.

Coal, by H. S. Fleming, pp. 211-227.
Virginia, see pp. 211, 214, 217, 218.

Gypsum, pp. 343-344-
Virginia, see p. 343.

Iron and Steel, by H. S. Fleming, pp. 249-376.
Virginia, see pp. 351, 356.

lyead, pp. 379-426.
Virginia, see pp. 380, 385.

Lithographic Limestone, by G. P. Merrill, pp. 453-456.
Virginia, see p. 454.

Manganese, by R. A. F. Penrose, jr., pp. 467-470.
Virginia, see p. 468.

Limestone, Marble, and Lime, by T. C. Hopkins, pp. 443-

451-
Virginia, see p. 447.

The Rare Elements, by W. R. Ingalls, pp. 555-576.
Virginia: Molybdenum, p. 564.
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Onyx, by G. P. Merrill, pp. 481-486.
Virginia, see p. 486.

Peat, pp. 489-496.
Virginia, see p. 490.

Pyrites, by W. H. Adams, pp. 547-550.
Virginia, see p. 549.

Slate, pp. 580-582.
Virginia, see pp. 580, 582.

Tin, pp. 607-614.
Virginia, see p. 607.

Tripoli and Infusorial Earth, p. 2.

Virginia, see p. 2.

Tungsten, pp. 615-618.
Virginia, see p. 616.

Rowan, G. H., Apatite from Amelia County, Virginia.

The Virginias, vol. vi. p. 24, 1885.

Ries, Heinrich, (See under Rothwell, R. P.).

Ruffin, Bdmund, Description of a Nut Found in Eocene

Marl.

Amer. Jour. Sci., 2d ser., vol. ix, pp. 127-129, 1850.

Ruffher, W. H., Something about the Minerals of Southwest

Virginia.

The Virginias, vol. i, p. 97, 1880.

Rogers' Geology of the Virginias.

The Virginias, vol. vi, pp. 83-84, 1885.

Notices in different Journals.

Report on the Landed Property of the Buena Vista

Company.
8°, 104 pp., map.

{Abst.) Amer. Geol., vol. v, pp. 53-54, 1890.

Russell, I. C, On the Former Extent of the Triassic For-

mation of the Atlantic States.

Amer. Nat., vol. xiv, pp. 703-712, 1880.

Read before the Acad. Sci. N. Y., March 22, 1880.

Reference to the Virginia Trias.

Natural Gas and Coal in Chesterfield County, Virginia.

Richmond Dispatch, Feb. 20, 1887.

Subaerial Decay of Rocks and the Origin of the Red

Color of Certain Formations.

Bull. U. S. Geol. Surv., No. 52, 65 pp., 5 pis., 1889.

{Abst.) Amer. Geol., vol. v, pp. iio-iii, 1890.
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- The Newark System.
Amer. Geol., vol. iii, pp. 178-182, 1889.

- Are there Glacial Records in the Newark System ?

Amer. Jour. Sci., 3d ser. , vol. xli, pp. 499-505, 1891.
For Virginia, see p. 500.

- Correlation Papers.^The Newark System.
Bull. U. S. Geol. Surv., No. 85, 344 pp., map, plates,

and sedlions, 1892.
For Virginia, see especially pp. 20, 21, 22, 23, 85-89.

SafFord, Jas. M., Geology of Tennessee.
Nashville, Tenn., 1869.

See Part I.—Physical Geography.
References made in a general way to some of the Virginia geol-

ogy near the Tennessee boundary.

Santos, J. R., Examination of the Produces of Weathering
of Allanite.

Chem. News, vol. xxxviii, p. 95, 1878.

Geol. Record, 1878, London, 1882, p. 261.

"Analyses of the two layers of the crust on the allanite of Am-
herst Co., Virginia. From these it appears that Ca, Mg, Y, and
Di have been entirely removed; La has almost disappeared; Ce has
been reduced in quantity; much Si02 has been withdrawn; Fe has
been peroxidized; H2O has increased; and Al and G have not
been removed.—F. W. R."

Schneider, B. A., & Bakins, I<. G., Ores of Manganese
from Virginia. Analyses.

Bull. U. S. Geol. Surv., No. 78, p. 127, 1891.

Schmit^, B. T., The StruAure of the Richmond Coal Basin.

Trans. Amer. Inst. Min. Engrs., vol. xxiv, pp. 397-408,
figs. 1-13, 1896.

Seamon, W. H., Examination of a Supposed Metallic Me-
teorite Found in Augusta County, Virginia.

Chem. News, vol. xlvi, p. 204, 1882.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 149.
For further reference, see under Lewis, H. C.

— The Faber Lead and Zinc Mines
The Virginias, vol. vi, p. 47, 1885.

Sedgwick, Wm. T., (See under Rogers, Mrs. Wm. B. ).
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Shaler, N. S., On the Causes Which Have Led to the Pro-

dudlion of Cape Hatteras.

Proc. Boston Soc. Nat. Hist., vol. xiv, pp. 110-121,

1870-71.

Some Physical Features of the Appalachian System and

the Atlantic Coast of the United States, especially near

Cape Hatteras.

Amer. Nat., vol. v, pp. 178-183, 1871.

The Richmond & Southwestern Railway: Its Route and

the Resources of the Countr3^ It Traverses.

The Virginias, vol. i, pp. 64-65, 1880.

Preliminary Report on Sea-Coast Swamps of the East-

ern United States.

• 6th Ann'l Rep't U. S. Geol. Surv., pp. 353-398, 1884-85.

{Abst.) Amer. Geol., vol. i, pp. 258-259, 1888.

— General Account of the Fresh-water Morasses of the

United States, with a Description of the Dismal Swamp
Distridt of Virginia and North Carolina.

loth Ann'l Rep't U. S. Geol. Surv., pp. 253-339, pis.

6-19, figs. 1-38, map, 1888-89.

The literature on the Dismal Swamp is extensive but very frag-

mentary. It is proposed in the connedlion with the work on inun-

dated lands of this country to prepare a general bibliography of

this subjedl. Note, Ibid., p. 313.

{Abst.) Amer. Geol., vol. ix, pp. 206-207, 1894.

Note on Glacial Climate.

Proc. Boston Soc. Nat. Hist., vol. xxiv, pp. 460-465,

1888-89.
Discussion by Upham, Crosby, Davis, and Bouve, pp. 465-467.

The Geological History of Harbors.

13th Ann'l Rep't U. S. Geol. Surv., pt. ii, pp. 93-209,

pis. 22-45, figs. 7-15, 1891-92.

For Virginia, see 175-178.

{Abst.) Amer. Geol., vol. xv, pp. 59-60, 1895.

Evidences as to Change of Sea-level.

Bull. Geol. Soc. Amer., vol. vi, pp. 141-166, 1894-5.

Read before the Society, August 14, 1894.

For Virginia, see p. 151.

Sheafer, P. W., The Old Dominion Coal Company's Lands.

The Virginias, vol. v, pp. 145-147, i<



76 Bulletin 7 132

Shelley, Bdw., The Iron- Makers of Wythe County, Virginia,

and Vicinity, and Their Forges and Furnaces.

The Virginias, vol. i, p. 58, 1880.

Shepard, Chas. U., A Mineralogical and Chemical Descrip-

tion of the Virginia Aerolite.

Amer. Jour. Sci., vol. xvi, pp. 191-205, 1829.

Chemical Examination of the Water of the Gray Sul-

phur Springs of Virginia.

Amer. Jour. Sci., vol. xxx, pp. 100-109, 1836.

On Phosphate of Lime (Apatite) in the Virginia Meteoric

Stone.

Amer. Jour. Sci., vol. xlv, pp. 102-103, 1843.

Silliman, B., Remarks on Some Gold Mines, and on Parts

of the Gold Region of Virginia, Founded on Personal

Observations Made in the Months of August and Sep-

tember, 1836.

Amer. Jour. Sci., vol. xxxii, pp. 98-130, 1837.

Culpepper Gold Mine, Virginia.

Amer. Jour. Sci., vol. xxxii, p. 185, 1837.

The Siemens Patents for Improvements in Glass Fur-

naces, with Suggestions for Their Use with Natural Gas,

pp. 540-545-

Trans. Amer. Inst. Min. Engrs., vol. xiii, pp. 529-546,

illustrations, 1884-85.
For Virginia, see p. 541.

Silliman, B , & Hubbard, O. P., Chemical Examination of

Bituminous Coal from the Pits of the Midlothian Coal

Mining Company, South Side of James River, Fourteen

Miles from Richmond, Virginia, in Chesterfield County,

Amer. Jour. Sci., vol. xlii, pp. 369-374, 1842.

Sloan, B. H., Analj^sis of the Feldspar Accompanying Micro-

lite in Amelia County, Virginia.

Chem. News, xliv, p. 207, 1881.

Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 244.

The Virginias, vol. iii, p. 4, 1882.

Analysis of Helvite from near Amelia Court House, Vir-

ginia.

Chem. News, vol. xlvi, p. 195, 1884.
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Geol. Record, 1880-84 incl., London, 1889, vol. ii, p. 244.
For further reference, see under Lewis, H. C, and Mallett, J. W.

Smith, Margaret V., Geographic Division and Description

of Virginia, with the Natural Resources of Each. Re-

print, Comr. Agrl., pp. 413-440.
The Governors of Virginia. Washington, 1893. xxi & 451 pp.

Smith, Wm. A., (See under Rothwell, R. P.).

Smock, Jno. C, Ores, Minerals, and Mineral Substances of

Industrial Importance, Which Are at Present Mined.

Min. Res. U. S., 1883.

JFor Virginia, see pp. 738-743.

Geologico- Geographical Distribution of the Iron Ores of

the Eastern United States.

Trans. Amer. Inst. Min. Engrs. , vol. xii, pp. 130-144,

1883-84.
For Virginia, see pp. 135, 138, 140, 141.

Spencer, A. C, A Preliminary Note on the Geology of Mas-

sanutten Mountain in Virginia.

J. H. Univ. Cir., vol. xv, pp. 13-14, 1895.

Spencer, J. W., Post-Pleistocene Subsidence versus Glacial

Dams.
Bull. Geol. Soc. Amer. , vol. ii, pp. 465-476, pi. 19, 1891.

Geol. Mag., 3d decade, vol. viii, pp. 262-272, 1891.

{Abst.) Amer. Geol., vol. vii, p. 141, 1891.
" Ibid., vol. viii, p. 186, 1891.
" Amer. Nat., vol. xxv, p. 653, 1891.

Review of "The Lafayette Formation" by W J McGee,
Jour. Geol., vol. ii, pp. 435-439, 1894.

Sproull, H. S., (See under Day, D. T.).

"Star," Washington, D. C. The Natural Bridge of Virginia.

The Virginias, vol. vi, p. 159, 1885.

Stegleman, C. M., The Paper on the Copper and Other Re-

sources of the Floyd-Carroll-Grayson Plateau. (A Re-

print of a Paper by R. O. Currey, Entitled, "A Geologi-

cal Visit to the Virginia Copper Region.")
The Virginias, vol. i, p. 60, 1880.

Stevens, John G., Iron Making in James River Valley,

Virginia.
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The Virginias, vol. ii, pp. 18-19, 1881.

Stevens, R. P., On Glaciers of the Glacial Era in Virginia.

Anier. Jour. Sci., 3d ser. , vol. vi, pp. 371-373, 1873.

Stevenson, Jno. J., Notes on the Geology of West Virginia,

No. II, with a map.

Proc. Anier. Phil. Soc, vol. xiv, pp. 370-402, 425, 1874-

. 75-
No. I was published in Trans. Amer. Phil. Soc, vol. xv, p. 15.

Surface Geology of Southwest Pennsylvania and Adja-

cent Portions of West Virginia and Maryland.

Proc. Amer. Phil. Soc, vol. xviii, pp. 289-316, sedlion,

1878-80.

Notes on the Geology of Wise, Lee and, Scott Counties,

Virginia.

Proc. Amer. Phil. Soc, vol. xix, pp. 88-107, sections,

1880-81.

A Geological Reconnaissance of Parts of Lee, Wise, Scott,

and Washington Counties, Virginia.

Proc. Amer. Phil. Soc, vol. xix, pp. 219-262, map and
sedlions, 1880-81.

The Virginias, vol. ii, pp. 22-27, 34-42, 1881.

Geological Map of Lee, Wise, Scott, and Washington
Counties, Virginia. Scale, 5 miles to i inch. Accom-
panying "A Geological Reconnaissance of Parts of Lee,

Wise, Scott, and Washington Counties, Virginia."

Proc. Amer. Phil. Soc, vol. xix, p. 219, 1881.

The map and memoirs have been reproduced in The Virginias,

vol. ii, p. 22, 1881.

Notes on the Quinnimont Coal Group in Mercer Coun-
ty of West Virginia and Tazewell County of Virginia.

Proc. Amer. Phil. Soc, vol. xix, pp. 498-505, 1880-81.

Geol. Record, 1880-84 incl., London, 1888, p. 400.

The Virginias, vol, ii, pp. 186-187, 1881.

The Mineral Resources of Southwest Virginia.

Trans. Acad. Sci. N. Y., vol. i, pp. 159-163, 1881-82.

Geol. Record, 1880-84 inch, London, 1888, p. 400.

Notes on the Geological Strudlure of Tazewell, Russell,

Wise, Smyth, and Washington Counties of Virginia.

Proc. Amer. Phil. Soc, vol. xxi, pp. 703-704, 1884.



135 Geological Bibliography of Virginia 79

Comment by Lesley.

The Virginias, vol. vi, pp. 51-52, 67-74, 84-91, seaions,

1885.

The Salt and Gypsum Deposits of the Holston Valley,

Virginia.

The Virginias, vol. vi, pp. 53-56, 1885.

Notes on the Lower Carboniferous Groups along the

Easterly Side of the Appalachian Area in Pennsylvania

and the Virginias.

Atner. Jour. Sci., 3d ser., vol. xxxiv, pp. 37-44, 1887.

A Geological Reconnai.ssance of Bland, Giles, Wythe, and

Portions of Pulaski and Montgomery Counties of Virginia.

Proc. Amer. Phil. Soc, vol. xxiv, pp. 61-108, map and

plates, 1887.

Notes on the Surface Geology of Southwest Virginia.

Proc. Amer. Phil. Soc, -vol. xxiv, 172-178, 1887.

The Faults of Southwest Virginia.

Amer. Jour. Sci., 3d ser., vol. xxxiii, pp. 262-270, 1887.

— The Chemung and Catskill (Upper Devonian) on the

Eastern Side of the Appalachian Basin.

Amer. Geol., vol. ix, pp. 6-33, 1892.

On the Origin of Pennsylvania Anthracite. (Relations

to that of Maryland and the Virginias).

{Abst.) Amer. Jour. Sci., 3d ser., vol. xlvi, pp. 302-303,

1893.
Read before the Geological Society of America.

Stodder, Chas., A Contribution to Micro-Geology. An Ac-

count of Virginian Diatomaceous Beds, with a List of

Fossils from the
'

' Miocene Richmond Infusorial Deposit.

Proc. Boston Soc. Nat. Hist., vol. xviii, pp. 206-209,

1875-76.

Geol. Record, 1876, London, 1878, p. 339.

The Fossils of the Richmond, Virginia, Infusorial De-

posit: A Contribution to Micro-Geology.

The Virginias, vol. ii, pp. 159, 1881.

Students of the University of Virginia (Porcher, S., Lip-

pitt, T. P., Sloan, B. E., Heyward, B. H., Baker, A. L.),

Some Virginia Minerals.
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Amer. Nat., vol. xvi, p. 340, 1882.

See Chem. News.

Sttir, D., Die Lunzer ( Lettenkohlen ) Flora in dem "Older
Mesozoic Beds of the Coal Field "of Eastern Virginia."

Verhandl. d. K—K. Geol. Reichsanstalt, Wein 31, Juli,

1888, No. 10, pp. 203-217.

{Absi.) Amer. Geol., vol. iv, pp. 115-116, 1889.

Stur, Dr., Triassic Plants of Eastern North America. (Re
view of Fontaine's Work. See Original in Verh. G.
Reichsanstalt, July 31, 1888).

{Abst.) Amer. Jour. Sci.
,
3d ser., vol. xxxvii, p. 496,

If

Swank, Jas. M., A Bird's Eye-view of the Produdlion and

Charadleristics of Iron Ores in the United States, with

Statistics of Imports of Foreign Iron Ores in Recent Years.
Philadelphia, 1885. 31 pp.
For Virginia, see especially pp. 25-26.

For further reference, see under Day, D. T.

Tanner, J. A., Examination for Indium of Smithsonite from

Southwestern Virginia and Eastern Tennessee.

Chem. News, vol. xxx, pp. 141, 142.

Geol. Record, 1874, London, 1875, p. 253.

Tarr, R. S., Economic Geology of the United States.

The Macmillan Co., New York, 1895.

Virginia: Barite, pp. 448-449; Coal, p. 315; Granite, p. 368; Gyp-
sxun, p. 405; Iron, pp. 121-122, 139, 142, 144, 145; Iron pyrite, p. 301;

Limestone, p. 379; Lithographic stone, p. 442; Manganese, pp. 263,

264, 271, 307; Marble, p. 381; Mill stones, p. 428; Mineral paints,

p. 450; Mineral waters, p. 420; Slate, p. 376; Tin, p. 275; Zinc, p. 245.

l^aylor, Jas. "W., Report on the Gold Mines East of the

Rocky Mountains.

Min. Res. U. S., 1867, pp. 323-350.
For Virginia, see pp. 338-340.

Taylor, R. C, Memoir of a Se(5tion Passing through the Bi-

tuminous Coal Field near Richmond, in Virginia.

Trans. Geol. Soc. Pa., vol. i, pt. ii, pp. 275-294, pi. 16,

1835-
Fig. I. Anderson's deep shaft, 450 feet, and Cassal shaft, 270 feet.

Fig. 2. Willis' shaft, 130 feet; Cronch's engine shaft, 230 feet.
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Fig. 3. Horizontal se(flion extending nearly northwest 30 miles,

from Richmond, Virginia, across the coal field. Compiled from

the notes of R. C. Taylor and T. G. Clemson.

Fig. 4. The creek pit.

Fig- 5- Vertical sedlion of the deep shaft, Chesterfield, Virginia,

412 feet.

Review of Geological Phenomena and the Dedudlions de-

rivable therefrom, in Two Hundred and Fifty Miles of

Se(ftions in Parts of Virginia and Maryland. Also Notice

of Certain Fossil Acotyledonous Plants in the Secondary

Strata of Fredericksburg, Virginia.

Trans. Geol. Soc. Pa., vol. i, pt. i, pp. 314-325, pi. 18,

1835.
Fig. I. Lepidodendron. Fig. 2. Lycopodiolithes ? Fig. 3. Sphen-

opteris. Fig. 4. Pecopteris ? Fig. 5. Thuytes ? Fig. 6. Sphenopteris ?

Taylor, S., Discovery in Virginia of the Regular Mineral

Salt Formation.

Amer. Jour. Sci., vol. xli, pp. 214-215, 1840.

Topley, W., Gold and Silver: Their Geological Distribution

and Their Probable Future Produ(5lion.

Rep't British Assoc. Adv. Sci., 1887, pp. 512-535, plates.

For Virginia, see p. 515.

Topographic Maps. Atlas Sheets.

U. S. Geol. Surv., 1895.
The following sheets are completed up to date: Abingdon, Appo-

mattox, Bermuda Hundred, Beverly, Bristol, Buckingham, Chris-

ftansburg, Cumberland Gap, Dublin, Estillville, Farmville, Frank-

lin, Frederick, Fredericksburg, Goochland, Gordonsville, Grundy,

Harpers Ferry, Harrisonburg, Hillsville, Jonesville, Lewisburg,

Lexington, Luray, Lynchburg, Monterey, Montross, Mount Ver-

non, Natural Bridge, Nomini, Norfolk, Oceana, Palmyra, Peters-

burg, Piney Point, Pocahontas, Point Lookout, Richmond, Roan-

oke, Romney, Spottsylvania, Staunton, Tazewell, Virginia Beach,

Warfield, Warrenton, Washington, Whitesburg, Wicomico, Win-
chester, Woodstock, Wytheville.

Townsend, S., Potomac Formation.

Rep't Health Officer, D. C, for 1884-85, p. 20, 1886.

(Not seen).

Tuomey, M., Discovery of a Chambered Univalve Fossil in

the Eocene Tertiary of James River, Virginia.

Amer. Jour. Sci., vol. xliii, p. 187, 1842.
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U

Ulke, T., The Occurrence of Tin Ore at Kings Mountain,
North Carolina, and Cash Mine, near Vesuvius, Virginia.

Min. Res. U. S., 1893, pp. 178-183.

Valley Virgfinian. The Dora, Virginia, "Anthracite" Coal

Mines.

The Virginias, vol. iv, pp. 105-106, 1883.
Dora coal field, a corredlion, p. 182.

Van Hise, Chas. R., Correlation Papers—Archaean and Al-

gonkian.

Bull. U. S. Geol. Surv., No. 86, 1892. v & 549 pp.
For Virginia, see especially pp. 416-418.

Venable, F. P., Two New Meteoric Irons: i. From Rock-

ingham County, North Carolina.; 2. From Henry Coun-

ty, Virginia.

Amer. Jour. Sci., 3d ser., vol. xl, pp. 161-163, 1890.

Virginia Mining News
Engr. and Min. Jour., vol. xxvii, 1879.

Fauquier county, gold mine, p. 188.

Ibid., vol. xxviii, 1879.
Spottsylvania county, gold, p. 26. Fredericksburg mine, p. 169.

Fluvanna county, p. 191. Rappahannock mine, p. 458.

Ibid., vol. xxix, 1880.

Fredericksburg mine, p. 139. Rappahannock mine, p. 191.

Ibid., vol. xxx, 1880.

Montgomery and Floyd counties, p. 208.

Ibid., vol. xxxii, 1881.

Rappahannock mine, p. 28.

Ibid., vol. xxxiii, 1882.

Rappahannock mine, p. 330.

Ibid., vol. xxxiv, 1882.

Wythe county, Lead and Zinc, p. 48. Rapipahannock mine, pp.

152, 166.

Ibid., vol. XXXV, 1883.
Roanoke, p. 152. Tolersville, Pyrite, p. 321.

Ibid., vol. xxxvi, 1883.
Snowdon, roofing slate, p. 24. Lexington, tin ore, p. 135.

Ibid., vol. xxxvii, 1884.
Wythe county, iron ore, p. 1S6. Smyth county, zinc, p. 336.

Ibid., vol. xxxviii, 1884.
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Augusta county, Crimora manganese, p. 27. Rockbridge and Am-
herst counties, tin, p. 45. Alleghany county, iron, p. 60. Rock-
bridge county, tin, p. 368. Eagle Rock, James river, lime, p. 384.

Ibid., vol. xxxix, 1885.

Louisa county, pyrites, sulphur mines, p. 113. Botetourt county
cave, Shenandoah tin, p. 128. Augusta county, manganese mine,

p. 251. Rockbridge county, tin, p. 394. Wythe and Pulaski coun-

ties, zinc, p. 430.

Ibid., vol. xl, 1885.
Louisa county copper mines, p. 65. Bland county, iron, and Lou-

isa county, copper, p. 246. Virginia Mining & Improvement Co.,

pp. 311-312. Rappahannock mine, p. 423.

Ibid., vol. xli, 1886.

Louisa county copper mines, p. 59. Lexington Tin Co., p. 199.

Roanoke county, zinc, p. 291. Newcastle slate, Roanoke zinc and

silver, p. 309. Wythe county, lead, p. 343. Shenandoah county,

manganese and iron, p. 380. Rappahannock mine and Wj^the coun-

ty, p. 398. Roanoke county, zinc and silver, p. 432.

Ibid., vol. xlii, 1886.

Spottsylvania and Rappahannock mines, p. 12. Shenandoah and

Rappahannock mines, p. 49. Wythe county, lead and zinc, pp. 102,

390. Rappahannock mine, pp. 139, 175, 193, 300, 390, 408, 444.

Roanoke county mine, pp. 156, 462. Rockbridge county, p. 211.

Pulaski county, pp. 318, 372, Roanoke county and Saltville mines,

p. 354. Cripple Creek Iron Co., p. 390.

Ibid., vol. xliii, 1887.
Virginia coal lands, p. 246. Augusta county, manganese, and

Loudoun county, marble, p. 67. Virginia iron ores, Norfolk &
Western Railroad, p. 246.

Ibid., vol. xlv, 1888.

Wise county, coal and iron, p. 222.

Ibid., vol. xlvi, 1888.

Tazewell county, coal and iron, p. 444. Roanoke mines, pp. 159,

401, 487. Rappahannock gold mine, p. 181.

Ibid., vol. xlvii, 1889/
Cripple Creek Iron Co., p. 97. Rappahannock gold mine, p. 148.

Augusta county coal, pp. 172, 308. Franklin county, gold, p. 441.

Stafford county, coal and coke, p. 530.

Ibid., vol. xlviii, 1889.
Augusta county, pp. 14, 57. New River Coal & Coke Co., p. 57.

Carroll county, p. 124. Rappahannock, p. 168. Alleghan)% Law-
rence and Rockbridge counties, pp. 189, 275. Chesterfield county,

p. 324. Virginia Development Co., p. 393. Page county, pp. 482,

506.

Ibid., vol. xlix, 1890.
Spottsylvania county gold mine, p. 344. Virginia Consolidated

Mining Co., p. 368. Pocahontas coal, p. 505.

Ibid., vol. 1, 1890.

Louisa county, copper, p. 201. Spottsylvania gold mine, p. 254.
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Rockingham county, oil, p. 279. Crane's Nest Coal & Iron Co.,

Wise, Dickinson, Scott and Russell counties, p. 582. Pocahontas,

coal, p. 660. Craig county, manganese, coal, and iron, p. 726. Pat-

rick county, silver, and Roanoke county, zinc, p. 752.

Ibid., vol. li, 1 89 1.

Wise county, coal, and Blue Ridge tin mines, pp. 244, 480. Giles

county, p. 270. Frederick county, zinc, p. 362. Pocahontas, coal,

p. 387. Albemarle, Buckingham, Fluvanna, and Nelson counties,

manganese and iron, p. 479. Tazewell county, coal, and Louisa

county, pyrites, pp. 639-640. Augusta county mines, p. 704. Dick-

inson and Wise counties, coal lands, p. 728.

Ibid., vol. lii, 1891.
Tazewell county, barites, p. 174. Charlotte county, gold, p. 226.

Roanoke county, granite and marble, p. 344, zinc, p. 463. Page
county, iron, pp. 514, 711. Augusta and Pulaski counties, mines,

p. 576. Fluvanna county, iron and slate, p. 600. Augusta, Fairfax,

and Richmond counties, p. 650.

Ibid., vol. liii, 1892.
Alleghany county, tin ore, p. 410. Chesterfield, Goochland, Pu-

laski, and Roanoke counties, p. 483.

Ibid., vol. Ivi, 1893.
Louisa county, pyrites, p. 354.

Ibid., vol. Ivii, 1894.
Manganese ore in Virginia, p. 602.

Vodges, Anthony W., Notes on the Distribution of Iron

Ores in the United States, Compiled from Various Geo-
logical Reports.

Fort Monroe, Va,, 1886. 24 pp.
For Virginia, see pp. 19-24.

w
Walcott, C. D., Correlation Papers—Cambrian.

Bull. U. S. Geol. Surv., No. 81, 1891. v & 447 pp.
For Virginia, see especially pp. 133-138, 290-299, 311, 383.

Notes on the Cambrian Rocks of Virginia and the South-

ern Appalachians.

Amer. Jour. Sci., 3d ser. , vol. xliv, pp. 52-57, 1892.

Notes on the Cambrian Rocks of Pennsylvania and Mary-
land, from the Susquehanna to the Potomac.

Amer. Jour. Sci., 3d ser., vol. xliv, pp. 469-482, 1892.

The Natural Bridge of Virginia.

Nat. Geog. Mag., vol. v, pp. 59-62, plate and figure,

1893-
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The Fauna of the Lower Cambrian or Olenellus Zone.

loth Ann'l Rep't U. S. Geol. Surv., pp. 509-763, pls.

49-97, figs. 44-69, 1888-89.

For Virginia, see pp. 536-537-

Notes on the Cambrian Rocks of Pennsylvania from the

Susquehanna to the Delaware.

Amer. Jour. Sci., 3d ser., vol. xlvii, pp. 37-41, 1894.

Paleozoic Intraformational Conglomerates.

Bull. Geol. Soc. Amer., vol. v, pp. 191-198, pis. 5-7,

1893-94.
For Virginia, see p. 195.

{Abst.) Amer. Nat., vol. xxviii, p. 1023, 1896.

Wallace, Chas. M., On Flint Implements from the Strati-

fied Drift of the Vicinity of Richmond, Virginia.

Amer. Jour. Sci., 3d ser., vol. xi, pp. 1 95-1 99, 1876-

Geol. Record, 1876, London, 1878, p. 143.

Ward, I/CSter F., The Geographical Distribution of Fossil

Plants.

8th Ann'l Rep't U. S. Geol. Surv., pt. ii, pp. 663-960,

map, 1886-87.

For Virginia, see pp. 667, 734-735, 873-876.

Evidence of the Fossil Plants as to the Age of the Po-

tomac Formation.

Amer. Jour. Sci., 3d ser., vol. xxxvi, pp. 119- 131, 1888.

{Abst.) Nature, vol. xxxviii, p. 462, 1888.

Read before the National Academy of Sciences, Washington,

April 20, 1888.

The Potomac Formation.

15th Ann'l Rep't U. S. Geol. Surv., pp. 307-397, pls.

2-4, figs. 1-5, 1893-94.

Warner, Chas. D., The Natural Bridge of Virginia.

The Virginias, vol. v, pp. 84-85, 1884.

Webster, Prof. N. B., On the Physical and Geological

Charadteristics of the Great Dismal Swamp, and the

Eastern Counties of Virginia.

Amer. Nat., vol. ix, pp. 260-262, 1875.

Geol. Record, 1875, lyondon, 1877, p. 132.

Weeks, Jos. D , The Manufacfture of Coke.

Min. Res. U. S., 1883-84, pp. 144-213.

For Virginia, see pp. 204-205.
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i6th Ann'l Rep't U. S. Geol. Surv., pt. iv, pp. 218-304,

1894-95.
For Virginia, see pp. 291-296.

The Elk Garden and Upper Potomac Coal Fields of

West Virginia.

Trans. Amer. Inst. Min. Engrs., vol. xxiv, pp. 351-364,

maps, 1894.

Manganese.
i6th Ann'l Rep't U. S. Geol. Surv., pt, iii, pp. 389-457,

1894-95.
For Virginia, see pp. 426-434.

For further references, see under Da}', D. T. , and Peckham, S. F.

Wendt, A. F., The Pyrites Deposits of the Alleghanies.

Engr. and Min. Jour., vol. xlii, pp. 22-24, illustrated,

1886.

Reprinted from vol. vii of the School of Mines Ouarterl}', N. Y.,

1880.

West Virginia Board of Regents. Third Annual Report

of the Board of Regents of the University of West Vir-

ginia for the Year 1870.
Wheeling, 1871.

"Geological Examination of Monongalia County, West Vir-

ginia, by J. J. Stevenson; with a List of Fossils and Descriptions,

by F. B. Meek," pp. 40-73, "B."

White, Chas. A., Report of a Visit to the Luray Cavern,

in Page County, Virginia, (in Trenton Limestone).

Ann'l Rep't Smithsonian Inst., 1881, pp. 449-460, 6

cuts; 1 88 1.

Geol. Record, 1880-84 incl., London, 1888, p. 406.

A Review of the Fossil Ostreidse of North America, and

a Comparison of the Fossil with the Living Forms; with

Appendices by Prof. Angelo Heilprin and Mr. John A.

Ryder.

Message and Documents, Department of the Interior,

Washington, U. S. Geol. Surv., vol. iii, pp. 272-430, 82 pis.,

1883-84.
For Virginia, see appendix i, North American Tertiary Ostreidse,

by A. Heilprin, pp. 309-316.

Correlation Papers—Cretaceous.

Bull. U. S. Geol. Surv., No. 82, 1891. v & 273 pp.
For Virginia, see especially pp. 90-91.
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White, David, The Pottsville Series along New River, West
\"irginia.

Bull. Geol. Soc. Amer., vol. vi, pp. 305-320, se<5lions,

1894-95.
Read before the Society, December 28, 1894.

White, I. C, Notes on the Upper Coal Measures of Western
Virginia and Pennsylvania.

An. Lye. Nat. Hist. N. Y., vol. xi, pp. 46-57.

Geol. Record, 1876, London, 1878, p. 351.

Notes on the Geology of West Virginia.

Proc. Amer. Phil. Soc, vol. xx, pp. 479-496, 1882-83.

Read before the Society, October 20, 1882.

Rounded Boulders at High Altitudes along Some Appa-
lachian Rivers.

Amer. Jour. Sci., 3d ser., vol. xxxiv, pp. 374-381, 1887.

Stratigraphy of the Bituminous Coal Fields of Pennsyl-

vania, Ohio, and West Virginia.

Bull. U. S. Geol. Surv., No. 65, 1891. 212 pp., 11 pis.,

map.

Whitehead, Thos., Virginia: A Handbook Giving Its His-

tory, Climate, and Mineral Wealth; Its Educational, Ag-
ricultural, and Industrial Advantages.

Richmond, Va., 1893. 341 pp.
For the geography and geology of the state, see pp. 9-58.

Annual Report of the Mineral Statistics, 1895, by Coun-
ties.

Rep't State Board of Agrl. of Va., 1895, pp. 80-85.

Whitney, Jas. D., Metallic Wealth of the United States.

Philadelphia and London, 1854. xx & 510 pp.
"Geographical Distribution of Gold in the United States."

For Virginia, see pp. 119, 125, 128.

"Geographical Distribution of Copper in the United States."

For Virginia, see p. 320.
" Distribution of the Ores of Iron in this Country."
For Virginia, see pp. 473-474.

Williams, jr., A., Coal.

Min. Res. U. S., 1883, pp. 1-107.

For Virginia, see pp. 32, 82.

Min. Res. U. S., 1883-84, pp. 11 -143.
For Virginia, see pp. 90-98.
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Salt.

Min. Res. U. S., 1883-84, pp. 827-850.
For Virginia, see pp. 827, 840.

Asbestos.

Min. Res. U. S., 1883-84, pp. 913-914.
For Virginia,' see p. 913.

— The Virginia Tin Mines.

The Virginias, vol. vi, pp. 169-170, maps, 1885.
F'or further reference, see under Day, D. T.

Williams, Geo. H., Anatase from the Arvon Slate Quarries,

Buckingham County, Virginia.

Amer. Jour. Sci., 3d ser. , vol. xlii, pp. 431-432, 1891.

The Petrography and Strudlure of the Piedmont Plateau

in Maryland, with Supplement by C. R. Kej^es.

Bull. Geol. Soc. Amer., vol. ii, pp. 301-322, map and

se(5lion, 1891. Discussion, pp. 317-318.
Read before the Society, December 30, 1890.

Geology of Crystalline Rocks.

Wash. Sheet, D. C, Va., U. S. Geol. Surv.

The Annual Expedition of the Students in Geology,

1893. Announcement.

J. H. Univ. Cir., vol. xii, p. 54, 1893.

The Distribution of Ancient Volcanic Rocks along the

Eastern Border of North America.

Jour. Geol., vol. ii, pp. 1-31, maps and figures, 1894.

For Virginia, see pp. 27-31.

Williams, G. H., Willis, B., & Darton, N. H., Geology

of Washington and Vicinity.

Congres Geologique International. Compte Rendu,

S^e Session, Washington, 1891, pp. 219-257, se(5lions.

For further reference, see under McGee, W J.

Williams, H. S., Correlation Papers—Devonian and Carbon-

iferous.

Bull. U. S. Geol. Surv., No. 80, 189 1. v & 279 pp.
For Virginia, see especially pp. 29, 86, 112, 113.

William.S, Jonathan, Barometrical Measurement of the Blue

Ridge, Warm Springs, and Alleghany Mountains in Vir-

ginia, Taken in the Summer of the Year 1791.
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Trans. Amer. Phil. Soc, old ser. , vol. iv, pp. 216-223,

secftions, 1799.
Also see note by Dr. Hewson, Proc. Amer. Phil. Soc, vol. i, pt.

i, p. 466, 1774-1S38.

Willis, Bailey,? The Great Natural Tunnel on the South

Atlantic & Ohio Railroad, Virginia.

Engr. and Min. Jour., vol. xlv, p. 19, 1888, photograph.

The Mechanics of Appalachian Strucfture.

13th Ann'l Rep't U. S. Geol. Surv., pp. 211-282, pis.

46-96, figs. 16-17, maps, 1891-92.
For Virginia, see pp. 225-230.

{Abst.) Amer. Geol., vol. xv, p. 60, 1895.

The Northern Appalachians.

The Physiography of the United States, pp. 169-202,

maps and figures.

American Book Co., N. Y., 1896.

Virginia more or less mentioned throughout article.

For further references, see under McGee, W J, and Williams, G. H.

Winslow, A., Tin Ore in Virginia.

Engr. and Min. Jour., vol. xl. p. 320, 1885.

The Virginia Tin Mines.
For reference, see under Hotchkiss, Jed., for 1885.

Wise, Frank N., The Copper Ores of Loudoun County, Vir-

ginia.

The Virginias, vol. v, pp. 192, 1884.

Wooldridge," A. S., Geological and Statistical Notice of the

Coal Mines in the Vicinity of Richmond, Virginia.

Amer. Jour. Sci., vol. xliii, p. 1-14, 1842.

Woolman, I/., Artesian Wells and Water-bearing Horizons

of Southern New Jersey, (with a "Note on the Exten-

sion Southward of Diatomaceous Clays and the Occur-

rence there of Flowing Artesian Wells.

Ann'l Rep't Geol. Surv. N. J., 1890, pp. 269-276.

Wright, Carroll D., Abstradl of the nth Census U. S.,

1890. Statistics of Mineral Industries, pp. 183-208.

Virginia references scattered throughout.

Wurt^, Henry, Grahamite, West Virginia.

Amer. Jour. Sci., 2d ser., vol. xlii, pp. 420-421, 1866.

Report upon a mineral formation in West Virginia. New York,

186.S.
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On the Grahamite of West Virginia, and the New Col-

orado Resinoid.

Proc. Amer. Assoc. Adv. Sci., vol. xviii, pp. 124-130,

ir

'Wnrtz, Dr. H., Preliminary Note upon the Carbonite, or so-

called '

' Natural Coke' ' of Virginia.

Trans. Amer. Inst. Min. Engrs. ,vol. iii, pp. 456-458,

1874-75-

Geol. Record, 1875, London, 1877, p. 264.

Wyman. Beak of a Fossil Fish (Isthiophorus) Found in the

Tertiary Deposit at Richmond, Virginia.

Proc. Boston Soc. Nat. Hist., vol. iv, p. 260, 1851-54.

Yates, Chas. M., The Map of the Natural Bridge of Vir-

ginia and Its Vicinity.

The Virginias, vol. v, p. 103, 1884.

Yates, H. N., (See under Rothwell, R. P.).

Young. On Conglomerate No. XII.

Proc. Acad. Nat. Sci. Phila., 1876, p. 262.

Geol. Record, 1877, London, 1880, p. 133.

^eiller, Rene, Sur la presence, dans le gres bigarre, des

Vosges, de I'Acrostichides rhombifolius, Fontaine.

Bull. Geol. Soc. France, 3^ Serie, vol. xvi, pp. 693-699,

figure, 1888.

:o:
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i\DDENDA.

Adams, W. H., The Pyrites Deposits of Louisa County, Vir-

ginia.

The Virginias, vol. v, pp. 74, 80-81, 1884.

Read at Cincinnati meeting of Amer. Inst. Min. Engrs.

For further reference, see under Rothwell, R. P.

Ashburner, Chas. A., The Natural Bridge of Virginia.

Sci., vol. V, pp. 13-14. 1885.

Read before the Amer. Phil. Soc, October 17, 1884.

The Virginias, vol. vi, pp. 23-24, 1885.

See Proc. Phil. Soc. Phila., No. 116.

The Coal Trade and Miners' Wages in the United States

for the Year 1888.

Trans. Amer. Inst. Min. Engrs., vol. xviii, pp. 122-139,

1890.
Virginia referred to.

Atkinson, W. G., The Catawba, Botetourt County, Virginia,

Coals.

The Virginias, vol. iv, pp. 160-161, 1883.

Bailey, J. W., A Sketch of the Infusoria, of the Family Ba-

cillaria, with Some Account of the most Interesting Spe-

cies Which Have Been Found in a Recent or Fossil State

in the United States.

Trans. Assoc. Amer. Geol. and Nat., 1840-42, pp. 112-

164.

Fossil Infusoria of Virginia and Maryland,

The Virginias, vol. ii, pp. 56-57, 1881.

Baker, A. I/., (See under Students of the University of Vir-

ginia).

Baltimore Sun. Dora Anthracite Coal: Two Opinions about

It.

The Virginias, vol. iv, p. 150, 1883.

Baskerville, C, (See under Mitchell, R. H.).
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Becker, Q. F.
For further reference, see under King, C.

Beckwith, !<. F., The Arcadia Iron Property.

The Virginias, vol. i, pp. no- 113, 1880.

Benedict, Wm. Del,., (See under Rothwell, R. P.).

Benjamin. (See under Day, D. T. ).

Birkinbine, Jno.
For further reference, see under Day, D. T.

Boyd, C. B., The Mineral and Other Resources of South

Western Virginia.

The Virginias, vol. i, p. 39, 1880.

Boyd, C. R., The Utilization of Iron and Copper Sulphides

of Virginia, etc.

The Virginias, vol. vi, pp. 105-106, 1885.

Bowron, Wm. M., The Iron Ores Found at the Shenandoah
Iron Works, Page County, Virginia, and the Chemical

Composition of the Iron Made there.

The Virginias, vol. i, p. 39, 1880.

Bradbury, C. M., Garnet (var. Spessartite) from Amelia

County, Virginia.

The Virginias, vol. vi, p. 25, 1885.

Britton, J. B., Anal^^ses of Campbell and Appomattox Coun-
ties, Virginia, Iron and Manganese Ores and Limestones.

The Virginias, vol. ii, pp. 1 70-171, 1881.

Brock, R. A., Manufacfture of Iron in Virginia, 1619-1776.

The Virginias, vol. vi, pp. 134-135, 1885.

Byrd, Wm., Iron Making in Virginia in 1732.

The Virginias, vol. i, p. 82, 1880.

Cabell, J. M., Analysis of Infusorial Earth, Richmond, Vir-

ginia.

The Virginias, vol. vi, p. 3, 1885.

Campbell, H. D., The Potsdam Group East of the Blue

Ridge at Balcony Falls, Virginia.

The Virginias, vol. vi, pp. 99-100, 1885. Errata, p. 98.
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Tin Ore in the Blue Ridge in Virginia.

The Virginias, vol. iv, p. 151, 1883.

Campbell, J. K., Highland County, Virginia.

The Virginias, vol. vi, pp. 11 7- 11 9, map and se(5tion,

1885.

Campbell, J. I<., The Mineral Resources and Advantages of

the Country Adjacent to the James River and Kanawha
Canal and the Buchanan and Clifton Forge Railway.

The Virginias, vol. i, pp. 2-8, 1880.

"Note.—Prepared to accompany the 45th Annual Report of the

James River and Kanawha Canal Co., and the 3d Annual Report
of the Buchanan and Clifton Forge Railway Co., 1879, but appear-

ing first as an original communication to '"The Virginias.' Map
by Jed. Hotchkiss."

The Silurian Formation in Central Virginia.

The Virginias, vol. i, pp. 41-45, se(?tions, 1880.

The Geology of Appalachian Virginia.

The Virginias, vol. i, pp. 54-56, sedlions, 1880.

Revised from Amer. Jotir. Sci,, vol. xviii, 1879, for "The Vir-

ginias. '

'

The Geology of the Blue Ridge, etc. , at James River

Gap, Virginia.

The Virginias, vol. i, pp. 86-87, secflions, 94, 1880.

Revised from the Amer. Jour. Sci., Dec, 1879, for "The Vir-

ginias.
'

'

Geological Features of the Arcadia Iron Property.

The Virginias, vol. i, pp. 104-105, map and se(5tions,

1880.

The Montgomery County, Virginia, Gold Field.

The Virginias, vol. i, p. 127, 1880.

The Resources of Brock's Gap, Virginia.

The Virginias, vol. i, pp. 140- 141, map and sections,

1880.

The " Purgatory" Iron Property, Botetourt County, Vir-

ginia.

The Virginias, vol. i, pp. 156-158, map and sedlions,

1880.

The Geology of the Rich-patch, Virginia, Iron Region,

The Virginias, vol. i, pp. 185, 188-189, 192-193, map
and sedlions, 1880.
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Rich-patch Iron Region. The Rich-patch Report.

The Virginias, vol. ii, p. 7, 1881.

The Mineral " Dufrenite" in Rockbridge Countj^ Vir-

ginia.

The Virginias, vol. ii, p. 76, 1881.

The Geolog}' and Mineral Resources of James River Val-

ley, Virginia, Illustrated by a Map and Geological Sec-

tions.

The Virginias, vol. iii, pp. 54-55, 1882.

The Granites of the James River \'alle3'. From Forth-

coming Report of Author to the Richmond & Alleghany
Railway- Company.
The Virginias, vol. iii, p. 119, 1882.

The Virginia Gold Belt near the Richmond & Alleghany
Railway.

The Virginias, vol. iii, pp. 120-12 1, 1882.

The Clinton and Oriskany Iron Ores near Richmond &
Alleghany Railway.

The Virginias, vol. iii, pp. 126-129, sections, 1882.

The Steatite, Mica, Fire-clays, Barytes, etc., of James
River Valley.

The Virginias, vol. iii, p. 160, 1882.

The Slates near Richmond & Alleghanj' Railroad.

The Virginias, vol. iii, p. 161, 1882.

Report on the Mineral Prospecfls of the St. Mary Iron

P^opert^^

The Virginias, vol. iv, pp. 19-20, map and sections, 1883.

The Virginia Papers of Prof. Wm. B. Rogers.

The Virginias, vol. iv, p. 72, 1883.

The Geological Sedlion of Little Mountain.

The Virginias, vol. v, p. 37, 1884.

Geology of the Blue Ridge in James River Gap, Virginia.

The Virginias, vol. v. p. 145, 1884.

Campbell. J.T,., Sc H. D., The Snowdon Slate Quarries.

The Virginias, vol. v, pp. 162-163, map and sections,

1884..
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Chappell, I/. N., Chloropal (var. ), from Albemarle County,

Virginia.

The Virginias, vol. vi, p. 24, 1885.

Childs, I/. J., (See under Day. D. T.).

Clark, Wm. B., The Eocene of the United States.

J. H. Univ. Cir.. vol. xii, pp. 50-51, 1893.

A review of the correlation papers on the United States Eocene

by the author.

Contribution to the Eocene Fauna of Maryland and Vir-

ginia.

J. H. Univ. Cir., 1895, p. 72.

Title given only.

The Eocene Deposits of the Middle Atlantic Slope in

Delaware, Maryland, and Virginia.

{Abst.) Amer. Geol., vol. xix, p. 64, 1897.

Clemson, T. G., Notice of a Geological Examination of the

Country between Fredericksburg and Winchester, in Vir-

ginia, Including the Gold Region.

Trans. Geol. Soc. Pa., vol. i, pt. i, pp. 298-313, pi. 17,

1835-
Fig. I. Se<5lion from 30 miles west of Baltimore, in Maryland, to

Winchester, in Virginia.

Fig. 2. SeAion from Fredericksburg through the gold region of

Virginia, to Winchester, constructed by R. C. Taylor. From the

observations of R. C. Taylor and T, G. Clemson.

Analj^sis of Some of the Coal from the Richmond Mines.

Trans. Geol. Soc. Pa., vol. i, pt. i, pp. 295-297, 1835.

Committee. Report of the Committee Appointed by the Geo-

logical Society of Pennsylvania to Investigate the Rappa-

hannock Gold Mines in Virginia.

Trans. Geol. Soc. Pa., April, 1834, paper No. 10.

See leaf 4.

Conrad, T. A., Observations on a Portion of the Atlantic

Tertiary Region.
(See p. 16 of this publication).

Trans. Geol. Soc. Pa., vol. i, pp. 335-341, 1835.

Contains descriptions of four new fossils: Panopsea (spelled Pan-

opea) elongata, pi. 13, fig. i, Piscatawa^-, Md.; Modiola cretacea, pi.

13, fig. 2, Clark Co., Ala.; Turritella humerosa, pi. 13, fig. 3, Piscat-

awaj-, Md.; Lithodendron lineatus, pi. 13, fig. 4, Va.

He refers to the Eocene beds on the James river as follows:—
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'

' The only places where I have seen the Eocene and Older
Pliocene in contacft, are in the bank of the James River in Vir-

ginia, about two miles below City Point; and again a few miles
further down the river at Coggin Point, the plantation of my friend,

Edmund Ruffin, Esqr."

Coryell, M., Diatomaceous Sands of Richmond, Virginia.

The Virginias, vol. ii, pp. 6-7, section, 1880.

Cowlan, Geo. B., The Extent and Value of East Tennessee's

Minerals.

Engr. and Min. Jour., vol. xlv, pp. 19-21, 1888.

Virginia referred to.

Credner, H., Zeitschr. fiir die Gesammten Naturwissen-

schaften, vol. xxxiv, p. 24, 1870. (Not seen).

Pyrite in Virginia, Tennessee, and Georgia.

B. & H. Zeitschr., 1871, p. 370. (Not seen).

Currey, R. O., The Copper and Iron Region of the Floyd-
Carroll-Grayson Plateau of the Blue Ridge in Virginia,

etc.

The Virginias, vol. i, pp. 62-64, 69-71, 74-77, 80-81, 95,

1880.

D
Davis, Floyd, The Pocahontas Coal Mines.

The Virginias, vol. vi, pp. 170-171, 1885.

Day, D. T., Mineral Industries.

nth Census U. S., 1890. xvi & 858 pp.

Barytes, by E. W. Parker, pp. 745-747.
Virginia, see pp. 745, 746.

Coal, by J. H. Jones, pp. 345-422.
Virginia referred to throughout.

Gold and Silver, by R. P. Rothwell, pp. 33-151.
Virginia, see pp. 59-64*

Stone, by W. C. Day, pp. 595-666.
Virginia: granite, pp. 603, 608; limestone, pp. 632, 633, 636, 637,

638; sandstone, p. 647; slate, p. 662; marble, p. 619.

Gypsum, by E. W. Parker, pp. 699-704.
Virginia, see pp. 699, 701.

Manganese, by J. D. Weeks, pp. 287-329.
Virginia, see pp. 288, 311, 317.

Mineral Waters, by A. C. Peale, pp. 779-787.
Virginia referred to throughout.
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Ochre and Metallic Paint, by E. W. Parker, pp. 751-754-
Virginia, see pp. 751, 752.

Pyrites, by E. W. Parker, pp. 773-775-
Virginia, see p. 773.

Soapstone, by E. W. Parker, pp. 739-742.
Virginia, see pp. 739, 740.

Tin, pp. 249-265.
Virginia, see pp. 249, 250.

Infusorial Earth, by E. W. Parker, pp. 707-708.
Virginia, see p. 708.

Mica, by L. J. Childs, pp. 723-726.
Virginia, see p. 725.

Precious Stones, by G. F. Kunz, pp. 669-677.
Virginia, see p. 675.

Marl, by J. Middleton, p. 695.
Virginia, see p. 695.

Millstones, by E. W. Parker, pp. 715-716.
Virginia, see p. 715.

Iron Ores, by J. Birkinbine, pp. 3-30.

Virginia referred to throughout.

Donald, W. A., Manganese Ores.

The Virginias, vol. i, p. 106, 1880.

Manganese Trade of 1880-1881.

The Virginias, vol. ii, p. 45, 1881.

Dunnington, F. P., Bertha, Virginia, Zinc Ore and Spelter.

The Virginias, vol. ii, p. 147, 1881.

Hydraulic Limestone of Balcony Falls, Rockbridge Coun-

ty, Virginia.

The Virginias, vol. iii, p. 88, 1882.

An Examination of Blue Quartz from Nelson County,

Virginia.

The Virginias, vol. vi, pp. 2-3, 1885.

Hgleston, Thos., The Iron Ores near the Shenandoah Val-

ley Railroad.

The Virginias, vol. i, p. 50, 1880.

The Iron Ores and Coals on the Line of the Chesapeake

& Ohio Railway, and the Need of an Industrial Survey

of Virginia and West Virginia.

The Virginias, vol. i, pp. 24-25, maps, 1880.
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The Ores aud Lower Coal Measures (No. XII) Coals of

the Virginias.

The Virginias, vol. ii, p. 166, 1881.

Bngelhardt, F. K., (See under Rothwell, R. P.).

F
Fleming, H. S., (See under Rothwell, R. P.).

G
Geologic Atlas of the United States.

U. S. Geol. Surv., 1897.
Folios ready for distribution January i, 1897:

—

No. 10. Harpers Ferry—Virginia, West Virginia, Maryland,
No. 12. Estillville—Virginia, Kentucky, Tennessee.

No. 13. Fredericksburg—^Maryland, Virginia.

No. 14. Staunton—Virginia, West Virginia.

No. 23. Nomini—Maryland, Virginia.

No. 26. Pocahontas—Virginia, West Virginia.

No. 28. Piedmont—Virginia, Maryland, West Virginia.

Folios nearing completion:

—

No. 32. Franklin—Virginia, West Virginia.

No. 36. Tazewell—Virginia, West Virginia.

Washington—Distri<ft of Columbia, Maryland, Virginia.

Groddeck, A. Von, Die Lehre von den Lagerstatten der Erze.
Leipzig, 1879. 351 pp. and illustrations.

P'or Virginia, see p. 103.

H
Heilprin, A., (See under White, Chas. A.).

Hewson, Dr., (See under Williams, Jonathan.).

Heyward, B. H., (See under Students of the University of

Virginia).

Hopkins, T. C, (See under Rothwell, R. P.).

Hotchkiss, Jed., Geography of Virginia.

VanAntwert, Bragg & Co., Cincinnati, O., 1878. 16 pp.
A supplement to the publishers' '
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Introduction.

This brief paper contains descriptions of a number of small

species which the writer has had on hand for many years and

now publishes at the suggestion of G. D. Harris. Notes on allied

forms, and drawings of some species not heretofore adequately

figured, are added. Dr. J. C. McConnell has furnished the il-

lustrations.
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NoTKS AND Remarks on Eocene Species.

Heilprin's Species Published in 1880.

Angelo Heilprin described in the Proceedings of the National

Museum, vol. 3, 1880, a number of new forms, the types of

which are now in the Museum. Through the kindness of W.
H. Dall, I have been able to borrow the originals, and have

had them carefully redrawn. The following notes are added by

Harris and myself.

Crassatella declivis,
*

PI. 3, figs, i, a.

Syn. C. declivis Heilp., /. r., p. 151, pi., fig. 9.

This and C. capri-crayihim Rogers are now considered to be

variations of C. alceformis Con., Jour. Acad. Nat. Sci., vol. vi, p.

228, pi. 10, fig. I, 1830. Length, 1% inches.

The typical locality for C. declivis is Aquia creek, Va.

"Terebra" plicifera, PI. 3, figs. 2, a.

Syn. T. plicifera Heilp., /. r., p, 151, pi., fig. 8.

The drawing herewith given is of one of the type .specimens

in the U. S. National Museum. The locality given for these

specimens is Atascosa county, Texas. They are somewhat fri-

able, and from a blue clay matrix. Casts and imprints of this

species were colledled by members of the Texas Geological Sur-

vey on Peeler's ranch in Atascosa county. Although the aper-

ture cannot now be determined beyond a doubt, it certainly in-

dicates a close relationship with the Cerites. If it proves to be

a Cerithium then the specific name must be changed, for it is

preoccupied.

Levifusus pagoda, PI. 3, fig. 3.

Syn. Pleurotoma pagoda Heilp., /. r., p. 149, pi., fig. i.

Ftisus pagodiformis Heilp., Proc. Acad. Nat. Sci. Phila., 1880, p. 375.

Fusus pagodcrfoi-mis Heilp., Ibid., 1890, p. 395.

Levifusus pagoda var., Har., Bull. Amer. Paleont., vol. i, .p. 207,

pi. 19, fig. 8, 1896.

The reasons given by Harris for placing this species among
the Levifisi may be found on p. 207 as cited above. A more
elaborate discussion of the subjeA will be given in his forth-

coming Bulletin on the L,ignitic Stage.

Heilprin gives simply " Kocene of Alabama" for the horizon
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and locality of the type, the same figured herewith. It doubt-

less came from a Wood's Bluff outcrop. Length, i^^ inches.

"Fusus" marnochi, PI. 3, figs. 4, a.

Syn. F. marnochi Heil., /. c, p. 151, pi., fig. 6.

The type specimen in the National Museum still remains

unique. Its generic position is extremely doubtful. The lines

of growth shown by figure 4a correspond very closely 'to those

of Eidhria. Dall regards it as a Piisionclla. When more and

better specimens are obtained, its generic position can be more

accurately determined. Length, four- fifths inch.

Locality.—Texas: Atascosa county.

Scala unilineata, PI. 3, figs. 5, a.

Syn. Scalaria unilineata Heil., /. c, p. 150, pi., fig. 5.

Described from Jackson, Miss. His specific name is preoccu-

pied. Length, ^ inch.

Eucheilodon creno-carinatus, PI. 4, fig. i.

Syn. E. creno-carinata Heilp., /. c., p. 150, pi., fig. 4.

E. creno-carinata var., Har., Proc. Acad. Nat. Sci. Phila., 1896, p.

471, pi. 18, fig. 9.

This species is certainly quite variable in markings and may
be equal to E. reticulata Gabb. Length of fragment, i inch.

Locality. —Mississippi: Jackson.

Surcula gabbi, (eroded specimen), PI. 4, fig. 2.

Syn. 6". gabbi Con., Amer. Jour. Conch., vol. i, p. 142, pi. 11, fig. 5, 1865.

Pleiirotoma platysonia Heilp., /. r., p. 150, pi., fig. 3.

S. gabbi Har,, Proc. Acad. Nat. Sci. Phila., 1895, p. 56, pi. 4, fig. 5.

The reason for regarding platysoma as ^S". gabbi is that in

working over many specimens of gabbi one finds eroded speci-

mens indistinguishable from the form shown by figure 2. Heil-

prin gives as locality, Atascoca county, Tex., but precisely the

same thing occurs at Smithville. Length, 2 inches?

Pleurotoma venusta, PI. 4, fig. 3.

Syn. P. venusta Heilp., /. <:., p. 150, pl., fig. 2.

Locality, Jackson, Miss. Name is preoccupied, but the form

has probably been described as PI. perexilis Aid. Length, 134^

inches.
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Cornulina armigera, (young var.), PI. 4, fig. 4.

Syn. Heilp., /. c, pi., fig. 7.

Heilprin gives no locality nor name to his figure 7, the same
specimen herewith figured. Specimens in the Texas State Sur-

xe}' collecT;ion from Atascosa county are similarly ornamented.

In Harris' MS. report on the Eocene mollusca of Texas, 1893,

we read, "The facft that these young specimens are without

spines on the body whorl can scarcely be regarded as sufficient

reason for referring them to a distindl species. The same remark
applies to their slenderer form. Specimens have already been

found that are intermediate between the varietal and the typi-

cal form.

'^ Localities.—Peeler's ranch; and S. E. of Campbellton, Atas-

cosa county, Tex."
In Harris' forthcoming Bulletin on the Lignitic Stage many

marked varieties of this species will be given. In the Texan
report above referred to, a varietal name for the smooth form

was proposed, viz., var. heilpriniana.

Notes on Various Forms.

Mathilda regularis Meyer, Pl. i_ figs. la, b, c.

This specimen was obtained on the upper part of the bluff at

Vicksburg, Miss. The type came from Red Bluff, Miss. This
figure is much more accurate and complete than the original.

Solariorbis subangulatus Meyer, var., Pl. 4^ fig. g.

Shell small, depressed, whorls five, rapidly increasing in size;

surface covered with fine revolving lines, umbilicus deep; aper-

ture approaching quadrate, suture distincft.

This agrees with Me^'er's description and figure. If new,

how^ever, it may be called 5". liniferiis. Type was obtained at

Jackson, Miss.

Locality.—Alabama: Chodlaw Corner, Wood's Bluff horizon.

Dosinia mercenaroidea, PI. i, figs. 10, a.

Syn. Dosinia mercenaroidea Aid., Jour. Cinn. Soc. Nat. Hist., 1887, p. 82.

Heretofore unfigured.

Locality.—Alabama: Base of Claiborne Bluff.

Fusus ottonis.

Syn. Fitsns ineyeri Aid., >ion F. tneyeri Dunker.
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Name being preoccupied is herewith changed.

Pleurotoma pulcherritna, PI. 5, fig. 7.

Syn. Co7ius pulchrniiiiHS Heilp., Proc. Acad. Nat. Sci. Phila., 1S79, p. 213,

pi. 13, fig. 8.

A much more perfedl specimen than the type, is here figured.

There is no doubt of its being a Pleurotoma

.

Cylichna aldrichi, PI. 4, fig. 5.

Sj-n. Bulla hitimbilicata Mej-er, nan B. hiumbilicata Desh.

B. {Haiuinea) aldrichi Langdon, Anier. Jour. Sci., vol. xxxi, 1886.

The specimen figured came from Cho(5law Corner, Ala. , where

it is rather common.
M. Cossmann is in error in placing this shell under Atys ovi-

formis Meyer, and evidently had not seen Langdon 's descrip-

tion when he made his observations in "Notes Comple-

mentaires," 1893, p. 50. In his "Revue Bibliographique pour

I'Annee," 1895, he has also united Cylichna meyeri Aid. with

his C. acrotoma. They are not the same. A letter just received

from M. Cossmann places C. meyeri in the subgenus Acrostem-

ma of Roxania, and his species is called Bulliuella acrotoma.

Tuba antiquata Con., PL 4, fig. 7.

Figure of a young shell from Chocftaw Corner, Ala.

Scala octolineata Con., PI. 4, figs. 6, a.

These specimens are from the same vicinity where Conrad is

said to have obtained his .shell. It is believed to be his species.

Locality.—Alabama: "The Rocks," Clark county.

Sportella gregorioi Coss., PI. 5, fig. 4.

This form is figured because ni}' specimen seems to be the

opposite valve from the type figure.

Locality.—Alabama: Claiborne sand bed at W. Pugh's, Clark

county.

The Genus Ringicula in American Kocene Deposits.

Several new species have lately been added to this genus

from the Eocene, and the list now contains the following, a

part of w^hich are described in this paper.
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Ringjcula biplicata, PI. 2, fig. 12.

vSyn. Marginella biplicata Lea, Cont. to GeoL, p. 201, pL 6, fig. 216, 1833.

Ringicula biplicata Con., Check list, 1866, p. 9.

R. biplicata Con., Amer. Jour. Conch., 1865, p. 35.

R. biplicata DeGreg., Annales de GeoL, 8e livr., p. 167, pL 16, figs.

26-33, 1890.

R. biplicata var. vilma DeGreg., Ibid., figs. 26-29.

R. biplicata wax. pita DeGreg., Ibid., figs. 30-31.

R. biplicata var. le^ica DeGreg., Ibid., figs. 32-33.

R. biplicata Coss., Ibid., I2e livr., p. 50, 1893.

M. Cossmann corre(ftly considers the varieties described b}- De
Gregorio as different periods of growth of the same species. The
figure given here is copied after O. Meyer's. The type speci-

men in the Academy of Natural Sciences, Philadelphia, has a

broken spire. Described from the Claiborne sand bed, Clai-

borne, Ala.

Ringicula mississippiensis, PI. 2, fig. 13.

Syn. R. mississippiensis Con., Proc. Acad. Nat. Sci. Phila., 1847, p. 287.

R. mississippiensis Con., Jour. Acad. Nat. Sci. Phila., 1848, p. 117,

pi. II, fig. 36.

R. [Ringinella) mississippiensis Con., Amer. Jour. Conch., 1865,

P- 35-

The figure given here is copied after O. Meyer's and has been

compared with the type. Described from Vicksburg, Miss.

Ringicula trapaquara, PI. 2, fig. 7.

Syn. R. trapaquara Har., Proc. Acad. Nat. Sci. Phila., 1895. p. 53, pi. 3,

fig- 7-

Described from Texas.

Ringicula butleriana, PI. 2, fig. 14.

Syn. R. butleriana Aid., Bull. Amer. Paleont., vol. i, p. 57, pi. 2, fig. 8,

1896.

Described from Butler, Ala. Wood's Bluff horizon.

Ringicula dalli, PI. 2, fig. 6.

Syn. R. dalli Clark, J. H. Univ. Cir., vol. xv, p. 4, 1895.

R. dalli Clark, Bull. U. S. GeoL Surv., No. 141, p. 64, pi. 9, figs.

3a, 3b, 1896.

Described from Woodstock, Va. Type figured here.

Ringicula lisbonensis, n. sp., PI. 2, fig. 11.

This Bulletin.
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Ringicula alabamensis n. sp., PI. 2, figs. 8, a.

This Bulletin.

Ringicula butieriana var. lignitifera n. var., PI. 2, fig. 9.

This Bulletin.

Ringicula claibornensis n. sp., PI. 2, fig. 10.

This Bulletin.

Descriptions of New Species.

Gastropoda.

RINGICULA.

Ringicula lisbonensis n. sp., PI. 2, fig. ir.

Shell small; whorls five; surface marked with close-set spiral

lines; aperture narrow, about half the length of the shell; outer

lip smooth, terminating posteriorly on the body whorl before

reaching the suture; the continuation around the posterior notch

strongly developed till it reaches the centre of the inner lip; two

strong plaits on the inner lip.

This little species is smaller than R. biplicata Lea. It has a

smooth outer lip and the posterior canal to the aperture different

from any other form known.
Locality.—Alabama: Lisbon.

Ringicula claibornensis n. sp., PI. 2, fig. 10.

Shell small; whorls five; the first three nearly smooth, balance

spirally striated; aperture narrow, rather long, but not reaching

the suture; outer lip very strongly reflexed, smooth outside and

and within; inner callus heavy, with a small ere(5l tooth project-

ing from the posterior part; the anterior with two strong plaits

angular to each other; anterior notch strongly developed.

This species is larger than R. biplicata Lea, and has no smooth

band below the suture, the outer lip is smooth within, and much
stouter than in the other form.

Locality.—Alabama: Claiborne sand bed, Claiborne.

Ringicula alabamensis n. sp., PI. 2, figs. 8, a.

Shell small; spire blunt; whorls five, first two smooth, the

others spirally striated; the striae are exceedingly fine and closely



lo Bulletin 8 176

set ; aperture long and narrow, the border of the posterior

notch reaching beyond the suture; outer lip reflexed and flat-

tened, faintly striated anteriorl}^ ; inner callus strong posterior-

ly, with two moderate plaits very angular to each other.

This species is of medium size and is peculiar in having

the longest aperture of any species known in our Eocene. The
surface is much more finely marked than other forms. It ap-

proaches R. trapaqiiara Harris, but differs, as above stated, from
it. It is much closer to R. dalli Clark, and while the plaits on

the inner lip are more angular to each other, and the aperture a

little longer, yet other specimens may be found to unite the two
forms.

Locality.—Alabama: Matthews' Landing.

Ringicula butleriana var. lignitifera n. var., pi. 2, fig. 9.

Shell medium, rather wide; inner lip striated within ; callus

strong, bearing posteriorly a small eredl tooth, anteriorly with

two strong plaits.

This form is placed here provisionally; more examples may
justify its eredlion into a new species. None of many examples

of R. butleriana Aid. show the striated outer lip. A single ex-

ample resembling this variety was obtained at Nanafalia, Ala.

Locality.—Alabama: Bell's Landing (upper) bed.

PHILINE.

Philine alabamensis n. sp., Pl. ^^ fig. 6.

Shell oval; whorls about one and a half, smooth and rudi-

mentary at the apex, elsewhere covered with fine spiral lines

which are finely zig-zag; outer whorl rising above the apex, con-

stri(5led above, expanding rapidly below.

This is an exceedingly thin and delicate shell, the first of the

genus to be found in our Eocene.

Locality.—Alabama: Wood's Bluff horizon at Chocftaw Cor-

ner.

ACT^.ON.

Actseon cossmanni n. sp., Pl. 2, fig. 5.

Shell slender; shining spire bluntly pointed; whorls seven,

body whorl over half the length of the shell; suture impressed;

surface ornamented with fine, close-set, impressed, spiral lines;
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aperture oblong-ovate; outer lip simple; base of shell pointed

and curved upwards; inner lip incurved, refledled in its anterior

half, the spirals become coarser at the base of the shell and at

their jucftion with the inner lip.

This species belongs to the se(ftion Crenilabium of Cossmann,

and is especially distinguished from the other secftions by the

absence of a fold and by its pointed aperture at base.

Locality.—Alabama: Figured .specimen from Gregg's Land-

ing; also found in Wood's Bluff horizon at Choc-

taw Corner.

SCAPHANDER.

Scaphander ligniticus n. sp., PI. 2, fig. 4.

Shell thin, cylindrical, narrowing posteriorly; outer lip rising

above the shell; surface finely striated.

Differs from .S". alabamensis Aid. in its being narrower poste-

riorly and longer, and from ^. primus Aid. by its more regular-

ly cylindrical shape. A specimen is in the National Museum,

Washington.

Locality.—Alabama: Wood's Bluff horizon at Chocftaw Cor-

ner.

CERITHIOPSIS.

This genus is represented in the Eocene by C. nassula Con.

from the Claiborne sand bed; C. langdoni Aid. from Red Bluff,

Miss. , which form has been considered to equal the first named

species. Both are LovenellcB, but Conrad's species has only three

tuberculated revolving lines, while the latter has five. Both

shells are mature. The first named species has also been re-

corded from Newton, Miss. C. aldrichi Mr. belongs in the sec-

tion Metaxia according to Prof. Dall. It is recorded from Red

Bluff and Jackson, Miss., and Claiborne, Ala. C. jacksonensis

Mr. is equal to C. nassida Con. according to Prof. Dall and

seems to connedt C. langdoni Aid. with it. C. bicostellatmn Con.

described as a Ccrithium is a Cerithiopsis. It has not been fig-

ured. The following forms seem to be new.

Cerithiopsis dalli n. sp., PI. i, figs. 5, a.

Shell subcylindrical, ornamented with tw^o rows of tubercles

which are indented with two or three revolving impressed lines,
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and separated bj' two or three spirals, giving the whorls a con-

stridled appearance in the centre; the tubercles are rather large;

suture linear, impressed.

This form is quite distincft, but unfortunately the type and
only specimen on hand has been crushed so that only a frag-

mentary description is possible. The large, coarse tubercles are

quite peculiar and serve to distinguish the species from all others.

That part of fig. 5a which shows the tubercles on a smooth sur-

face has lost its outer layer.

Locality.—Alabama: Matthews' Landing.

Cerithiopsis conica n. sp., Pl. t, fig. 4.

Shell small, slender, with four or five embryonic whorls which
are longitudinally striate, the following ten whorls as in figure;

sculpture consisting of three raised spirals equidistant on each

whorl, crossed by numerous raised ribs which are nodular at the

intersedlions; sutural area rather wide carrying in the bottom
of the trough a smaller spiral which is nodulous; base smooth;

canal short, strongly twisted.

Differs from all other forms by the peculiar corded spiral at

the suture.

Localities.—Alabama: Baker's Bluff on Tombigbee river near

St. Stephens; Claiborne sand horizon and White's

marl bed, Monroe county.

Cerithiopsis fluviatills n. sp., Pl. i^ fig. 3.

Shell small, with four or more embryonic whorls which are

striated axially with fine wavy lines, followed by eight or ten

whorls, these are ornamented with two raised spirals rather

coarse, which are cut into nodules by the two spirals on that

part of each whorl nearest the spire; bordering the base of each

whorl is another spiral sometimes smooth as in figure or smooth

on the body whorl and beaded strongly on the apical one, or

in one example with three beaded spirals ; suture strongly marked

;

base with two raised spirals near peripher}^ otherwise smooth,

except almost microscopic lines of growth; canal strongly twist-

ed.

Several specimens were found, all differing from each other

in degree of ornamentation. The base of C. nassida appears to

be smooth while this is not. The third or lower spiral line is

farther from the middle one than it is from the upper one.
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Looking down from the spire a beaded line appears on the lower

side of the sutural area that does not appear in the side view.

Locality.—Alabama: Chodlaw Corner.

CANCELLARIA.

Cancellaria marieana n, sp., PI. i, hg- 6.

Shell small, rather narrow and elongate; whorls six, rounded,

three nuclear and three adult, adult whorls shouldered, cancel-

lated; aperture ovate below, more pointed above; labrum crenu-

lated' in old specimens; pillar lip with two folds; shell umbili-

cated.

Rather common; differs from all others by its graceful shape

and small size when adult.

Locality.—K\,KS,KW.K\ Wood's Bluff horizon, Choaaw Corner.

ODONTOSTOMIA

.

Odontostomia insignifica n. sp., PI. i, fig- 8.

Shell small, robust; surface smooth; whorls five; outer lip

striate internally; inner lip with a strong plait nearly horizontal

in front and expanded into a callus to base of shell.

Locality.—Ai^kbkmk: Gregg's Landing.

VOLVARIA.

Volvaria (Volvariella) alabamensis n. sp., PI. 2, fig. 3.

Shell small, thin, cylindrical; whorls five, three embryonic and

smooth, the others covered with numerous, close-set, spiral, im-

pressed lines; aperture long and narrow, over two- thirds the

length of shell; outer lip smooth within except at the edge where

the spiral lines show through; inner lip with two oblique basal

folds which are continued to the end by a callus.

Only two specimens obtained.

Locality.—A.-hAJiKMK: Wood's Bluff horizon, Chodlaw Corner.

CERITHIUM.

Cerithium delicatulum n. sp., PI. i, fig- 9-

Shell as in figure, rather slender, elongate; whorls covered

with numerous, coarse, axial ribs crossed by three spiral ones,

nodular at the intersedions; suture deeply impressed, bounded

by a row of close-set, rounded tubercles, above by a compressed,

angular space which is marked by three spiral lines.
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The specimen figured is quite imperfedl but sufficiently char-

a(5teristic to be distinguished.

Locality.—Alaba:ma: Upper bed, Hatchetigbee bluff.

SCALA.

Scala exquisita n. sp., Pl. y, figs. 7, a.

Shell elongate, umbilicite, with about ten whorls, the nuclear

ones smooth, balance with fifteen elevated, recurved varices; body
of whorl covered with fine spiral striae between the varices and
on the outer part of the same; the varices are pointed above,

and join at the umbilicus making a rather sharp ridge, some of

them continuing over into the interior of same; aperture round.

Locality.—Alabama: Gregg's Landing.

TUBA.

Tuba (Mathilda) leana n. sp.,
^ Pl. i^ fig. 2,

Shell small; whorls rounded, four in number, excluding spire;

nucleus twisted, blunt, eredl, rather large and bulbous; surface

cancellated, with five or six spirals crossed with axial lines, the

spirals just below suture smaller than the others; suture strong-

ly marked; aperture rounded, smooth within; pillar lip thick,

spreading slightly at base.

This shell has some resemblance to Eglesia pulchra Mr. from
Claiborne. The drawing shows the aperture of an immature
specimen. The nucleus does not lean to one side as in Mathilda^

Locality.—Alabama: Wood's Bluff horizon, Chodtaw Corner.

FUSUS.

Fusus subfilosus n. sp., Pl. 2, fig. 2.

Shell as in figure; whorls eight or nine, seven adult, strongly

rounded, acute at periphery; surface covered with numerous fine

spirals crossed by lines of growth, some three or four spirals on
base of body whorl stronger than the others; outer lip sharp;

canal long, slightly twisted; inner lip smooth; aperture a little

more rounded above than shown in figure.

Very rare, only one perfedl specimen found.

Locality.—Alabama: Claiborne.

VOL UTILITHES.

Volutilithes lisbonensis n. sp., Pl. 2, figs, i, a.
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Shell as in figure; whorls eight, the first three forming the

nucleus which is smooth, the periphery of remaining whorls or-

namented with rather sharp spines, body whorl with eleven ribs,

spaces between shining and smooth, though very fine lines of

growth are present; shell shouldered above the spines and orna-

mented with three spiral lines, also slightly spinous, direcflly

above the others; suture distindl; aperture nearly two-thirds the

length of the shell; columella with two large plaits, with a small

one between; outer lip lirate within; basal part of body whorl

closely covered with fine spirals partly impressed and partly

raised.

This species resembles in general outline f '. percursor Dall,

but that species has no shoulder spines and its ribs are flattened.

This form is related to V. petrosus Con., but is much more slen-

der, smoother, has stronger ribs and m-ore whorls.

Locality.—Alabama: Lisbon bed, Alabama river.

Pelecypoda.

LUCINA.

Lucina astartiformis n. sp., PI. 5, figs. i. a.

Shell small, rather solid; beak pointed and small; surface with

numerous concentric raised laminae which nearly overlap at vent-

ral margin; between the striae are fine radiating lines from beak

to margin; striae terminating at hinge line in raised points; hinge

long and narrow^ anterior of shell concave along the hinge line;

escutcheon smooth; cardinal teeth separated by a deep quadran-

gular fosset; no laterals; muscular impressions distindl; pallial

line simple; posterior part of valves somewhat flattened; margin

smooth.

This species is doubtfully placed in Liichia.

Locality.—Alabama: Cho(5law Corner.

KELLL4.

Kellia prima n. sp., PI. 5, figs. 3, a.

Shell small, oblong-ovate; both posterior and anterior angu-

lated and covered with strong folds radiating from beak to

margin; substance of shell thin; surface with very fine micro-

scopic pundlures; cardinal teeth ere(ft, with deep pit between;

lateral tooth small, short, curved, a triangular fosset between it
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and the cardinal teeth, the end of the lateral projecfling beyond
the hinge plate; muscular scars moderate; pallial line simple;

margin smooth.

Rare. It resembles K. eoccsnica de Rainc from the Paris ba-

sin, but has a different dentition.

Locality.—Alabama: Chodlaw Corner.

FABELLA.
Fabella oblonga n. sp., Pl. 5^ figs. 2, a.

Shell small, oblong; beaks pointed, nearly central; surface

smooth except for a few lines of growth; ventral margin smooth;,

cardinal teeth inclined, a triangular fosset between; pallial line

simple; cicatrices about equal, moderate; hinge plate flattened.

Locality.—Alabama: Cho(5law Corner.

SCINTILLA.

Scintilla clarkeana n. sp., Pl. ^^ fig. g.

Shell as in figure; nearly equilateral; surface smooth and shin-

ing; cardinal tooth erecft; no laterals; pallial line simple; cicatri-

ces slightl)^ impressed; ligament internal.

Locality.—Alabama: Chocftaw Corner.

LEDA,
Leda marieana n. sp., Pl. ^^ fig. 5.

Shell elongate; surface smooth anteriorly, concentrically stri-

ated in middle area of surface of shell, smooth again posteriorly;

umbonal ridge sharply defined.

The specimen figured is a young shell but appears to be quite

distindl.

Locality.—Alabama: Chodlaw Corner.

LEPTON.

Lepton? alabamensis n. sp., Pl. ^^ fig. 9.

Shell small, thin, oval, sides nearly parallel, giving the shell

a quadrangular shape; surface smooth; cicatrices moderate, slight-

ly impressed; pallial line simple; a small cardinal tooth slightly

inclined with fosset on left side of same; no laterals.

This shell resembles in form the genus Leptojt, but having
no laterals its place is only provisional.

Localities.—Alabama: Baker's Bluff; Claiborne sand bed.
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Explanation of Plate i.

(2)
Page.

Fig. la. Mathilda regularis Meyer 6, 172.

b. Showing spire.

c. Enlarged view of sculpture.

2. Tuba {Mathilda) lea7ia n. sp 14, 180.

3. Cerithiopsis JJiiviatilis n. sp 12, 178.

4. Cerithiopsis conica n. .sp
"

5. Cerithiopsis dalli n. sp 11, 177*

a.

6. Ca7icellaria marieana n. sp 13, 179'

7. Scala exquisita n. sp 14, 180.

a. Showing base.

8. Odontostomia insignifica n. sp 13, 179*

9. Cerithium delicatuhim n. sp

ID. Dosinia mercenaroides Aid 6, 172.

a. Showing hinge.
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Plate 3.



20 Bulletin 8 i86

Fig.

9-

lO.

1 1,

12.

13-

14.

Explanation of Plate 2.

(3)
Page.

Volutilithes lisbonensis n. sp 14, 180.

a.

Fiisics subfilosus n. sp " "

Volvarin ( Volvariella ) alabamensis n. sp 13, 179*
Scaphander ligniticus n. sp 11,177.
ASlceon cossmanni n. sp 10, 176.

Ringicula dalli Clark 8, 174*
Ringicida trapaquara Harris "

Ringicula alabamensis n. sp— 9, 175'
a.

Ri7igicula butleriana var. lignitifera n. var 10, 176.

Ringicula claibornensis n. sp 9, 175*
Rhigicula lisbonensis n. sp " "

Ringicula biplicata Lea 8, 174-
Ringicula mississippiensis Con "

Ringicula butleriana Aid "



dl. J^mer. ^(alcont.





(Plate 3).

Plate 4.
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Explanation of Plate 3.

(4)
Page.

Fig. I . Crassatella declivis Heilp 4 , 170.
a. "

2.
''

' Terebra' '' plicifera Heilp " "

a. Enlarged view of aperture.

3. Levifusus pagoda Harris " "

4. "Fusus'^ viarnochi Heilp 5, 171.

a. Enlarged to show lines of growth.

5

.

Scala unili7ieata Heilp " "

a. Showing base.
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Plate 5.
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Explanation of Plate 4.

(5)
Page.

Fig. I. Eucheilodon creno-carinatus Heilp 5, 171.

2. Sju'cula gabbi Con. (eroded specimen) " "

3. Ple2irotoina venusta Heilp " "

4. Cormdina armigera Con. var 6, VJT,,

5. Cylichna aldrichi I^angdon 7, 173.
6. Scala oSlolineata Con " "

a. Base of a second specimen.

7. Tuba antiquata Con. (young) " "

8. Solariorbis subangulahis Meyer, var 6, 17^.
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Plate 6.
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Explanation op Plate 5.

(6)
Page.

Fig. I. Lucina astartiforinis n. sp 15, 181.

a. " "

2. Fabella oblonga n. sp 16, 183.

a. " "

3. Kellia prima n . sp 15, 181.

a. "

4. Spoi'tella gregorioi Coss 7, I73«

5. Leda marieana n. sp 16, 183.

6. Philine alabainejisis n. sp 10, 176.

7. Pleuroto?na ptilcherrinta Heilp 7, 173.
8. Scintilla clarkeana n. sp 16, 183.

9. Leptonf alabainensis n. sp " "
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Aim and scope of this work.

Bulletin No. 4 was devoted to the statigraphj^ and paleon-

tology of the lowest or Midway stage of the Eocene as

developed in the Mississippi basin. This bulletin treats of the

Lignitic as developed in the same basin. Time, however, has

prevented a discussion of the univalves in this part of the

work, but they will be taken up at once with the resumption

of laboratory work in the fall.

Little need here be said regarding the general aim and

purpose of this work, for it is a continuation of Bulletin No. 4.

(See Bull. Am. Pal., vol. i, p. 119.)

Collections of fossils, field notes, etc., on which this

work is based.

The Cornell University Expedition of i8<ps.—A brief account

of this expedition was given in Bull. 4, p. 5, and it remains here

only to say that while the Midway stage was the special subject

of study during 1895, frequent detours were made into nearby

Cretaceous as well as Lignitic or even higher beds. The

following fossiliferous Lignitic outcrops were visited : Nanafalia,

Tuscahoma and Woods bluff on the Tombigbee and Ft. Gaines

on the Chattahoochee.

Tlie Cor?iell University Expedition of 1896.—In the spring

of this year the Trustees of Cornell University generously

repeated the appropriation of 1895, thus enabling Mr. W. S.

Hubbard and the writer to again visit the Gulf and Atlantic

States. The Lignitic outcrops of note in Alabama were exam-

ined from the Tombigbee on the west, to near Ft. Gaines on

the east. The Midway beds at Black bluff were examined,

and the line of nonconformability between the Cretaceous and

basal Eocene not far south of Moscow Ferry was thoroughly

explored. The well known Encliniatoceras ulrichi and Ostrea

pulaskensis were found here as elsewhere just above the

nonconformability. Better fossils were moreover obtained from

a bluff opposite to and about yi mile below Matthew's Landing

on the Alabama. More perfect specimens of several species

described from Clayton were also obtained.

Detours were made to the south of the Lignitic belt, including

one as far as Jackson on the Tombigbee and Claiborne on

the Alabama. Midway beds were traced to near Putnam, Ga.,
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and the extensive northern overlapping of the Vicksburg
throughout that State was noted. (See Am. Geol., vol. 18,

p. 236. ) A large collection was made from the classical old

Shell bluff on the Savannah. Later on, in the latter part of

August, collections were made from Eocene and Miocene
exposures along James, Rappahannock and Potomac rivers in

Virginia and Maryland, a region that will be thoroughly inves-

tigated during the present summer.
T. H. Aldridi' s collection of fossils and draivings.— Mr.

Aldrich has very kindly lent the greater part of his type col-

lection of Lignitic mollusca for inspection during the preparation

of this work. These as well as the drawings used in Bulletin 8

have been of great service.

The author's works and field notes on this stage in Ar-
kansas and Alabama. —- Man}^ detailed sections of Lignitic

exposures in Arkansas are given by the author in vol. 2, of the

annual report of the Geological Survey of that State for 1892
;

but no zoogene fossils were found. In 1893-94 he twice visited

some of the famous Alabama exposures, once while in the

employ of the State Survey of Texas and once while in quest

of fossils for his own cabinet. These together with his English

and Paris basin fossils have been very serviceable during the

preparation of this work.

SieCTION I. STRATIGRAPHY.
Texas.

Refere7ices :— First A^in' I. Rept. Geol. Survey Tex., i8Sp, p. 22,

et seq.,—Penrose. Geological Siirvey of Texas,

Report on the Brown Coal and Lignite of Texas,

i8g>2, p. ijo et seq.,—Diimble. 2d Ann' I. Rept.

Geol. Sur. Tex., i8gi
, p. 50 et seq.,—Kennedy.

But little is definitely known regarding the Lignitic beds of

Texas. Penrose was the first to study them with any degree

of care. Owing however to the lack of molluscuous remains

throughout nearly their whole extent, it is impossible to

accurately define them geographically or stratigraphically.

Below is a brief summary of our present knowledge on the

subject.

Rio Grande.—It is possible that beds belonging to the Lignitic

stage will be found along the Rio Grande ; but at present there
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is no proof that such beds exist ; on the contrary, if the expan-

sion of the Lower Claiborne in this part of the State is, as it

would seem to be from the meagre data we have, it is quite

probable that it overlaps the Lignitic and Midway stages and

meets the Cretaceous.

Colorado River. — On this river the Lignitic beds must be

very poorly represented, for Penrose writes that five miles by

river below the outcrops of the Basal clays in the neighborhood

of Webberville, a low fossiliferous bluff is seen. These fossils

identified by the present writer, are of Lower Claiborne horizon.

Hence the Lignitic deposits can have on this river a width of

no more than five miles.

Brazos River. — It is on the Brazos River where the Lignitic

stage is typically exhibited. Penrose thus describes this

sedlion :
*

'

' About a mile and a half below Pond creek is seen an out-

crop of Tertiary sand, containing black specks and rendered

plastic by a white clay. It is capped by serai-indurated

Quaternary gravel and sand, and contains large nodules

which give a strong reaction for carbonate of lime, and which
are simply hardened masses of the enveloping sand. They are

one to eight feet in diameter, hard, kidney-shaped, flat or

nodular, and project out of the compact sand}' bluff in a most
characteristic manner. Loose fragments of silicified wood,

which have also doubtless been derived from the same bed,

lie among the many nodules that have been eroded out. So
many of these rocky masses have been loosened from the sand

and piled up in the bed of the river that they have obstructed

its course, and have formed rapids. Many of these rocks are

round or oval, and are locally known as " kettle bottoms."

Such strata as these are seen down the river for a mile and a

half from this point, where they dip under a series of gray clays

containing beds of lignite, varying from one to five feet thick

and associated with ferruginous sand. The clay contains large

masses of silicified wood, which is sometimes seen in places in the

bed, but more often has been weathered out and lies in the bed
of the stream. .Occasionally nodules of clay ironstone, gen-

erally in a semi-oxidized condition, are found. Such strata are

exposed for about a mile, when the gray sands vinth calcareous

ist Ann'l. Rept. Geol. Sur. Tex., 1890, p. 26.
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East of Bra-zos River.— Lignite deposits are known to increase

rapidly in areal extent eastward from the Brazos, but so far as

we are aware there are no sections better adapted for stud}''

than the one just cited along that river. One thing, however,

seems very remarkable, viz, the occurence of fossils on the

Sabine river so far down as Sabinetown, that have a lignitic

aspe(5l. They were obtained by C. W. Johnson, while coUedl-

ing for the L,ea Memorial Collection. It is certainly strange that

in counties to the north, as Cherokee, Rusk and Nacogdoches, in

Texas and Bossier and Bienville parishes in Louisiana, typi-

cal Lower Claiborne fossils should be found in abundance,

while at Sabinetown, this seemingly Lignitic fauna occurs. This

is the first Lignitic fauna discovered west of Alabama.

That Lower Claiborne deposits also occur near or at this

bluff, is proven by the fossils received by the Geological Sur-

vey of Texas, while the writer was one of its employes. They

were furnished by Mr. John W. Low, who resides in a neigh-

boring town, and consist of Veiiericardia planicosta, Leviftisus

trabeatus, Nassa scalata, and Pseicdoliva vetusta ; Nassa scalata is

so far as known confined to the Lower Claiborne.

There seem to be no grounds whatever for regarding this

bluff as of Jackson or
'

' Mansfield '

' age.

Mr. Johnson has very kindly furnished me with the section

at Sabinetown given below. The bluff he estimated to be about

200 feet in length, and to show a southern dip of about 20

feet. He remarks " I got the fossils from the upper portion,

where the bluff was not over 35 or 40 feet high. A large

spring was pouring over the bank, which probably prevented

the fossiliferous strata from becoming sandstone, as it was on

the dry portion of the bluff. The}^ were not ver}' plentiful,

and it was hard work to find the few I got. I was told that

just above the ferr)^ ( probably a half mile above the bluff )

was a bed of lignite etc."

Se^ioii at Sabinetozvn, Texas.

Soil 5 feet

Sand, stratified and more or less indurate 25 feet

Laminated sandy clay 12 feet

Yellowish sand with thin layers of iron-stone 3 feet

Grayish sand 7 feet
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6. Hard, fossiliferous sand-stone 3 feet

7. Indurate sandy clay, fossiliferous 5 feet

8. Indurate greenish sand, containing one or two stra-

ta of sandstone 20 feet

Total 80 feet

The most characteristic species are : Calyptraphorus trino-

diferus, Cornulina armigera, Volutilithes petrostis var. tuomeyi,

Corbula, probably a var. of alabamiensis , Leda alirichiana,

Madra var. bistriata, Sigaretus bilix, ''KelHa'' prima, Natica^Tel-

lina, and a large Cardiuin not yet described.

I/Ouisiana.

References :
— Report on the Iron Ore Region of La., and Eastern

Texas, House Doc. No. 195, 50th Congress, ist Ses.

1888,—'Johnso7i. Ann' I Rept. Ark. Geol. Sur.

i8p2, vol. ii, p. 181

,

—Harris. Americafi Geolo-

gist, vol. 15, p. 2og , i8g^,— Vaughan. Bull. 142,

U. S. Geol. Sur. p. i§, 18p6,— Vatighan.

The northwestern corner of this State may be occupied by
lyignitic deposits as indicated on the map accompanying my
report on the Tertiary Geology of Southern Arkansas ; vol. ii

as given in the references. All molluscan remains of the Lower
Claiborne stage seem to die out a few miles north of Plaindeal-

ing. These unfossiliferous beds were supposed by me to be the

continuation of similar deposits in Arkansas, which I referred

to the Lignitic.

Arkansas.

References : — Trans. Avier. Philos. Soc, vol. i, New Ser. 1817,—Machire. Jour. Acad. Nat. Sci., vol. ii, pp. 45—
46,—Nuttall. Carte Geologique des Etats-unis et

des Provinces Anglaises de /' Amerique du nord,

i8j8,—Marcou. Second Rept. Geol. Reconn. Ark.,

i860,—Ozven. Jour, Acad. Nat. Sci. 2nd Ser.,

vol. 9, pi 4,
—Heilprin. Ann'' I Rept. Geol. Sur.

Ark., 1888, vol. ii,—Hill. An7iH Rept. Geol. Snr.

Ark., 1892, vol. i, pp. io^-ij8,—Penrose. Ann''

I

Rept. Geol. Sur. Ark., 1892, vol. ii,—Harris.
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In m)^ report on the Tertiary of Arkansas, I have referred

the greater portion of Grant, Dallas, Ouachita, Nevada, Col-

umbia and Miller counties to the l^ignitic stage. This I was

induced to do by the presence in many places along the Cre-

taceous border of thin Midway deposits, and the presence of

Lower Claiborne fossils in the northern Bossier, Webster, and

Claiborne parishes in Louisana, and at Walnut bluff, Oua-

chita county, Arkansas. Farther east, in Cleveland and Jef-

ferson counties, the Jackson with possibly some Claiborne beds

approaches rapidly the Cretaceous border. It was pointed out

that although beds of Lignitic age do exist in Arkansas, between

these Midway and Claibornian deposits, exact lines of demarc-

ation cannot be drawn. A general idea of their distribution is

indicated by the map accompanying that report. Some of

the typical localities on or near the Ouachita were described

in Ann'l. Rep't. Geol. Sur. Ark., 1892, vol. ii. The old coal

mine spoken of by Owen, on section 12, 12E, 18W, was visited

and the following fadls noted :

Mr. Richmond Hibbard who resides at that place says it is

in the northeast quarter of the above sedlion. The following

outcrop is at present visible :

SeBion at the old mine of the Camden coal compa7iy, Oua-

chita county, Arkansas.

Arenaceous material, not well exposed

Light pinkish clay 6 feet

White sand 6 feet

Bluish clay ••••• 8 feet

Lignite 6 feet

The bed of lignite here represented is unbroken by sand or

clay partings, but vertical joints passing in a north-northwest,

and south-southeast direcflion, stained with iron oxide are num-

erous. Its color is more nearly that of true coal than that of

any other lignitic deposit seen by the writer in the State. It

is generally dull black, though streaks from one quarter to

three quarters of an inch thick, of hard shiny matter are not

uncommon.

There is a new opening into this bed, in 12S., 18W., sec-

tion 14, the northwest quarter of the southeast quarter, which

is, according to Mr. Hibbard, very nearly or quite on a level
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with the old opening. Other outcrops of this bed are said to

occur in secflions 2, 11 and 13.

The only fossils found in this vicinity by the writer were

leaves, or their impressions, in a sandy, indurated, and highly

ferruginated matrix. Numerous chunks taken from the new
opening were literally packed with scaly, leaf-bearing layers.

The surface of this district is rendered exceedingly rough by
the obdurate characfter of numerous sandstone beds which are

underlaid by more yielding cla5^s and sands. The absence of

Orange sand is noteworthy.

The same general group of deposits doubtless obtains in

12S., 18 W., se<flion 30, where as stated above, Owen found
'

' Tertiary
'

' sandstone and shales, associated with the lignitic

bed.*

Geology about Camden.— Th.e: vicinity of Camden is ex-

tremely interesting from a geological point of view, in that it

furnishes the most extensive outcroppings of the Lignitic stage

known in Arkansas. On account of these extensive and typi-

cal exposures, Hill has given the name "Camden series" to

all the deposits recognized by him in southwestern Arkansas,

as belonging to the Tertiary system, f

The most striking feature regarding these outcrops is the

preponderance of arenaceous material. To be sure there is

more or less agillaceous matter scattered through nearly all the

beds, and to this constituent doubtless the permanence and
perpendicularity of many of the bluffs are due ; but the few
purely clay beds are compartively insignificant and grade out

laterally into almost pure sand. Lignitic matter is often present

to such an extent as to give the surface of an outcrop a dark gray

color, but this material will generally be found upon close

examination to be finely comminuted and mixed with a much
greater amount of white fine qurtz sand. This peculiar feature

is remarkably pronounced all along the ravine in the south cen-

tral part of the town, crossed by both the St. Louis Southwest-

ern and the Camden Division of the St. Louis, Iron Mountain
and Southern Railways. Both above and below the lower ter-

*See Rep. of Geological Reconnoissance of Arkansas, i860, p. 230.

t Annual Report of the Geological Survey of Arkansas for 1888, vol.

II, pp. 50-188.
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minus of this ravine there are high bluffs along the right bank

of the Ouachita which are difficult of ascent, and often perpen-

dicular. This is especially true of those just below where they

rise about 70 feet above the river at a mean stage.

These will suffice to show the general nature and character-

istics of the Lrignitic beds of Arkansas.

Missouri.

We have little or no definite knowledge regarding the Tertiary

of Missouri, though the lowlands of the southeastern portion

are supposed to be underlaid by beds of this and perhaps the

Cretaceous age. We are gratified to know that the present

State Geologist is about to take this matter in hand, and it is

to be hoped that this portion of the State will soon be mapped

and its fossil faunas made known.

Illinois.

Referetices :— Geological Survey of Illinois, vol. i, p. 44 et al.,

1866, — Worthen. Geological Survey of Ken-

tucky, Report on fackson's Purchase Region, 1888,

pp. 4^-46, — Loughridge.

We have not personally visited the Tertiary deposits of this

State and cannot say to what stage they belong, but it is reason-

able to suppose that they should be classed as Midway or Lig-

nitic or probably as both. The siliceous gravels and conglom-

erates remind one strikingly of those found in southwestern

Arkansas. Worthen says :

'

' This system [ Tertiary] has only

been identified in the southern portion of the State, and ap-

pears to attain its greatest development in Pulaski county,

where it is represented by a series of stratified sands and clays

of various colors, with beds of siliceous gravel, often cemented

into a ferruginous conglomerate by the infiltration of a hydroxyd

of iron. A marked feature of this system, in Pulaski county,

is the presence of a bed of green marly sand, which from its litho-

logical characters was at first supposed to be the equivalent of

the Cretaceous green sand of New Jersey. An examination of

the fossils which it affords, however, seems to leave no doubt of

its Tertiary age. They consist of marine shells, belonging to

the genus Cucullcsa and Turritella, in the form of casts, the
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shell itself having bsen dissolved and entirel}^ removed, so as

to perclude the possibility of specific identification. A single

shark's tooth was obtained from this bed near Caledonia. Along
the edge of the Ohio, at Caledonia, there is a thin bed of lignite

to be seen, at extreme low water. It is onl}^ a few inches thick,

and forms the lowest stratum of Tertiary exposed in the vicinity.

"At Ft: Massac, on the Ohio, just above Metropolis, the ferru-

ginous conglomerate already mentioned is from forty to fifty

feet in thickness. * * >!< Siliceous wood, in a fine state of

preservation has been found quite abundant in the Tertiary

beds in Pulaski and Alexander counties .

"

lyOUghridge gives the Caledonia secftion as follows :

1. Brown loam 10 feet

2. Silt or loam 10 feet

3. Gravel 5 feet

Dark sandy clay, indurated 20 feet

Dark joint clay, weathering into a gra}^ shale

and with cracks running S. 20° W 25 feet

6. Greensand (glauconite) with hyaline sand ; also

some black sand and clay 2 to 4 feet

The lower moiety of this bluff is undoubtedly^ Eocene Tertiary,

but as remarked before its exact horizon is unknown.

Kentucky.

References:— Geol. Surv. Ky., vol. i, pp. 21-24, 18^6, — Owen.

Am. Jr. Sci., 2nd ser., vol. 27, jd^, i8^g, — Les-

guereux. Proc. Ac. Nat. Sci. Phila., 1886, p.

57,

—

Heilprin. Geol. Surv. Ky., Jackson' s Pur-

chase Region, pp. 41-^2, 1888, — Loughridge.

Some of the bluffs along the Mississippi river, presumably

referable to the Lignitic stage of the Eocene were visited by
D. D. Owen as early as 1854, and described by him in 1856 as

"Quaternary beds" "quaternary lignite" etc. In 1859 Eesque-

reux identified the following species from the
'

' chalky banks

of the Mississippi River near Columbus, Ky :
'

'

Quercus vire?is Michx., Castatiea nanaf Muhl., Ubnus alataf

Michx., Planera guielini Michx., P^'ijios integrijolia Ell.,
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Ccanothiis americanusf Lin., Carya olivceformis Nutt., Gledit-

schia triacanthos ly. , and Aco7'2is calamus.

In 1888 Loughridge describes other fossiliferous outcrops

which ina}^ belong to the Lignitic stage, as follows :

"On the road leading south from Paducah, and at points

there and four miles distant, fine exposures are traced in

the deep washes by the side of the road.

'"There is a broad valley on the south of Eden's hill and

on rising from this valle5^ going southward, the most northern

of these outcrops is seen. The next exposure is about one mile

farther south, or on the vsouth side of this hill, consisting of

twelve feet ( exposed ) of lignitic joint, clay, below four feet of

micaceous sand-rock, in which are large numbers of casts of

Lower Eocene fossils ; about thirtj^ feet of Quaternary gravel

and loam overlie the bed. The strata seem to dip slightly to

the north.

" The laminated sand-rock is again exposed a mile south, on
the eastern edge of the hill of hard Onondaga quartzite at Mr.

Byer's ; its outcrop is about fifty feet thick ; the strata are in an

almost vertical position, and have a north and south strike.

It is in the bed of the creek, and may have fallen in at some
time by the undermining adtion of water, though it is not broken

up and its bedding is very regular. Casts of fossil shells were

also found here. Its surface is about five feet below that of

the outcrops on the north side of the valley, in the sedlion just

described. On the west side of the hill of quartzite, and but

a short distance from this sand-rock, a well, when dug, struck

blackish joint clay at about fifteen feet, and penetrated it for

thirty-five or forty feet without passing through it. " * * *

Fossil casts found here have been determined by Prof. Heil-

prin, of the Philadelphia Academy of Science, to comprise the

following :

' 'Mysia. — species probably M. ungulina.

Leda. — species probably L. protexta.

Leda — species indet.

Nucula. — species probably N. ovula.

Turritella. — species Turritella nioi^'toni.'^

—Heilpin.
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lyoughridge establishes a basal Eocene stage in Kentuckj'

under the name of "Hickman group;" which represents to

some extent the northern extension of the Midway of Mississippi

and Tennessee. The above quotations are taken from what he

terms the " Lignitic group," concerning which he makes the

following general statement :

'

' This, the next lowest division of

the Eocene, embraces the two groups of Safford's Tennessee,

viz : Porter's creek and bluff lignite, which he supposed were
separated by his Eagrange beds, but which are in reality one
and the same bed, as shown in the bluff of the Ohio on the

Illinois shore at Caledonia, as well as by the continuity of the

belt on the east, north and west of the Purchase region."

By consulting Bulletin Amer. Paleont. vol. i, p. 136 it will

be seen that the Porter's creek group is for the most part

Midway.

Tennessee.

References :— Amer. Jr. Sci., 2d ser., vol. 2y, 363-36^, '5p,

—Lesquereux. A7ner. Jr. Sci., 2d ser., vol. j/,

pp. 368-3^0, '64.,—Safford. Geology oj Ten-

nessee, i86p.—Safford. Anu'l Rep' t Geol. Surv.

Arkansas, ^8g, vol. 2, p. 28, 'pi, — Call.

Bull. State Board oJ Health ( Tenn.^ vol. v. No. 7,

pp . p8-io6 , ' po,—Safford.

The first important article on the Neozoic of Tennessee was
by James M. Safford, entitled " On the Cretaceous and superior

formations of West Tennessee. '

' In his generalized sedlion of

these beds the terms he used to designate the different Tertiary

formations are as follows :

" 6. Bluff Lignite, ( provisional). Tertiary?

5. Orange sand or LaGrange Group, Tertiary.

4. Porter's Creek Group, ( provisional). Tertiary ?
"

He then very correcftly correlates this Porter's creek group
with the " Flatwoods " region of northern Mississippi, i.e. the

upper part of the Midway stage as now understood. Of his Ea-
Grange group he says : It occupies a belt about forty miles wide,

which runs in a north north-easterly direction through nearly

the central portion of this division of the State. As seen in bluffs,
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railroad cuts, gullies, and in nearly all exposures, it is gener-

ally a great stratified mass of yellow, orange, red or brown

and white sands, presenting occasionally an inter-stratified bed of

wdiite, gray, or varigated clay. * * * It is difficult to estimate

the thickness of the group. It doubtless dips, though at a slight

angle, to the west. Its thickness may be assumed to be about

600 feet.

Three miles north of Sonierville he collecfled a series of fossil

leaves beautifully preserved in a thin sandstone in place.

These were named or described by Lesquereux in the Ameri-

can Journal of Science 2d ser., vol. 27, p. 363, 1859, as follows :

r. Querais rnvrtif Ha ^iWd. ; 2. Prunus caroliniana Michx.;

3. Laurus caro'linensisf Michx.
;

4. Fagus ferruginea Michx.

(fruit); 5. Querciis crassinervisf Ung. ; 6. Quercus saffordi

Lesqx. '; 7. A7idromeda vaccmifolia affinis ; 8. Andromeda dubia

Lesqx. ;
9. Elceagnus iiiisqualis Lesqx. ; 10. Sapotadtes amer-

icanus Lesqx.*; 11. Salix densinervis Lesqx. Though Les-

quereux supposes these beds to be of Upper Miocene age, Saf-

ford very properly classes them as Eocene.

Of the " Bluff lignite" Safford remarks that it is but a "provis-

ional group' ' generally well exposed below the gravel of the Missis-

sippi bluffs, but may thin out in an easterly diredtion. He gives a

seaion of those beds at Randolph, Tipton county, in which

lignitic sandy beds are 190 feet in thickness.

Lesquereux's new species and a few others are figured in

Safford' s Geology of Tennessee, 7 ; and the general statements

regarding the Neozoic of western Tennessee as referred to

are reiterated in this State report.

So far as we are aware no molluscan fossils have been found

in this State from the La Grange or Bluff sands—deposits that

presumably belong to the Lignitic stage.

Mississippi.

References .-—Anier. Jour. Set., vol. i, p. 324, 1819, —Cornelius.

Prelim. Kept. Geol. Agr. Miss., 1837,—Harper.

Kept, on Geol. and Agr. Miss., 1810,—Hilgai'd.

Proc. Amer. Asso. Adv. Sci., vol. xx, i87i,p. 222,

-maps,—Hilgard. Amer. Jour. Sci.. vol. Hip. 271,

187,1—Hilgard. Amer. Jour. Sci., vol. 22, pp.

* This species is added to Lesquereux's list as published by Safford, 1864.
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^8-6^, '88,—Hilgard. Conh'ib. Gcol. and Paleont.

U. S.,p.j2, '^/,

—

Heilprin.

Contrary to the prevailing ideas heretofore expressed, we
believe the trul}' Lignitic deposits, i. e. those representing the

Tyignitic as we define them in Alabama, are not extensively

developed in Mississippi save perhaps in the northern counties

where the}- presumably represent the southern extension of

Safford's La Grange group, and perhaps Bluff sand. Bordering

the Cretaceous on the east are the Flatwoods clays represent-

ing doutless the Midway. On the west or southwest there is a

fossiliferous Lower Claiborne horizon as indicated to some ex-

tent on Hilgard's map accompanying his report on the Agricul-

ture and Geology of Mississippi. The '

' outlier
'

' of this

latter horizon about Vaiden is doubtless simply a fossiliferous

phase of the same and should be connecfted with the Lower
Claiborne to the southeast, thus embracing a considerable of

the so-called
'

' Northern Lignitic
'

' area in the Lower Claiborne.

So far as we are aware no molluscan fossils have been found
in the Lignitic of this State ; that the fossils at Vaiden are of

Lower Claiborne age there can be no doubt for we have made
satisfadlory colle<ftions from that locality.

Hilgard in 1871 subdivided his Lignitic into Flatwoods and
La Grange beds, and gave them the total thickness of 450 feet.

From our observations in Tennessee, Mississippi and Alabama
it would seem that 200 feet would not be an unreasonable
estimate for the Midway ( Flatwoods ) beds of this State,

leaving therefore 290 of La Grange deposits.

Heilprin has suggested an extension overlapping in this ' 'North-

ern Lignitic" of Jackson beds, including the Vaiden fossilif-

erous deposits. In this he is wrong, for the Jackson beds as

they passed northward would pass west of Vaiden, through
the Yazoo- Mississippi flats where they have long since been
carried away. The Arkansas limb of the northern extension

of the Jackson is in a better state of preservation.

Alabama.

References :
— Trans. Amer. Philos. Soc., vol. 6, ist ser. p. ^11,

180p,—Maclure. Trans. Amer. Philos. Soc, vol.

i, 2d ser., i8iy, — Maclure. Jour. Acad. Nat.
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Sd., Phila. vol. «5, '28, — l^anuxem. Amcr.

Jour. Sd. 2d ser., vol. 6, p. 334, '48,—Hale.

First Biennial Report on the Geology of Alabama,

'so,— Tuomey. Proe. Ac. Nat. Sd. Phila., p.

449^ '53^—Conrad ; p. 166, '57,—Conrad ; '64.,

p. 212,— Conrad. Proe. Amer. Ass. Adv. Sd.,

vol. X, p. 82, 'S7,
— Winchell. Second Biennial

Report on the Geology of Alabama, '58

,

— Tuomey.

Jour. Acad. Nat. Sd. Phila., vol. 4, p. 2gi, i860,

— Conrad. Amer. Jour. Conch, vol. i, p. 23g, "6^,

— Whitfield. Contr. Geol. and Pal. U. S.,

'84,—Heilprin. Proe. Acad. Nat. Sci. Phila.,

'80, pp. :s^4-375,
—Heilprin ; '81, p. 151,—

Heilprin. Bull. 43 U. S. Geol. Siirv., '87,—

Smith & Johnson. Bull, i, Geol. Surv. Ala., '86,

— Adrich. Bull. Geol. Soc. Amer., vol. ii,p.s87,

'pz,

—

Langdon. Geol. Surv. Ala., 'p5, — Smith,

Aldrich, Langdon. Amer. Jour. Sci., vol. 47, p.

301, ' p4,—Ha rris . Da na' s Manual Geol.
, p . 888

,

'pS,
—Harris. Bull. Amer. Pal. No. 2, 'p5,

—

Aldrich. Bull. Amer. Pal, No. 8, ' 97,—Aldrich.

Bull. Amer. Pal., No. 4, '97,— Harris. Proe.

Acad. Nat. Sd. Phila., '96, p. 470,—Harris.

Historical 7iotes. — This is, and ever will be, the classic or

type State for the marine Eocene series in America, and it is

especiall}^ true of the stage now under consideration, for while

beds presumably representing this stage in Texas, Arkansas,

Mississippi and other States are well developed and present some

interesting features, they are nearly or wholly destitute of

molluscan fossils, a want that renders their age and boundaries

vague or ill defined. It seems then worth while to pause and

study the development of Lignitic stratigraphy and paleontol-

ogy under this heading.

Passing at once over the vague generalities of Maclure and

the somwhat reformed classification of Neozoic terranes by

Vanuxem, the first account of a personal observer in the Lig-

nitic deposits of this State is that of C. S. Hale, 1848. He
attempted the establishment of a generalized sedtion of the

Eocene of this State as follows :
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& 9. White limestone. "|

Sand and shells.
|

Clay bed with oysters. ! Secftion of the

Marly arenaceous limestone.
f

Claiborne bluff.

Clay bed with oysters.
|

Sand and shells. J

Lignite

( or lowest ) Clay bed.

It is bed No. 3 of this sedtion, viz., the basal bed of the

Claiborne escarpment that he supposed expanded to the north

and included all fossil bearing" rocks as far north as Black's

bluff on the Alabama and Woods bluff on the Tombigbee.

Between Tate's ferry and Upper Peach Tree on the Alabama,

and between Woods bluff and Black bluff on the Tombigbee,

beds I and 2 are found.

We recognize at once in this classification our upper Mid-

way beds in No. i, lower Lignitic beds in No. 2 and upper

lyignitic and Lower Claiborne in No. 3.

Hale was evidently a close observer, for in speaking of the

fossiliferous deposits of Clark county on " Bashui creek" he

says that they: include nearly all the different species of

testacea common in other parts of the series, together with

many new ones, some of which are unique. Of the latter

may be noticed a Rostellaria, differing from Lea's R. lamarckii

in having a more attenuated rostrum, and a very promi-

nent tubercle on the back of the body whorl [ Calypt. trino-

diferiis Con.^. Also a species of Valuta, having a general

resemblance to V. ludator ol the London clay, but differing in a

remarkable deposit of enamel behind the aperture, forming a

large bourelet covering half the spire to the summit, envelop-

ing also the folds of the columella, and otherwise flattening

and deforming the symmetry of the aperture [ F. tuomeyi Cofi] .

Also a new species of Tornatella, shell robust, spirally fluted

with flattened ribs, spire attenuated, two stout folds on the

columella, outer lip denticulate \TornatellcBa bella Con.'], etc.,

etc.

About simultaneously with Hale's explorations were the first

beginnings of Michael Tuomey's studies of beds now classed

in the Lignite stage of the Gulf slope. Upon being appointed

professor of Geology in the University of Tuscaloosa it was
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one of his duties " to spend such portions of his time,
not exceeding four months of each year, in exploring the
State, in conneAion with his proper department, as the Trus-
tees ma3' consider for the advantage of the State."

These explorations commenced in 1847, ^"^ such extracts
from the reports made to the Trustees, as were thought to be
of general interest appeared in the newspapers of Tuscaloosa.
In 1848 Tuomey was appointed State Geologist and in 1850
his First Biennial Report appeared. Therein his description
of the lyignitic Eocene of Alabama reads as follows :

"A few miles southwest of Prairie Bluff, a very marked
change may be observed in the face of the country. As the
Dumas settlement is approached, the surface becomes broken,
and the long-leaf pine is almost the sole occupant of the high
and sandy ridges.

"Along the State road, the physical features of the country
are such as could not be mistaken by any one who had studied
the Tertiary of North or South CoroHna. The same magnifi-

cent growth of pines, and the same sandy surface, scarcely

concealed by the tufts of harsh wiry grass.

"About two miles .north of Choctaw Corner, the surface beds
are removed by the streams that flow into Horse creek. These
little rivulets are shaded in their course by groves of magnolias
of striking beauty, of which superb genus three or four species

may be seen together : Magnolia grandiflora, two feet in diam-
eter, and emulating in height the tallest trees of the forest

;

M. tripetela, with its long narrow leaves ; M. viacrophylla, and
M. auriculata, all in the same clump.

"Some of the most remarkable beds of lignite in the State,

are found upon each side of the point where the public road
crosses the creek. On the west, the stream has encroached on
the bank, and laid the deposit bare. The lignite has lost all

traces of woody structure, is quite homogeneous and compact,
resembling the black mud of peat-bogs, when partially dried.

It is intersedled by joints that cross it in various directions,

and presents a sufficient disposition to split into laminae, to re-

mind one of cleavage. It is impossible, at this locality, not

to recognize some of the steps in the conversion of vegetable

matter into coal. This bed passes upwards into a black clay

colored by intermixture with lignite, and rests upon a bed of
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blue and fine sand, which is sometimes sufficiently indurated

to form sandstone ; the latter is better seen lower down the

creek.

" SeBion on Horse Creek.

1

.

Surface beds

2. Dark clay 3 feet

3. Lignite 3 feet

4. Blue sand, and sometimes sandstone

" About a mile from Choctaw Corner, a highly interesting

locality was pointed out to me by Mr. Worrel : at this place,

I saw the preceding bed of lignite, with the addition on the

the top of a bed of marl four feet thick, containing a consid-

erable proportion of green sand, having embedded in it Cardita

planicosta, and other easily recognized Eocene fossils ; the whole
resting upon a stratum of blue sand.

"The following diagram exhibits the order of super-position,

and thickness of the beds at this locality :

''Sefiion on Bashi Creek.

1. Hard limestone 4 feet

2. Marl highly fossiliferous 25 feet

Blue sand. Variable

lyignite and clay 6 feet

Laminated cla)^ sand, and mud. Thickness unde-

termined

6. Lignite. Thickness undetermined

"i. This is a bed of hard rock, differing in composition but

little from the marl which underlies it, excepting in its greater

hardness. It appears to overlie the marl pretty generally, for

I found it at localities miles distant. When cut through by
the streams, or fissured (which is often the case ) from any
cause, the marl below is washed out, and caves of small extent

are formed.

"2. The marl of this bed presents all the charatfters of the

substance so called in Virginia, excepting perhaps, that the fos-

sils are in a finer state of preservation, than any found in the

Eocene beds of that State. Green sand is also disseminated

through this ; all the dark colored grains, however, do not be-

long to this mineral. Green sand is readily distinguished bj' the
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green streak left, when a grain is crushed upon a piece of white

paper, with the moistened point of a knife.

"3. This is a bed of bluish sand, the thickness of which was
concealed, as the sedlion is only traced by following the stream

in its downward course along its channel ; the beds being often

in part concealed from the sliding down of the surface beds.

"4. The overlying black, tenaceous clay, and lignite of this

part of the secftion, differ in no respecft from a similar bed already

described. In the laminated cla}', leaves of dicotyledinous

plants are not uncommon.
"5, 6—Represent beds seen on another part of the stream be-

low the preceding.

' 'The following are among the most abundant fossils at this lo-

cality :

Osh^ea compressirostra. Valuta sayanaf

Cytherea. Cardiu7Ji riicolleti.

Cardita planicosta. Infimdibichcm trochiformis

.

Rostellaria velata. Solarium.

AdcEon poniilhis.

"The oyster shells found here are large and and ponderous,

and resemble very closely a variety of O. compressirostra found

on Santee canal, South Carolina.

''Rostellaria velata has a longer and more attenuated canal than

the Claiborne fossil. Cardita planicosta is in finer preservation

than I have seen it elsewhere, The fossil that I have referred

with doubt to V. sayana, at certain stages of growth, has a

thick callus on the columella, which partlj^ conceals the spire.

"Whether this be a prolongation of the Claiborne bed or not, I

am as yet unable to decide. The mineral composition is dif-

ferent ; and although the greater number of fossils are identi-

cal with those of Claiborne, yet as a group they are very distindt,

besides containing forms not found at that locality. But these

differences, considering the wide interval between the two lo-

calities, are quite consistent with their identity.

"Five or six miles south of Choctaw Corner,* and on the east

of the way to Macon, on the road to Tallahatta springs, thick

ledges of rock are seen outcropping toward the top of the

hills, and associated with a stratum of white silicious, and in

* This name is now transferred from the place indicated on the map, to

where the post office is kept.
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some places indurated, clay. The surface of the beds of rock is

often covered with silicified shells, much broken up, but often

capable of being determined. I io\xx).dL\^^x^ Cardita planicosta,

and Petcunculus idoneus. I traced these beds to Tallahatta

springs, where, on the top of a hill, this rock had been quarried

for millstones. The hills capped with this white silicious claj',

conspicuous throughout this region, are known between the

Springs and the Corner, as chalk hills. It was easy to recognize

these beds so characfteristic of the Buhr-stone formation of Geor-

gia and South Carolina. Still. I am in doubt as to the position

of this fossiliferous formation, in relation to the fossiliferous beds

of Choctaw Corner.

"The countr}^ is here really hill}-' and broken, and a ridge ex-

tends across to the west side of the Tombigbee, where, 13 or 14

miles north of Barrytown, it overlooks the valley of the river.

Taken altogether, the Buhr-stone formation gives rise to the most

rugged and hilly region of the lower part of the State^ and it is

equally remarkable for sterility of soil.

"On a stream, called in the neighborhood Etishlakare, about 15

miles north of Barrytown, beds of marl occur similar to those on

Bashi creek, and this is the farthest north that I have been able

to trace them, and at this locality the order of super-position is

equally uncertain."

From this it appears that Tuomey had not yet realized the true

stratigraphic position of the Lignitic beds about Bashi creek.

The '

' VoliLta sayana '

' referred to by Tuomey was afterwards,

1853, described by Conrad as Athleta tiiomeyi. Conrad adds :

Mr. Tuomey says the group of fossils in this locality [ Bashi

creek, Clark county,] are very distindl from those of Claiborne,

and I have no doubt the deposit will prove to be an upper bed of

the Eocene which may, when the fo.ssils are all colle(5led, be

found to contain some of the species of the Older Miocene as it

occurs at Vicksburg, Miss. "The Athleta tuomeyi, though a

very distindt shell, is related to a Miocene fossil of Dax {^A.

rarispina
) , w^hich is an abundant species.

'

'

In 1864 Conrad described Turritella prcBcinda ; in 1857 he

described Calyptraphoriis trinodiferus
'

' from the Eocene of Ala-

bama, Dr. Showalter."

In 1856 Prof. A. Winchell read before the American Associa-

tion for the Advancement of Science some '

' Notes on the Geol-

ogy of Middle and Southern Alabama." He recognized certain
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beds at the base of the Eocene, including the Midway stage of to-

day and perhaps some Lignitic beds, as distin(?tl3^ older than the

Buhr-stone and constituting the base of the Eocene series.

Winchell accordingly classitied the lower Midway beds as

known to-day ,with perhaps some Lignitic beds, as Buff sand, im-

mediately abov^e which came his Buhr-stone. He apparently

overlooked the ia.6t that Hale eight years before had set off the

lignite sands and clays (No's, i & 2 ) as distindllj^ older than the

beds to the south, afterwards referred to the Buhr-stone and now
classed as Lower Claiborne and upper Lignitic.

After Tuomey's death his 2nd Biennial report was edited by

J. W. Mallet, 1858, and lists of fossils are given in the various

appendices of the work from Nanafalia bluff and Bell's land-

ing. It appears that he and his assistants had explored with

some care nearly all the Eocene distridl of the State, but the

report is extremely fragmentary^ and nowhere do we find a defi-

nite statement of the stratigraphic relations of the Lignitic depos-

its to those farther south. The term Buhrstone seems- to have

been used to designate the lower moiety of the Eocene in Ala-

bama.

After Tuomey's death and Winchell's departure from Alabama,

Dr. Showalter of Uniontown, Alabama, sent Conrad of the Phil-

adelphia Academy severnl new molluscan fossils now known to

have come from Lignitic outcrops, though their horizon and

location is vaguely defined by Conrad as ' 'a locality- farther north

in Alabama than any Mr. Tuomey had explored." These in-

clude Exilia pergracilis^Simpiduni showalferi,S. {Epidrovms) exilis

,

Con.,M7irex morulus Con., Pseudoliva tuberculifera Co?i., Acteo7iina

subvaricata Con., Tornatellcea bella Con., T^irbonilla trigemmata

Co7i. Others colle(?ted b)'- T. J. Hale reached the cabinet of James
Hall and were described in 1865 by R. P. Whitfield. They include

Pyrula Juvefiis , Ftilgur triserialis , Pleuroto7na nasicta,P. capax, Vo-

lutanewconibiaiia, Natica ereda, N.perspecta, N. o?iusta, N. ala-

bamiensis, IV. aperta, Veliitina expa7isa, Pota7nides alabai7iie7isis

,

Tnrritella e7i7y7io77ie , T. 77i7dtili7^a, C7icidlcea 77iacrodo7ita , and Cras-

satella tumidula.

Early in the seventies Prof. E. A. Smith began investigating

the coastal plain of Alabama ; and as early as 1880 he sent col-

lecftions from Bashi creek and Woods bluff, to the Philadelphia

Academy for identification. Prof. Heilprin correlated these de-

posits with those of upper Marlborough and Piscataway rivers,
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Maryland, and Pamunkey river, Virginia, listed the species and
described in the Academy's Proceedings as new : Cytherea nuttal-

liopsis, Pseudoliva scalina, LcEvibuccimini lineahcni, Fusus subte?i-

uis, F. interstriatus , F.engonatus, Strepsidura subscalarinus, Pleu-

rotoma inoniliata, Pyrula multarigulata, Solarium cupola, S. del-

phinuloides , Dentaliimi inicro-stria.

The next year Prof. Heilprin furnished the Proceedings with

some '

' Notes on the Tertiary Geology of the Southern United

States." From Smith's notes he gives a secftion at Woods
bluff, near the mouth of Bashi creek, and also a crude dia-

gram representing the Woods bluff beds as passing beneath,

i. e. stratigraphically below the " Buhrstone." He coins the

term Eo-lignitic for these sub-buhrstone deposits and thus sub-

divides the whole Alabama Eocene :

4. " White limestone" ( Jacksonian) 50? feet

3. Claibornian 17 feet

2. "Buhrstone" (Siliceous Claiborne of Hilgard )

about 250? feet

I. Eo-lignitic 50? feet

Pradlically the same conclusions are reiterated in
'

' Contribu-

tions to the Tertiary Geology and Paleontology of the United

States" published in 1884, though attention is called to Johnson's

note in Science, vol. ii, 1883, indicating a considerably greater

extension of the Eocene to the northward than geologists were

generally aware of.

It is, however, to Prof. Smith that our present knowledge
of the lyignitic stratigraphy of the State is mainly due. His

labors in this field he briefly summrizes as follows :

"During the summer of 1883 a trip was made by the authors,

in a small steamer, down the Tuscaloosa (also called Black War-
rior or Warrior) river, from Tuscaloosa to its confluence with the

Tombigbee, down the latter stream to its confluence with the

Alabama, down the Alabama and Mobile r ivers to the head

of Mobile bay, and thence up the last two rivers to Prairie

bluff.

"The trip by steamer was made at the joint expense of the U.S.

Geological Survey and the Geological Survey of Alabama.

"The first draft of this bulletin was prepared with the data col-

ledled during this trip, there being added thereto information
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gathered by myself in 1872, 1880, 1881, 1882, and 1884 for the

Geological Survey of Alabama and for the Tenth Census of the

United States and information obtained by Mr. L. C. Johnson

in 1881, 1882, and 1883. The bulletin was not completed until

I had gone over the whole ground again, in the summer of 1885,

in company with Messrs. T. H. Aldrich and D. W. Langdon, of

the Geological Survey of Alabama. Finally, the results of my

investigations in the same region during the summer of 1886

have been in large part incorporated."

During this field work, extensive colledlions of Eocene fos-

sils were made by members of the State Survey and Mr. T.

H. Aldrich ; and the latter prepared from this material an

illustrated monograph on the Eocene mollusca of the State

(Bull. I, Geol. Surv. Ala., 1886.)

The stratigraphic work was published as Bull. 43 of the U.

S. Geological Survey, and, therein the following subdivisions

and names were included under the Eignitic :

f
Hatchetigbee i75 feet

I

Wood's bluff 80 to 85 feet

I

Bell's landing 140 feet

Eignitic. ^ Nanafalia 200 feet

I

Matthews landing & Naheola 130 to 150 feet

I

Black bluff 100 feet

t Midway 25 feet

These works, it will be observed, bear mainly upon the Eocene

stratigraphy as shown along the Alabama and Tombigbee rivers.

But D. W. Eangdon, an assistant on the State Survey, continued

the work on eastward, and in 1890 read before the American

Geological Society a paper embodying many of his conclusions

on deposits farther east.

In 1894 the State Survey published a report embodying among

other matter all the then known Eignitic stratigraphy. The Ala-

bama type secftion was revised to read :

Eignitic. Feet.

a. Hatchetigbee - ^75

b. Bashi or Wood's bluff Soto 85

c. Tuscahoma or Bell's landing 140

d. Nanafalia 200

e. Naheola or Matthews' landing 130 to 150

f . Sucarnochee or Black bluff 100

Clayton (Midway) •••• 25 to 200
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It will be observed here that the Midwa}^ has been separated

out from the Lignitic, but that the Matthews' landing and Black
bluff beds are still retained in this stage.

The distribution of the different substages of the Lignitic are

shown on a large geological map of the State accompanying this

work.

Since the publication of these stratigraphic works Mr. Aldrich

has written two Bulletins ( Bull. Amer. Paleont. No's 2 & 8 )

describing among other Eocene shells many from the Lignitic

stage. The present writer has also contributed an article to the

Proceedings of the Philadelphia Academy of Natural Sciences

wherein are described and figured several Lignitic species.

Stratigraphy

.

—In passing down the Tombigbee from the last

characteristic Midway exposure, viz, Naheola, various bluffs are

seen on either side of. the river, blackish and clayey at first but

becoming more grayish or yellow and arenaceous downstream,
until the famous Nanafalia exposure is reached. Here fossils

which seem to be exceedingly scarce in the stretch just described,

become very noticeable. Here the river is deflected to the west

principally or primarily by an indurated ledge of marl which
shows a moderate southern dip. Its height above water depends

accordingly upon the exa(5l point examined and the stage of the

water at the time.

The sedlion as given by Smith and Johnson is as follows :

Section of Nanafalia landing, Tombigbee River.

" I. Greensand marl, highly fo.ssiliferous, containing chiefly

Gryphcsa thirsce Gabb, but holding also Turritella morto7ii

Con., Flabellnm, and a few other fossils. This marl

makes a tolerably firm rock, with a line of indurated,

projecting bowlder-like masses 12 to 18 inches thick of

nearly similar material along the whole length of the

bluff and near the middle of the bed about 20 feet.

"2. Dark blue, almost black, laminated clay, devoid of fossils,

but passing below gradually into a bluish marl... 3 to 4 ft.

" 3. Bluish greensand marl, wnth a few shells in the upper 3 or

4 feet, but more highly fossiliferous below. This bed

contains a great variety of beautifully'' preserved and easily

detached fossils. The fossils can be collecfted only during

very low stages of the water 8 to 10 feet.

It is from the under side of the indurate masses that break off
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and are turned on one side or bottom side up along the cliff that

our best fossils were obtained. Numerous cavities are noticeable

all along this ledge where huge Venericardia planicosta and Os-

trea compressirostra have been dissolved out. But by far the

most charadleristic fossil of this horizon is the Gryphcea thirsce of

Gabb. Other fossils are: Venericardia alticostata vzx . .C^assatella hal-

ei, Cardium tuomeyi,Pectunculus, Levifusus pagoda{y&cy large and

spinous), Turriiella humerosa, T. mortoni, Cornulina armigera,

Calyptraphoriis trinodiferus , Volutilithes petrosus, Capuhis C07n-

plectus, Mesalia alabamiensis (2 var.) Pseudoliva scalina, et. al.

In going down the river below Nanafalia a charadlerstic fea-

ture of the outcrops is the number of enormous concretions they

exhibit. These show clearly that the dip of the strata is south-

ward, though reverse dips and local unconformities are noticeable.

Dark lignitic and grayish sands, more or less indurated prevail

for a number of miles. At Tuscahoma landing there are no

such fossiliferous beds as at Nanafalia, yet Aldrich has secured

from them several new species. The species noted by the

writer are : Turritella mortoni, T. prcecincta, Levifusus pagoda

Volutilithes petrosus, Calyptraphorus trinodiferus , Pletirotoma ca-

pax, Venericardia planicosta, Pedunculus sp. These were picked

out from the bank four feet above water level (about July i)

just below the landing.

The next outcrop of any considerable importance is formed

by a low bank on the south ^ide of the river as the latter

swings westward, near the mouth of Bashi creek. The fauna

is decidedly upper lyignitic and hence is closely allied to that of

Woods bluff. Here were obtained: OstreawdX. sylvcsrupis, Meretrix

nuttalliopsis, Corbula aldrichi, C. concha, Cornulina armigera,

Hemifusus engonatus, Volutilithes petrostis, Pseudoliva vetusta,

Tornatellcea bella, Pleurotoma tombigbeensis , Pleurotoma sp.

The next well known fossiliferous outcrop is at Woods

bluff. Here the following beds were observed :

1. Soil, sand, pebbles at base 40 feet

2. Black clay, about 8 feet

3. Line of concretions 4 inches

4. Fossiliferous reddish and variegated clay 3 to 6 feet

5. Black clay • ••• 10 feet

6. Reddish fossiliferous sand 2 feet

7. Fine gray fossiliferous sand 5 feet
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8. Concretions with large O. var. sylvcsrupis 3 feet

Water level

Fossiliferous sands below No. 8 have furnished, during ex-

treme low water, a fine fauna, specimens from which were
figured in the writer's recent article in the Philadelphia Acad-

emy's Proceedings. No. 8 is a concretionary laj'er in part, and
in part simply an indurated band averaging two or three feet in

thickness with very uneven and undulating superior and inferior

surfaces. In these indurated layers are found large and well de-

fined Ostrea var. syhcBi^iipis. No. 7 contains a very rich fauna. No.

6 is but a sandy, grayish fossiliferous phase of No. 5 and contains

Clavilithes. No. 4 is not so fossiliferous as No. 7, but contains

many well preserved specimens of Volutilithes petrosiis, and Levi-

buccinum striatum.

The more common species from this now famous exposure

have already been listed b}^ Heilprin and Aldrich.

At Coffeeville a lower Claiborne deposit occurs, but several miles

below at Hatchetigbee bluff an uppermost Lignitic outcrop is

found. For perhaps 20 feet above water line finely laminated

dark clays predominate. Towards the lower end of the exposure

or cliff there is an upstream dip which brings to day two or three

layers of Venericardia planicosta often wnth valves united, almost

as perfect as the shells strewn along the shores of modern seas.

In with these Venericardia one observes Psetidolivtz and an occas-

ional Cornulina. From 10 to 20 feet above water level one finds

concretions, and, adhering to their lower surface are not a few

well preserved shells. Ledges of light colored material (buhr-

stone ?) occur here and there from 20 feet upwards, but brownish

clays predominate. High up in the latter one finds the most

and best fossils. This bluff has furnished Aldrich and the writer

several new species, some of which have been named after the

bluff

—

hatchetigbeensis

.

About three miles north of Pine Hill there is a railroad cut

which exposes at its northern terminus—about yi mile south of

Turkey creek—about five feet of light clay with a few rather

obscure fossils in its uppermost layers. By passing southward it

will be seen that a ferruginous greensand containg a fauna of

Naheola affinities overlies the clay. Astarte var. mediavia is

quite common here. Other clays appear, some bearing quartz

pebbles and some laid down more or less unconformably upon
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each other ; thickness 20 feet. At the summit of these deposits

there is a fossiliferous streak containing quite a number of small,

imperfect oysters. Perhaps 20 feet higher still, and at the south

end of the cut a bed of O. thirsce comes in. Beds of this species

stretch along the railroad for over a mile towards Pine Hill. A
few Vejiericardia pl-anicosta and Turritella inortoni are sprinkled

in here and there. This secftion is interesting, for it .shows with-

in a few feet the dividing line between the Lignitic and Midway
stages.

Along the Alabama river south from the famous Mat-

thews' landing outcrops of Midway claj^s beds of dark

sandy and lignitic clays give place to the Nanafalia marls

at Gullettes' landing, replete with Ostrea thirscE. The
best colledling ground, however, does not appear until Yellow

bluff is reached. This is practically the same fauna as that at

Gregg's landing. Large specimens of Ostrea compressh'ostra and
Venericardia planicosta are fairly abundant, but the fauna is princi-

pally of gastropods, including Turritella mortoni, T. huinerosa,

T. prrecinda, Mesalia alabaviiensis, Calyptraphorus trinodiferus

,

Valuta newcombiana, Pseudoliva vetusta, Fiisus harj^isi, Cornulina

armigera, Levifusus pagoda, L. trabeatus, Natica Ihnula, N. aper-

ta, N. emimcla, Pleurotoma nasuta, et. al; Peden greggi, and
Crassatella halei are typically developed here.

Gregg's landing some miles below is perhaps the best lower

Lignitic colledling ground in the State. There is no mass of

fossils from which large quantities of any given species can be

obtained, but by diligently picking over the cliff, from one end

to the other a great variety of mollusca as well as corals can be

obtained.

Farther downstream at Peeble's and Lower Peach Tree land-

ing outcrops occur, not important for the number and variet}^ of

their fossil fauna, but containing noticeably large concretions,

•reminding one of the Tombigbee river above Tuscahoma.

Bell's landing, another very important outcrop, can be passed

over with only a passing mention, for its strata and fossils have

been studied with considerable care by Smith, Johnson and Al-

drich. This is the last good exhibition of lower Lignitic beds
on the Alabama.

Four miles above Hamilton bluff, as the river sweeps west-

ward before its final southern defledlion through the " Buhr-
stone' ' at Hamilton bluff, there is a low outcrop of upper Lignitic

or Woods bluff marls on the southern bank of the river.
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Some of the fossils colledled here are : Venericardia planicosta,

Meretrix fiuttalliopsis , Pedunculus idoneus, Corbula aldrichi, Pli-

catulafilamentosa , Leda parva, L. protexta, Solemya alabamieii-

szs, Pseudoliva vetusta, Calyptraphorus irinodiferus , Natica clark-

eana, Fusus subscalarinus, Solariella sylvoerupis, etc.

At Hamilton bluff white Buhrstone is the predominant rock.

It is much to be regretted that time and circumstances did not

permit visiting the Woods bluff exposures described by Langdon,
near Elba on Pea river. Ozark, however, is easily accessible by
railroad and although the fossils near by are not well preserved,

they do indicate very clearly the stages of the Eocene to which

they belong. In the deep cut on the Midland railroad as it pass^

es beneath the Savannah and Western, there is a layer about four

feet thick, filled with fragments of shells, some being apparently

whole but crumbling generally when removed from the matrix.

The base of this stratum is from two to four feet above the rail-

road track, while below and above it are layers of nearly barren

black clay.

It is difficult to see why this outcrop has been referred to the

Claiborne horizon, for it is characfterized by a very typical upper

Lignitic or Woods bluff horizon. Some of the fossils are Veneri-

cardia planicosta, V. alticostata, Leda protexta, Corbula aldrichi,

Leda elongaioidea, Meretrix nuttalliopsis , Astarte smithvillensis,

Turritella clevelandia, Fusus i^iterstriatus , and many others.

On the Savannah and Western road about 200 yards north of

this cut, Buhrstone deposits occur on the east side of the track.

This outcrop may be 38 feet above the cut.

Georgia.

References. — loth Census U. S., vol. vi, Cotton Production, part

ii, p. 280, 1884.,—Lougliridge. Bull. Geol. Soc.

Amer., vol. ii, pp. 600-602, i8pi, — Langdon.

Geol. Surv. Ala., Rep^ton Coastal Plain of Ala.,

pp. 406-41g, i8gs,—Langdo7i. Geol. Surv. Ga.,

1st Rep't, pp. 46-4.'/, andtnapp. 16, i8gi,—Spen-

cer. Amer. Geol., vol. 18, p. 2j6, i8p6,—Harris.

Near Ft. Gaines, Georgia, the following stages and strata have

been observed, commencing about five miles east of the bluff:

I. Vicksburg cherty limestone (5 miles east of Ft.

Gaines) feet
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2. Not well exposed; unfossiliferous where observed.. 40 feet

3. Buhrstone, quarries 2 miles east of Ft. Gaines 10 feet

4. Unfossiliferous Lignitic sands, 2-^ miles east of

Ft. Gaines 70 feet

5. Unexposed to top of bluff 20 feet

6. Red clay, sand, and gravels (Pleistocene) 25 feet

7. lyignitic clay 20 feet

8. Fossiliferous sandstone ledge, O. compressirostra... 3 feet

9. Blue clay 6 feet

10. Alternating hard and soft layers 20 feet

11. Fossiliferous indurated marl ( seen in bed of

branch) 3 feet

12. Bluish sandy clay 30 feet

13. Sandy clay with concretions, Ostrea thirscs 20 feet

14. Midway limestone ( See Bull. Amer. Paleont.

No. 4. )

Water level i

This is certainly an interesting locality, showing as it does

the Vicksburg and Midway beds in such close proximity. The
Nanafalia and Yellow bluff horizon, viz. , the lower Ivignitic, is well

represented and fossiliferous, while so far as observed the beds

probably belonging to or representing an upper lyignitic hori-

zon are barren. The lower Claiborne light colored sandstones

east of the village are not thick, but carry an ample fauna,

with the same species as seen at Hamilton bluff on the Ala-

bama and along the Savannah and Western road perhaps ^
mile north of Ozark.

Vicksburg beds form the surface rock at Cuthbert and three

miles to the north. They occupy high hills as far as five

miles north of this town. Nine miles to the north of Cuth-

bert Midway beds crop out on the northern slope of a hill.

The estimated distance between the top of the Midway and
the base of the Vicksburg is 200 feet. An exposure of no less

than 100 feet of Lignitic and lower Claiborne exposure is seen

in a deep valley 33^ miles north of town. Here and far-

ther east, at least as far as Macon, no fossiliferous beds be-

longing to the Eocene series have been detedled between the

Vicksburg and Midway.
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I/ist of stratigraphic terms that have been applied

to all or part of the I/ignitic stage.

Alluvial focks., partim, Macliire; Trans. Amer. Philos. Soc,
vol. 6, map, i8og; vol. i, New series, map.

Alluvial, partim, Cornelius; Amer. Jour. Sci., vol. i, p. 324,

1819.

Alluvial, partim, Nuttall; Jour. Acad. Nat. Sci. Phila., vol .2, p.

42, 1821.

Bashi, Langdon; Bull. Amer. Geol. Soc, vol. 2 p. 596, 1891.

Bashi ( or Woods bluff, ) Smith and Johnson ; Bull. 43, U. S.

Geol. Surv., pp. 18 and 43, 18S7.

Bell's Landing group, Smith and Aldrich ; Bull, i Geol. Surv.

Ala., p. 54, 1886.

BelV s landing, Smith and Johnson ; Bull. 43, U. S. Geol. Surv.,

pp. 18 and 46, 1887.

Bluff lignite, Saiford ; Geol. Tenn., p. 428, 1869.

Buff sand, partim, Winchell ; Proc. Amer. Assoc. Adv. Sci.,

vol. ID, p. 87, 1857.

Btihrstone, partim, Winchell ; Proc. Amer. Assoc. Adv. Sci.,

vol. 10, p. 87, 1857.

Camden beds. Hill; Ann'l Rep't Geol. Surv. Ark., 1888, vol.

2, p. 188.

Camden series, partim, Hill; Ann'l Rep't Geol. Surv. Ark.,

1888, vol. 2, pp. 49 and 188.

Eo-lig7iitic , Heilprin ; Proc. Acad. Nat. Sci. Phila., 1881, p.

159; and Cont. to Tert. Geol. and Paleont. U. S.,p. 30,

1884.

Fossiliferous clays at Ft. Gaines, Ga., Loughridge ; Cotton Prod.

Rep't loth Census, part. 2, p. 280.

Gregg' s la?iding marl, ^uW.i, vol. vi, Geol. Surv. Ala., p. 12,1886.

GryphcBa thirsce marl {or Nayiafalia,') Smith and Johnson;
Bull. 43 U. S.'Geol. Surv., p. 39, 1887.

Heatchetigbee grotcp. Smith and Aldrich ; Bull, i , Geol. Surv.

Ala., p. 50, 1886.

Hatchetigbee, Smith and Johnson; Bull. 43, U. S. Geol. Surv.,

pp. 18 and 39.

Hatchetigbee, lyangdon ; Bull. Amer. Geol. Soc, vol. 2, p. 596,

1891.

Lagrange group, lyoughridge ; Rep't on Jackson's Purch. Reg.,



227 LiGNiTic Stage 35

Geol. Surv. Ky., p. 52, 1888.

Lignitic, partim, Clark ; Bull. 43, U. S. Geol. Surv., p. 58,

1891.

Lignitic, Vaughan ; Amer. Geol.. vol. 15, p. 209, 1895 ; Bull.

142, U. S. Geol. Surv., 15, 1896.

Lignitic, partim. Smith and Johnson ; Bull. 43, U. S. Geol.

Surv. pp. 18 and 38, 1887.

Lignitic beds, Dumble ; Geol. Surv. Tex., Report on the Brown
Coal of Tex., p. 130, 1892.

Lignitic stage, Harris; Ann'l Rep't Geol. Surv. Ark., 1882,

vol. 2, p. 55.

Lig7iitic, Harris; Amer. Jour. Sci., (3), vol. 47, p. 304, 1894.

Lignitic, Harris ; Dana's Manual of Geology, p. 888, 1895.

Lig7iitic group, lyoughridge ; Rep't Jack's Purch. Reg., Geol.

Surv. Ky., p. 41, 1888.

Little Missouri Lignites, Hill ; Ann'l Rep't Geol. Surv. Ark.,

1888. vol. 2, p. 188.

Lower Eocene or Lignitic series, partim, Spencer ; Geol. Surv.

Ga., ist Rep't, p. 43, 1891.

Lower Tertiary, partim, Conrad; Proc. Nat. Inst., 2d Bull.,

p. 179, 1841.

Manchester shales, Hill ; Ann'l Rep't Geol. Surv. Ark., 1888, vol.

2, p. 188.

Miocene,!^. Harper; Prelim. Rep't Geol. and Agr. Miss., 1857.

Nanafalia gro7ip. Smith and Aldrich ; Bull, i, Geol. Surv.

Ala. p. 58, 1886.

Nanafalia, Smith and Johnson; Bull. 43, U. S. Geol. Surv.,

pp. 18 and 51, 1887.

Nanafali-a, Langdon ; Bull. Amer. Geol. Soc, vol. 2, p. 596,

1891.

Northern Lignitic group, (exclusive of the " Post Oak Flat-

woods"), Hilgard ; Rep't Geol. and Agr. Miss., i860,

vol. I, p. no.

Orange sand or Lagrange group, Safford ; Geol. ofTenn., 1869,

p. 424.

Secondary rocks, partim, Maclure ; Trans. Amer. Philos. Soc.

vol. 6, map, 1809; vol. i. New series, map.

Tifnber belt or Sabine river beds, partim, Penrose; Ann'l Rep't

Geol. Surv. Tex., vol. i, 1889, p. 22.
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Tuscahoma, Langdon ; Bull. Amer. Geol. Soc, vol. 2, p. 596,
1891.

Woods bluff g7vup, Smith and Aldrich ; Bull., Geol. Surv. Ala.,

p. 51, 1886.

Woods bluff, Smith and Johnson; Bull. 43, U. S. Geol. Surv.,

pp. 18 and 43, 1887.

* * *
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SBCTION II. PAI,BONTOI/OGY.

OSTREA.

Ostrea compressirostra, PI, i, 2, 3; and pi. 6, fig. i, (2?)

Syn. O. conipressirostra Say, Jour. Acad. Nat. Sci. Phila., vol. 4, p. 132.

pi. 8 fig. 2.

O. bellovacina Con., Proc. Nat. Inst., 1842, p. 172.

O. conipressirostra (Tuomey) Thornton, 2d Bien'l &c., p. 270, 1858.

O. bellovacina Con., non Lam., Con., Amer. Jour. Conch., vol. i,

p. 15, 1865.

O. compressirostra Heilprin, 3d Ann' Rep't U. S. G. S., p. 309, pi.

65, 1884.

O. compressirostra Aid., Bull, i, Geol. Surv. Ala., p. 57, 1886.

O. compressirosti'a L,angdon, Bull. Geol. Soc. Amer., vol. 2 p. 603,

1890.

O. conipressirostra Har., Amer. Jour. Sci., 3d ser. vol. 47, p. 302,

1894.

O. compressirostra Say, Bull. Amer. Paleont., vol. i, p. 308, pi. 27,

fig. 2, 1846.

Saf s origi7ial description.— (See Bull. Amer. Paleont., vol. i,

p. 308.)

Plate I shows the original figure of the species. It represents

a very common though not a ^Yell developed phase of the species.

Plates 2 and 3 represent different views of an uncommonly well

developed and well preserved specimen.

Say, Conrad, Heilprin and others have noted the strong resem-

blance which this species bears to O. bellovacina of the Old World.

To any American, collecfting at the type locality of the latter spe-

cies, near Beauvais (Butte de la Justice), the resemblance be-

tween the Ostrece, Crassatellcs Slc. , found there and those found in

the lower Lignitic beds of his own country, seems most striking.

But by comparing these representative species side by side certain

differences are sure to be brought out. The plication on the

outer surface of compressirostra is loose, uneven, and sometimes

not well defined, while in bellovacina it is comparatively sharp

and well defined. It is well represented in Deshayes' Description

des Coquilles Fossiles des Environs de Paris, pi. 48, fig's i, 2;

pi. 49, fig's I, 2; pi, 50, fig. 6. The muscular impression is reni-

form and not pyriform as in compressirostra; there is a lack of

anterior alation in the larger valve, and the dehiscence or marginal

flexture is lower down on the posterior margin. Searles V.

Wood, in his monograph of the Eocene mollusca &c. published
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by the Paleontographical Society, 1861, says, p. 18, regarding a

specimen brought from the New World by Charles Lyell :
" I

have seen a specimen, in Sir Charles' cabinet, from Virginia,

(without a name), which, in some characfters resembles O. /z^/-

chra; I can scarcely think it stridlly identical either with it, or

with bellovachiay

Heilprin has already called attention to the facft (3d Ann'l
Rep't U. S. Geol. Surv., p. 310) that the species from "Grove,"
S. C, referred by Lyell to O. bellovacina ( Proc. Geol. Soc.

Ivond., Feb. 1845, P- 567) should probably have been referred to

O. carolinensis Con. We have already shown ( Bull. Amer.
Paleont., vol. i, p. 159, 1896) that certain specimens referred to

this species by lyangdon, are really another species, called first by
Gabb.

, Q. crenulimarginata. Below we will show how others

from the upper Lignitic should be classed as a third species, O.

var. sylvceriipis

.

This species is extremely abundant and often of large dimen-
sions at Bell's Landing and Ft. Gaines.

Localities (exclusive of Md. and Va. ).—Alabama: Nanafalia,

Tuscahoma, Yellow Bluff, Gregg's Landing, Bell's

Landing. Georgia : Ft Gaines,

Ostrea trigonalis var. sylvaerupis, Pi's 4 and 5. PI. 6, figs. 3, a, 4.

Syn. O. compressirostra Tuomey, ist Bien. Rep't, p. 146, 1850.

O. carolinensis Con., Amer. Jour. Sci., vol. 40, p. 266, 1865.

O. probably young of thirsce Gabb, Aid., Bull, i, Geol. Surv.

Ala., 1886.

O. compressirostra Smith and Johnson, Bull. 43, U. S. Geol Surv.

p. 44, 1887.

It is in deference to Ball's opinion that this form is referred

to as a variety of /rz'^^^w^/w Con., Proc. Acad. Nat. Sci. Phila.,

1855, p. 259, and Wailes' Agr. and Geol. Miss., 1854, pi. 14, fig.

10. We have here but a half dozen rather imperfedl specimens

of trigonalis while at the National museum, the material from the

Jackson beds is far more satisfacftory. Our specimens of trigon-

alis are not so quadrangular nor so incrassated as sylvcerupis.

The more important features of the latter are as follows :

Quadrangular or broadly oval in outline; valves very thick and

of a silicious granular texture: left valve very convex and heavy;

exterior sometimes marked by faint and irregular costations; in-

terior showing a moderately deep ligamental pit with small
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lateral areas, an elliptical-circular muscular scar situated very

near the center of the valve, a slight dehiscence anteriorly, and a

stronger one posteriorly, and profound depression central-pos-

teriorly for the soft parts; right valve operculate, somewhat sin-

uate anteriorly and posteriorly to partially or wholly counteracft

the gaping tendency of the left valve; ligamental pit not deep,

but well defined, with moderate lateral areas; muscular impression

elliptical-circular; greatest thickness just within the periphery.

This form has for some time been a source of annoyance to the

writer, for it certainly has characflers in common with O. com-

pressirostra, O. carolinensis , O. trigonalis, and O. sellceformis.

It is from the Lignitic horizon, hence in O. compressirostra one

would expect its closest ally. It differs, however, from O. com-

pressirostra by its circular-quadrate form, incrassated valves, cir-

cular muscular impression, paucity of ribs in adult form, and

entire want of the same during earlier stages of growth.

This species is doubtless the one referred to hy Tuomey in his

ist Biennial Report, p. 146, for he says the shells are large and
ponderous and resemble very closely a variety of O. compress-

irostra found on Santee canal, South Carolina. This statement

evidently led Conrad to supppose, Amer. Jour. Sci., 2d ser. , vol.

40, p. 266, 1865, that this oyster was really O. carolinensis de-

scribed by himself in 1832, Foss. Shells, Tert. Form, p. 27, pi.

14, and he makes this amendment in Tuomey's list. Heilprin,

however, states that in the copy of Tuomey's report in the Phila-

delphia Academy the following is written in pencil a propos of

Tuomey's list :
" All doubtful except Venericardia planicosta. T.

A.Conrad." Heilprin does not specifically identifj^ the oysters

contained in the collections he studied and reported upon from

Knight's and Cave Branches and Woods Bluff for Dr. E. A.

Smith, Proc. Acad. Nat. Sci., 1880 pp. 364-366; nor does Aid-

rich give specific names to these forms in Bulletin No. i of the

Alabama Survey, 1886. The young form here shown pi. 6, figs.

3, 4, he doubtless refers to as "Ostrea (probably O. thirscey

Smith and Johnson, however, in Bull. 43, U. S. Geol.Surv., p.

44, 1887, designate this oyster as "O. compressirostra Say, with

very thick and ponderous shells.
'

'

True it is we may yet doubt whether the numerous thin young
oysters, found for example, in the upper part of the Woods bluff

outcrop, are the representatives of the full grown specimens in

the concretionary layers below. Yet we have seen an approach to
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this young state made by O. compressirostra and O. crenuliniar-

ginata, though in these there is generally at least some trace of

ribbing, and the muscular scar is heart-shaped as in the adults,

PI. 6, fig's 3, 4, represent what we regard as the j^oung of this

species. PI. 6, fig. i, is a young O. compressirostra. That these

are not Gabb's Gryphcza thirsce is evident from the marked differ-

ences shown in thickness, obliquity, form of muscular scars, and
above all by differences in direction of lines of growth.

Localities.—Alabama : Woods Bluff; three miles southwest of

Thomasville; near the mouth of Bashi creek. It

may be expected wherever Woods Bluff beds crop

out.

Ostrea thirsae, Pl. 6, figs. 5, 6.

Syn. O. emai'ginata Tuotney, (name only) 2d Biennial Rep't Geol. of

Ala., 1S58, p. 269.

Gryphcea thirsce Gabb, Proc. Acad. Nat. Sci. Phila., 1861, p. 329.

Ostrea thirsce Heilprin, 3d Ann'l Rep't U. S. Geol. Surv., p. 311,

pl. 63, fig's 4, 5, 6.

Gryplicea thirsce Aldrich, Bull, i, Geol. Surv. Ala., p. 58, 1886.

Gabb's origi7ial description.—"Rounded sub-trinangular. Lower
valve; beak very small, and close to the hinge, nerver exsert Um-
bone rounded, very prominent and somewhat compressed later-

ally, the rounded elevation continuing more or less regularly,

becoming broader, to the middle of the basal margin, at which
point this margin is always somewhat emarginate. Ligament area

broad, triangular, transversely striate, and with a slight irregular

depression in the middle. Interior of valve very deep. Muscu-
lar impression nearly ovoid, narrowest on the inner end. External

surface marked by a few small, irregular squamose ridges, most
numerous and distin(5l diredtly behind the emargination of the

base. Upper valve unknown.
" The species resembles, remotely, some of the narrower forms

of G. vesicutaj'-is Lam.., but after comparing the series before me
with numerous authentic specimens of that species, both Ameri-
can and European, some of the latter labelled by d'Orbigny and
others, b}^ Charlesworth, I am satisfied that they are distin(5l.

The beak is so small as to be almost obsolete, and there is always
a more or less distin(5l, rounded, umbonal ridge. In general form,

it resembles G. {Exogyra) colicmba, but wants the spiral beak,and
is never lobed. The small beak and absence of all traces of lobes



233 LiGNiTic Stage 41

will suflficientl}' separate it from G. pitcherii.

'

' The specimens are in the Museum of the Smithsonian Insti-

tute ( No. 570 ), and are from a light gray sandy marl.

" Locality.— 'Nanafalia,' Alabama.

"Length, 1.7 in. Greatest width, 1.3 in. Width at the hinge,

.6 in. Greatest height of valve, .8 in. Height at the hinge, .7

in. lycngth from the basal margin, over the umbone, to the

beak, 2.3 in."

Localities.—Alabama : R. R. cuts 1-2 mile north of Pine Hill
;

Nanafalia ; Gullette's Landing ; Bell's Landing

( scarce) ; Smith and Johnson report this species

as abundant in Grampian Hills, south of Camden.
Langdon reports it from Conecuh River, Se(5l.2i,T,

8, R. 19, E., and from Chattahoochee, between Ft.

Gaines, Ga. and Wood's shoals,

Ostrea alabamiensis Lea. Pl. 6, fig. 7.

A few fragments were found at Hatchetigbee bluff that seem

to belong to this species. The discussion of the species wnll more
properly come in a future Bulletin on the Lower Claiborne stage.

Ostrea sellaeformis Con. PI. 6, fig. 2.

Aldrich has identified this species from Hatchetigbee bluff,

Bull. Geol. Surv. Ala., p. 50 1886, and we have a few small and

ill preserved specimens perhaps belonging to this species from the

same locality, and 4 miles above Hamilton Bluff, on the Alabama,

yet the identification is doubtful and the species had best be con-

sidered under the Lower Claiborne stage.

Plicatula filamentosa, var. Pl. 6, figs. 8, 9.

Syn. P. filauientosa Con., Foss. Sh. Tert. Form., Aug. 1833, p. 38.

P. mantelli Lea., Cont. to Geol., Dec. 1833, p. 89, pl. 3, fig. 68.

P. filamentosa Aid., Bull, i, Geol. Surv. Ala., p. 50, 1886.

Conrad's original description.—" Shell suborbicular, narrowing

toward the apex, much compressed; with seven costse; and dense-

ly imbricated with small, irregular, concentric wrinkles, and with

minute radiating lines. Breadth and length about ^ of an inch.

"Locality.—Claiborne, Ala. Cab. Acad. N. S."

The variety in question differs from the typical Claiborne speci-
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mens by having 10 or 15 costse and by its much smaller size. Yet

there seem to be intermediate stages, and for the present it will

be assumed that environment has caused the difference in the ap-

pearance of the two forms.

Localities ( of this type ).—Alabama : Hatchetigbee Bluff;

4 miles above Hamilton Bluff, Alabama River;

Ozark, R. R. cut just below the Buhrstone.

ANOMIA.
Anomia, sp. , Pl. 6, fig. 10.

Two very young specimens of this genus, one of which is here-

with figured, were found at Hatchetigbee bluff. It seems inad-

visable to attempt a specific characterization of such immature
forms. However, one feature deserves special attention, viz, the

peculiar grooves converging posterior to the muscular impressions

and terminating in circular shallow depressions or pits. See
figure.

Spondylus, sp. Pl. 6, fig. 11.

Syn. Plagiostoma diimosmn Con., Foss. Sh. Tert. Form, 1835, p. 34.

Spondylus dumosus. Aid., Amer. Jour. Sci., 3rd ser., vol. 30, p. 305,

1885.

Spondylns dumosus var. Aid., Bull, i, Geol. Surv. Ala., p. 50, 1886.

We feel great hesitation in placing this upper lyignitic form in

with Morton's P. dumosum. For his description ( Synop. Org.

Rem. Cret. G'p.,p. 59, 1834) argees exactly with well preserved

specimens from Chickasawhay and other Vicksburgian localities,

but it does not agree so well with the specimens now under con-

sideration. Morton very properly remarks that dumosum has
spines on both valves. Our specimen figured has none. An-
other smaller specimen of a right valve does show spines, but
they are much finer and aciculate, the spine-bearing and inter-

mediate costse are more numerous than in dumosus. Again,

the valves appear more oblique.

This subje6l will be discussed more fully in a future work on
the Vicksburg stage.

Localities.—Alabama : Hatchetigbee Bluff ; Ozark, R. R. cut

just beneath the Buhrstone.

Specimen figured.—From Hatchetigbee Bluff, in Cornell Uni-

versity colledlion.
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Lima ozarkana, n. sp. PI. 6. fig. 12.

Specific charanerization.—General form and size as indicated

by the figure ; ventricose; ligamental pit very broad, occupying a

greater part of the hinge plateau ; surface marked by 25 or 30
sharply defined radiating raised lines, between which are second-

ary and sometimes tertiary systems of lines.

Locality.—Alabama : Ozark, R. R. cut, just beneath the Buhr-

stone.

Typefigured.—From Ozark, Ala.; Collection of Paleont. Mus.

Cornell University.

Pseudamussium claibornense, PI. 7, fig. i.

Syn. P. claiboniensis Con., label, Phila. Acad. Museum.
Camptonectes claibornensis Con., Smithsonian Check Ivist.

Pecten claibornensis Heilprin, Proc. Acad. Nat. Sci. Phila., i8Si,

p. 416.

Pecten claibornensis Har., Geol. Surv. Ark., Rep't 1892, vol. ii, p.

145-

Pecten claibornetisis Har. Proc. Acad. Nat. Sci. Phila., 1896, p. 470,

pi. 18 fig's I and 2.

It is quite possible that the little P. sciyitillatus figured and des-

cribed by Conrad ( Amer. Jour. Conch., 1865, p. 140, pi. 10, fig.

4. ) is but a young or dwarfed specimen of this species. P. clai-

bornensis has never been fully characfterized, but was referred to

by the writer in his Arkansas Report as follows :

'

' This rather

small, thin Pecten appearing smooth to the naked eye, when ex-

amined under a microscope is found to contain minute ex-curving

radiate lines, especially near the anterior and posterior margins.

It is fairl}^ abundant at Moody's branch, near Jackson, Missis-

sippi."

The specimens now under consideration are .somewhat larger

than those from Moody's branch, but there seems to be no valid

reason for regarding the two forms as specifically distindl.

The resemblance of this species to P. calvatus Mort. is of course

noticeable as Heilprin and others have observed, but if we mis-

take not, that species does show freqently well defined costse,

this is always smooth both within and without.

European representative.—P. cornejis Sby.,Min. Conch., pi. 204.

Locality ( Lignitic ) .—Alabama : Hatchetigbee Bluff.

Speciviensfigured.— Hatchetigbee Bluff, Paleont. Museum of

Cornell University.
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AMUSSIUM.
Amussium squamulum, PI. 7^ figs. 2, a. 3.

Syn. P. squa-inula lyam., Ann. du Mus., vol. 8, p., 354, No. 3.

Lam., An. sans Vert., vol. 6, p. 183, 1819.

Desh., Coq. Foss. Env. Par., p. 304, pi. 45, fig's 16,

17, 18.

Dixon, Geol. Sussex, 1850, pp. 94-172, pi. 3, fig. 29.

Desh., Descr. des An. Sans. Vert., 1864, vol. 2, p. 74.

We have not had access to lyaraarck's original description, but

in his An. sans Vert., /. c. he says simply "/". testa mmimi, orbic-

ulari, intus subodo-radiata.''' Deshayes, however, remarks p.

304, op. cit. " Cette coquille est la plus petite du genre; elle est

arrondie, lenticulaire, tres-deprimee, equivalve, equilaterale, a

oreillettes egales, toute lisse en dehors et, comme le Peden pleuro-

nedes, ornee en dedans de cotes saillantes regulieres et rayonnan-

tes du summit a la base. Ces cotes sont etroites, egales,

distantes, et elles varient dans les individus de huit a dix.

La charniere est droite, lineaire, simple ; les oreillettes qui la pro-

longent sont egales un peu obtuses.semblables sur les deux valves,

si ce n'est I'anterieure de la valve droite, qui est echancree

assez profondement a la base. Ces oreillettes sont grandes relat-

ivement a la taille de la coquille. Cette espece, assez rare n'a que

quatre a cinq millimetres de diametre."

Again ( Descr. An. sans Vert., p. 74 ) Deshayes says : "Cette

petite espece est peu commune. Elle apparait dans cette partie des

sables inferieurs qui se superpose aux lignites, et elle vient s'e-

teindre dans le calcaire grossier nioyen. Elle est assez variable
;

les c6tes interieures sont le plus ordinairement au nombre de huit,

mais elles varient de sept a onze. Dans les individus d'Aizy et de

Eaon, qui sont aussi les plus grands, les cotes interieures sont

souvent d'un brun noiratre, ce qui les rend plus apparentes. Dans
les individus les plus frais, la surface exterieure, recouverte

d'une mince couche corticale subcornee, est d'un gris peu fonce.

"Nos plus grands individus ont jusqu'a 9 millimetres de di-

ameter.
'

'

''Localites.—Aizy, Eaon, Chaumont, Brasles, Fontenay—Saint-

Pere, Parnes."

Although Deshayes says the interior ribs extend "du summit a

la base," the figures in Dixon's work show that such is not al-

ways the case, they neither reach the base nor the umbonal reg-

ion. Dixon gives no description but his figures indicate some
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slight external striation and color patches.

In general we feel great hesitation in assigning specimens

from both sides of the Atlantic to the same species. But in this

case Dixon's figures represent the American form so precisely

that it would seem absurd to propose for it a new name. That
Aldrich's Peden alabaniensis is a precursor of this and should

be reckoned as a subspecies only, will probably be shown here-

after. The main points of difference between this and A . ala-

ba77iense are : ist. In sqtiamulum from Woods bluff there are

normally 9 ribs, exceptions are rare ; the exterior of squamulum
is smooth except sometimes the left valve is finely striate ra-

dially ; the right valve of alabamense is finel}^ sharply, stri-

ate concentrically and is superimposed generally by very strong,

sharply defined raised lines or costae which cause nodulations

at their intersedlion with the stronger concentric lines ; the

curvature of the valves of alabamense is uniform ; in squa-

mulum there is a slight flattening anteriorly and posteriorly just

below the umbonal ridge, and there are yellowish color patches

scattered about over the left valve. Cossmann has with pro-

priet}^ referred lyamarck's P. squaimda to Amtcssmm ( Extr.

Ann. Soc. Roy. Mai. de Belg., vol. xxxi, 1896, App. 2, p. 63),

It is slightly gaping fore and aft, has strong interior ribs, is

practically smooth exteriorly, and has internally slight projec-

tions on the lower portions of the ridges formed by the ears.

It may be observed, however, that the ears of this species are

rather large for Amussmm and that there is a decided slit be-

neath the anterior ear of the right valve for the passage of a

byssus. This feature together with the strong markings of A .

alabamense Aid. show that the limits of the genus Amussium
must be somewhat enlarged.

Locality.—Alabama : Woods Bluff.

Specimens Jigured.—Woods Bluff. Paleont. Mus., Cornell

University.

Chlamys greggi, n. sp. PI. 7, figs. 4, 5.

Syn. ? P. deshayeii Aid., Bull. No. i, Geol. Surv. Ala., p. 57, 1886.

Specific charaH:eristics.—General appearance as figured ; ex-

terior with about 25 to 30 strong, smooth, sharply defined ribs

radiating from the beak without bifurcation, ears with 5 or 6

radiating folds or costae ; interspaces about twice the breadth of
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the ribs, anteriorh- and posteriorh- showing the microscopic

ex-curving striae of Camptojicdes

This species is of nearly the form and size of C. chodavensis

,

from which it is distinguished by its small number of ribs, its

lack of costal bifurcation and imbrication, and the presence of

Camptonedes structure in the interspaces.

Right valves of this species are somewhat gibbous.

Localities.—Alabama : Yellow Bluff; Gregg's Landing; Bell's

Landing: Lower Peach Tree Landing. Georgia :

Ft. Gaines.

Type.—Gregg's Landing, Harris' collection.

Chlamys choctavensis, PI. j, fig. 6.

Svn. P. chodavensis Aid., Bull. Amer. Paleont., vol.i,p. 6S, pi. 6, fig. 7,

1895.

Aldf'ich' s original deso'iption.—Loco citato.

Localities.—Alabama : Choctaw Comer and Woods bluff.

Specimeji figured.—Woods Bluff; Paleont. Museum, Cornell

University.

Avicula, sp. PI. 7, fig. 7, a.

Svn. A. liinula Aid., Bull, i, Geol. Sur\-. Ala., p. 54, 1SS6.

It is quite possible that this is A. limula Con., but its

state of preservation is not sufl&cient to warrant specific identi-

fication.

Locality.—Alabama : Woods Bluff.

Spedme?i figured.—Paleont. Museum, Cornell L'niversity.

Pinna, sp. PI. j, fig. 8.

Syn. Pinna sp. Aid., Bull, i, Geol. S^u-^^ Ala., p. 54, 18S6.

It is difficult to give the dimensions of this species though the

general form can be made out from the fragmentary specimen

figured. The markings on the upper moiety of the valve re-

semble those of P. argentea Con., but the lower portion does

not show the rugose lines of that species. This resembles

more closely the Miocene form from Patuxent River, Md.

Locality.—Alabama : Woods Bluff.

Speciifien figiired.—Woods Bluff ; Paleont. Museum, Cornell

Universitv.
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Modiola alabamensis, PI. 7, fig. 9.

Syn. M. alabaineitsis Aid., Bull. Amer. Paleont., vol. i, p. 68, pi. 6,

fig- 13-

Aldrich' s original description.—Op. cit.

The original specimen shows no radiate marking beneath a

line drawn from the umbo to the posterior basal margin, ex-

cept at the extreme anterior. Our specimen, a right valve shows

not onl}^ the markings of the type but also fine radii where

the latter is smooth.

Localities.—Alabama : Woods Bluff ; Choctaw Corner.

Type.—Choctaw Corner ; Aldrich's collection.

Specimen figured.—Woods Bluff ;
Paleont. Museum, Cornell

University.

Area hatchetigbeensis, n. sp. PI. 7, fig. 10, a.

Syn. Area subprotracta Aid.. Bull. i. Geol. Surv. Ala., p. 50, 18S6.

Specific characierization.S\ze and general form as indicated

by the figure ; surface covered by well defined but somewhat ir-

regular imbricate concentric lines, crossed by raised radiating fine

costse ; young shell not extremeh^ elongate, with surface marking

of equal strength everywhere ; in adults the medial sinus be-

comes more pronounced, the radiating ribs before the sinus being

stronger than those behind the same, and the shell is more or less

distorted.

This species differs from protracta Con.

—

subprotractra Heilp.

by its much less elongate form, broader anterior, the presence of

two particularh' strong costae located medialh- on the post-um-

bonal slope. B3- examining the type s^&:ivax&i\ oi A . protractra

in the Academ3''s colledlion at Philadelphia, it will be seen

that it agrees somewhat more nearh' with this species than

would be supposed from Conrad's figure, yet the agreement can

scarcely constitute specific identity.

Locality ( Lignitic ).—x\labama : Hatchetigbee.

Type.—Hatchetigbee ; Paleont. Museum, Cornell University.

Barbatia cuculloides, var. PI. 8, fig. i, a.

Syn. Area cuculloides Con., Foss. Shells, Tert. Form, p. 37, 1SS3.

Area lima var. Aid., Bull, i, Geol. Surv. Ala., p. 57, 18S6.

Area sp. Harris, Bull. Amer. Paleont., vol. i, p. 164, pi. 13, figs.

8, 6, 9, a., 1896.
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Conrad' s original description.—"Shell compressed, thick, ine-

quivalve, reticulated ; with a broad subcentral sinus, passing

from the beak to the basal margin
;
posterior side elongated,

strongly ribbed, and carinated ; anterior side with numerous
striae ; anterior end truncated. Length 2^ inches. Breadth i^
inches.

'

' The hinge of this shell approaches Cucullcea in the interval

between the beaks, having arcuated grooves under the beak
;

line of series of hinge teeth widely interrupted, and transverse

at the extremities." Locality ; Claiborne, Alabama.

The variety has a somewhat more pointed posterior basal

angle and has somewhat more sharply defined sculpturing than

the type specimen, especially on the post-umbonal slope. Yet
they seem scarcely distincft specifically.

Type.—Academy Natural Sciences, Philadelphia.

Localities (Lignitic).—Alabama: Gregg's Landing. Bell's

Landing,—Aldrich. Georgia : Ft. Gaines, ledge

50 feet below top of cliff, i.e. bed 8 ; see. p. 33.

Specimenfigured.—Gregg's Landing. Paleont. Museum, Cor-

nell University.

Trigonarca pulchra, var. pi. g, figs. 2, a.

Syn. Noetia pulctira Gabb. Jr., Acad. Nat. Sci. Phila., vol. 4, p. 388, pi.

67, fig. 55, i860.

Lintopsis pulctira Heilp., Proc. Acad. Nat. Sci., 1890, p. 403.

Gabb' s original description.—"Subquadrangular ; beaks small,

incurved ; umbonal slope nearly straight ; anterior margin
rounded, basal arcuate

;
posterior subangular ; surface marked

by numerous radiating and transverse lines ; edge crenate with-

in
;
posterior muscular scar subtriangular, anterior subrhom-

boidal.

''Dimensions.—Length .27 in., width .35 in."

The variety in hand is much smaller than the typical spec-

imen from Texas and the radiating lines are far less distin(5t
;

yet the general form is the same—quite unlike the Claiborne

and Lower Claiborne species of Alabama.

Lignitic Locality.—Alabama : Woods Bluff, Hatchetigbee.

Specimen figured.—Woods Bluff ; Paleont. Museum, Cornell

University.
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Cucullaea gigantea, var. PI. 8, figs. 3, a. 4.

Syn. C. transversa Aid., Bull, i, Geol. Surv. Ala., p. 40, pi. 4, figs. 11,

iia, and p. 57, 1886.

C. transversa Har., Amer. Jour. Sci., vol. 47, p. 302, 1894.

The original description of C. gigantea Con., in the Jour.

Acad. Nat. Sci. Phila., vol. vi, p. 227, pi. 10 fig. 4, 1830, was

drawn from the very imperfectly preserved large casts in the vi-

cinity of Ft. Washington, Md. and hence gives but little definite

knowledge regarding the specific features of this fossil. For the

sake of completeness however, the description is here repeated.

Conrad's original descriptioyi

.

—"Shell subtriangular, obliquely

cordate ; very ventricose, with numerous longitudinal sulci ; an-

terior side flattened, produced and subcuneiform
;
posterior side

very short ; unibones gibbous ; beaks distant, and much in-

curved.
'

' Three and three-quarters inches in length ;
and five and

a quarter inches in breadth." "Cabinet of the Academy."

Early in 1894 the writer pointed out the probable equiva-

lency of the Alabama forms with the C. gigantea. Sufficient

material however, was not at hand to warrant uniting them

without reserve. During last summer's work along the Rap-

pahannock and Potomac this species was specially sought after;

and by examining the colledlions with some care it is apparent

that there is but one species of Cucullcza in the Virginia Eo-

cene, i.e. that gigantea^ ono?ichela, idonea, and transversa are

in all probability the same.

This southern form which for various reasons Aldrich and

the writer have referred to transversa does vary somewhat from

the Virginia specimens, but scarcely enough to call another

species.

This matter will be more carefully discussed in a future

publication on the Eocene of Maryland and Virginia.

Localities. — Alabama: Gregg's Landing, Bell's Landing.

Georgia : Ft. Gaines, bed 8; see. p. 33.

Type.—Academy Natural Sciences, Philadelphia.

Specimens figured.—Gregg's Landing, Harris' collection.

Pectunculus idoneus, PI. 8, figs. 5, a. 6.

Syn. P. idoneus Con., Foss. Sh., Tert. Form, p. 39, 1833.

Pectunculus (n. sp. ) Tuomey, 2d Biennial Rep't, p. 271, 1858.
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P. sfamijieus Aid., Bull, i, Geol. Surv. Ala., pp. 50, 53, 57, 58,

1886.

PecUmculiis sp., Harris, Bull. Amer. Paleont., vol. i, p. 167.

Conrad's original descriptioji.—"Shell suborbicular, thick,

convex; oblique, with rather obscure radiating striae, and mi-

nute intervening lines ; umbo convex, beaks distant, rather

prominent and pointed ; cardinal teeth large ; truncated in the

center by a rectilinear line ; cavity capacious ; margin crenate.

Length i^ in." Conrad's specimen was from Claiborne, Ala.

Grave doubt is felt as to the exact equivalency of all the

lyignitic specimens with this species. Yet there seem to be

no fixed or constant differences upon which to found a new
species.

Localities. — Alabama : Nanafalia ; Tuscahoma Landing
;

Hatchetigbee ; Gregg's Landing ; Bell's Landing,

four miles above Hamilton Bluff. Georgia : Ft.

Gaines ; bed 8, p. 33.

Type.—Academy Natural Sciences, Philadelphia.

Specimens figured.—Fig. 5, Yellow Bluff; C. U. collection.

Fig. 6, Gregg's Landing ; Harris' collection.

Nucula ovula, PI. 8, fig. 7.

Syn. See vol. i, Bull. Amer. Paleont., p. 168.

Localities.—Alabama : Woods Bluff ; Nanafalia ; Gregg's Land-
ing ; Choctaw Corner ; four miles above Hamil-
ton Bluff, Alabama River.

Specimen figttred.—Woods Bluff ; Paleont. Museum, Cornell

University

Nucula magnifica Con.

Aldrich reports this species from Bell's and Gregg's landings,

Alabama, but our collecftions contain no specimens from these

or other Lignitic localities.

Leda elongatoidea, PI. 8, figs. 8, 9.

Syn. L. elongatoidea Aid., Bull. Amer. Paleont., vol. i, p. 69, pi. 6, fig.

2, 1895.

Nan L. elongatoidea? Har., Bull. Amer. Paleont., vol. i, p. 169, pi.

14, fig. 10.

Aldrich' s original descriptio7i. Op. cit. p. 6p.

Aldrich' s type specimen is slightly broken anteriorly and pos-
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teriorly, but agrees well with the specimens in our colle(5lions.

Among the latter however, several specimens show a few high

concentric lines about the umbo.

Fig 9 is a strangely elongated variety from Gregg's landing, it

presents no essential varietal features however, except its extreme

posterior prolongation.

Localities. — Alabama : Butler ; Woods Bluff ;
Nanafalia

;

Ozark.

Type.—Aldrich's colledlion.

Specimen figured.— Paleontological Museum, Cornell Uni-

versity.

Leda corpulentoides, var's. PI. 8, figs. 10, 11.

Syn. Yoldia corpulentoides Aid., Bull. Amer. Paleont., vol. i, p. 70, figs.

9, 9a., 1895.

Aldrich' s original description.—Op. cit. p. 70.

Mr. Aldrich very kindly sent us several duplicate specimens of

corpzdentoides from Tuscahoma, but they are all in a very imper-

fedl state of preservation. Our own collecftions contain the speci-

mens figured, presumably belonging to this species. Fig. 10 is

from Gregg's landing, is quite tumid centrally and is almost de-

void of surface sculpture except traces of fine concentric lines.

It is, however, accompanied by younger forms showing stronger

concentric lines centrally, which diminish in strength anteriorly

and which when arriving at about the longitude of the posterior

channel in Fig. 1 1 , suddenly terminate in a slightly enlarged

granule ; this feature is clearly noticeable near the beaks only.

The corpulentoides from Tuscahoma are all adults, and are some-

what stouter than the Gregg's landing specimens, but it seems

probable that all will eventually prove to be identical.

Fig. 1 1 is from Nanafalia and agrees fairly well with corpulent-

oides, except the channel just anterior to the umbonal slope is

very deep, the concentric lines are coarser, and the general form

of the shell is somewhat less inflated than elongatoides.

Type.—Aldrich's colledlion.

Specimens figured. — Paleontological Museum, Cornell Uni-

versity.

Leda marieana. PI. 8, fig. 12.

Syn. L. marieana Aid., Bull. Amer. Paleont., vol. ii, p. 182, pi. 6, fig. 5.
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For Aldrich's original description, op. cit.'

Without the type specimen before us we are very much in-

clined to regard this as the young of fig. 13, pi. 8.

Localities.—Alabama : Choctaw Corner.

Type.—Aldrich's colledlion.

Leda protexta. PI. 8, fig. 13.

Syn. Nuculana protexta Con., Amer. Jour. Conch., voL i, 1865, p. 147,

pi. II, fig. 6.

Leda protexta Heilp., Proc. Acad. Nat. Sci. Phila., iSSo, p. 365.

Leda protexta Aid., Bull, i, Geol. Surv. Ala., pp. 50, 53, 57, 1886.

Cojtrad's original description. — "Elongated, slightly ventri-

cose, with closelj' arranged, minute thread-like concentric lines,

distindl and rugose on the anterior submargin, which is flattened,

or broadly and slightl)' furrowed. Upper margin oblique, medi-

ally rectilinear, reflexed at the end
;
posterior extremity above

the middle and on a line with the anterior end
;
posterior ventral

margin obliquely truncated.

'"Locality.—Alabama. Dr. Showalter.

"

This species shows considerable variation in outline and surface

ornamentation. Older Lignitic specimens, from Gregg's landing

show finer striae and less sharply defined post-umbonal slope.

We are well aware that Gnbb gave the name protexta to a

species {L. protexta Gabb, Jour. Acad. Nat. Sci., Phila., vol. iv,

i860, p. 303) five years before Conrad named this form. Since

Mr. Stanton, our best authority on invertebrate Cretaceous pal-

eontology, writes that Gabb's species just referred to is a true

Leda, it follows as a matter of course that the same specific name
cannot be permanently retained for the Lignitic form under dis-

cussion.

The indications are however, that when all the Eocene stages

have been carefully gone over, this L. protexta Con. will prove

but an ancestral form of a species named by Conrad himself sev-

eral years before 1865. Hence, feeling that the name protexta is

doing less harm in Tertiary literature than a new and perhaps

unnecessary name might do, the latter is avoided for the present.

Localities.—Alabama : Woods Bluff ; four miles above Hamil-
ton Bluff, Alabama River ; Ozark ; Gregg's Land-
ing. Georgia : Ft. Gaines.

Type.—Acad. Nat. Sci., Phila.; improperly labelled by Heil-

prin "Claiborne, Ala."
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Ledaparva, Pl. g, fig. 14.

Syn. Nuaila parva Rogers, Trans. Amer. Philos. Soc,, vol. v, p. 340,

1838.

Leda n. sp. Aid., Bull, i, Geol. Surv. Ala., p. 53, 1S86.

Leda robusta Aid., Bull. Amer. Paleont., vol. i, p. 69, pl. 6, figs.

I, la.

Rogers' original description.—"Shell ovate, inflated, rounded
before, not much produced, but rapidly tapering to a truncated

point behind, furnished with about twelve rather coarse concen-

tric folds or ridges, and a longitudinal gently depressed groove or

undulation of surface, running from near th^ beak to near the

posterior basal margin ; beaks nearly central ; anterior series of

teeth slightly arched
;
posterior series nearly straight ; margin

entire ; cavity rather deep. lycngth, three-twentieths ; height,

two-twentieths of an inch." Coggin's Pt., Pr. Geo. Co., Va.

This species shows great variation as regards size and surface

ornamentation. The specimen figured by Aldrich {loc. cit.) rep-

resents a marked variety showing very few concentric plications.

At Gregg's landing a somewhat larger form occurs, showing not

the broad concentric folds of Aldrich's figure, but a great many
rounded, concentric lines. This in turn is preceded by the form

styled b)^ us last yeox, Leda quercollis (Bull. Amer. Paleont., vol.

I, p. 169.)

Specimens from Evergreen, Va., show charac?ters precisely like

the smaller, less robust specimens from Woods bluff.

Localities ( Gulf States).—Alabama : Woods Bluff ; 1% miles ^

w. s. w. of Choctaw Corner ; Gregg's Landing
;

4 miles above Hamilton Bluff, Alabama River.

Type.—
Specimen figured.—Woods Bluff ; Paleont. Museum, Cornell

University.

Yoldia aldrichiana, Pl. 8, fig. 15.

Syn. Leda elongatoidea ? Har. (non Aid.,) Bull. Amer. Paleont., vol. i,

pl. 14, fig. 10.

Aldrich's elongatoidea having proven quite a different shell, we
venture to describe this species as new.

Specific charaBerization.—Size and general form as indicated

by the figure ; anterior sub-basal margin tending to become rec-

tilinear ; shell rather thin and Voldia-like, transversed exteriorly
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by very minute concentric lines on the median portion, dying
away anteriorly and posteriorly ; anterior series of teeth slightly

curved; posterior series nearly rectilinear causing the margin of

the shell half way from beak to posterior extremity to be slightly

elevated
;
pallial sinus deep ; a slightl}' depressed area extending

from the beak to the posterior basal and superior margin.

The Midwaj^ specimens are varietally distincft from the Lig-

nitic.

Localities.—Alabama : Woods Bluff.

Type.—Woods Bluff ; Paleont. Museum, Cornell University.

Venericardia planicosta, Pi's. 9, & 10.

Syn. See Bull. Amer. Paleont., vol. i, p. 172; add:

—

Cardita dejisata Con., Jour. Acad. Nat. Sci. Phila., vol. i, p. 130,

pi. 14, fig. 24, 1848.

Cardita planicosta Tuomey, ist Biennial Rep't Geol. Ala., pp. 146-

147, 1850.

Cardita planicosta Tuomey, 2d Biennial Rep't Geol. Ala., p. 270,

1858.

Venericardia planicosta Con. (Heilp. ), Proc. Acad. Nat. Sci.,

Phila., 1880, p. 366, foot-note.

Venericardia planicosta Aid., Bull, i, Geol. Surv. Ala., pp. 50, 53,

55, 57, & 58, 1886.

Venericardia planicosta Smith & Johnson, Bull. 43, U. S. Geol.

Surv., pp. 40, 44, 45, 50, & 51, 1887.

Lamarck's original description. — See Bull. Amer. Paleont.,

vol. i, p. 172, 1896.

It has already been shown how great are the variations of this

species in the oldest Eocene or Midway stage. In the Lignitic a

vast number of variations have been noticed, but to describe them
in detail would require a great number of plates and several hun-

dred pages of text. The subjecft will here be dismissed with sim-

ply the following remarks.

Form oc. This is sub-circular in outline with the exception of

the beak, and is remarkable for its paucity of ribs. These are

about twenty-three in number, and near the umbo are narrower

than the interspaces ; in the center of the shell ribs and inter-

spaces are of about equal width ; near the base margins the ribs

increase rapidly in width and in some specimens coalesce. Local-

ities for this form are Nanafalia (occasionally) at the base of the

Lignitic, and four miles above Hamilton bluff on the Alabama
river, near the summit of the Lignitic.



247 LiGNiTic Stage 55

Form /?. A large somewhat triangular variety of 28 or 30
costae, with a tendency to become nasute posteriorly. These fea-

tures are shown to some extent in pi. 9, fig. i. It will be ob-

served that on the greater portion of the surface the ribs are far

wider than their interspaces. In the center of each rib there is

often a trace of an interrupted, raised, radiating line. Hinge,

powerful. Typical localities, Gregg's landing. Bell's landing,

occasionally at Yellow bluff.

Form y. A large heart-shaped variety of about 20-22 ribs,

distincfl near the umbo, but quickly becoming reduced to very

faint undulations on a comparatively smooth surface. This form

is shown by figs. 1-4, pi. 10. It is fairly abundant at Woods bluff

and Ozark, and in the Lower Claiborne at Lisbon. Specimens
from I %, miles w. s. w. of Choctaw corner, combine the outline

of ^. with the surface of y.

Form 6. This is the form found in such great profusion at

Hatchetigbee bluff. Of all American specimens this seems most
nearly related to the V. planicosta of Bracklesham bay and the

Calcaire grossier In general. A specimen from Woods bluff

showing most of the features of this form is shown on plate ro,

fig. 5. The ribs, about 30 in number, are obsolescent on the lower

moiety of the shell. There is here a tendency to show a slight

straightening or truncation of the anterior sub-margin, a feature

so noticeable in specimens from the Calcaire grossier horizon of

Europe, and one that generally serves to distinguish at once for-

eign from American specimens. A small specimen of this variety

has been described and figured by Conrad under the name of

Cardita densata, Jour. Acad. Nat. Sci. Phila., vol. i, pi. 14,

fig. 24.

Lignitic localities.—Alabama : Nanafalia; Tuscahoma; Woods
Bluff; i^ miles w. s. w. of Choctaw Corner; Yel-

low Bluff; Gregg's and Bell-'s Landings, four miles

above Hamilton Bluff; Ozark. Georgia : Ft.

Gaines.

Specimens figured.— PI. 9, fig. i, Bell's Landing; Harris col-

ledlion. Fig. 2 and fig. 3, Woods Bluff, C. U. colledlion
; p. 130,

pi. 10, Woods Bluff, Paleont. Museum, Cornell Universit3^

Venericardia alticostata, var. Pl. n^ fig. i.

Syn. See Bull. Amer. Paleont., vol. i, p. 171, 1896; add:

—

Cardita decusata Tuomey, 2d Biennial Rep't, p. 271, 1858.
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V. rotunda van Aid., Bull, i, Geol. Surv. Ala., p. 57, 1887.

Conrad'' s original description. — See Bull. Araer. Paleont. as

above. The general form of this variety is certainly that of V.

rotunda lyca, but the costation is different, in fadt very similar to

alticostata, i. e. towards the anterior the exterior crenulated por-

tion of each rib is superimposed on a broader base, which in turn

is sometimes on a second base and the latter upon the shell itself.

This form is found at Gregg's landing, Lower Peach Tree, and
perhaps at Nanafalia.

Smaller, but more nearly typical specimens of this species are

found in abundance in the upper Lignitic at Woods bluff and
Ozark, Ala.

Specimens figured.—Gregg's I^anding ; Paleont. Museum,
Cornell University.

Astarte smithvillensis, var. Pl. y\, fig. 2.

Syn. A. conradi Buckley, ist Bull. Ann'l Rep't Geol. Surv. Tex., p. 63,

1874.

Crassatella alta (young) Heilp., Cent, to Geol., p. 38, 1884.

Astarte nicklensii A\di., Bull, i, Geol. Surv. Ala., pp. 50-53, 1886.

Astarte tellinoides Aid., Bull, i, Geol. Surv. Ala., p. 53, 1886.

Astarte tellinoides Heilp., Proc. Acad. Nat. Sci. Phila., 1890 p. 402.

Astarte smithvillensis var. Har., Proc. Acad. Nat. Sci. Phila.,

1886, p. 475, pi. 20, fig. 6.

A. stnithvillensis Har., Proc. Acad. Nat. Sci. Phila., 1895, p. 48,

pi. I, figs. 8, a, 9, a, b, c.

Harris^ original description.—" Size and general form as indi-

cated by the figures ; surface in typical specimens marked by
strong concentric rugae, especially towards the base ; these slope

gently above but abruptly below and are superimposed by fine

striae ; umbones flattened.

' 'This species shows great variations in form and size as well as

markings. At Collier's Ferry some specimens are more elong-

ated, others more rotund ; some have crenulations on the anterior

sub-margin while others are smooth." Typical locality and hori-

zon, Smithville, Texas, lyower Claiborne.

Localities (lyignitic).—Woods Bluff and Ozark, Ala.

Type.—Texas State Museum.
Specimen figured.—Woods Bluff, lyca Memorial colle(5tion in

Acad. Nat. Sci., Phila.

Crassatella tumidula, PI. n, figs. 3, 4.
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Syn. Crassatella alta Tuomey, 2d Biennial Rep't, p. 271, 1858.

C. tumidula Whitf., Amer. Jour. Conch., vol. i, p. 267, 1865.

C. tumidula Aid., Bull, i, Geol. Surv. Ala., p. 57, 1886.

Whitfield's original description.—"Shell sub-triangular or sub-

clavate in outline ; anterior end broadly rounded
;
posterior end

narrow, acute ; valves ventricose in front, attenuated behind,

with a shallow sulcus in front of the umbonal slope ;
surface

smooth, except rugose markings on the umbones ; hinge teeth

moderately large ; lateral tooth elongate, linear ;
ligamental area

shallow, broad-triangular ; muscular scars large ;
anterior sub-

reniforni
;
posterior circular ; margin of shell finely crenulate on

the anterior and antero-basal portions.

"Closely resembles C. petropsis Gabb, a Cretaceous species.

''Locality.—Six miles above Claiborne, Alabama, west side of

the river."

The locality designated is doubtless Gregg's landing.

Whitfield's specimen was small but the description is such as

to determine the species beyond a doubt.

Localities.—Gregg's Landing; Bell's Landing, and Yellow Bluff,

on the Alabama River.

Type.—Hall's colle(ftion.

Specimens figured.—Yq:Clo\n Bluff; Paleont. Museum, Cornell

University.

Crassatella halel, n. sp. PI. 11, fig. 5.

Syn. Crassatalla mississippiensis Tuomey, 2d Biennial Rep't p. 271,

1858.

? Crassatella sp. Aid., Bull, i, Geol. Surv. Ala., p. 57, 1886.

Specific characterization.—Size and general form as indicated

by the figure ; roughly quadrangular and with coarse concentric

lirations while young, becoming rapidly smoother with additional

increments of growth until near the basal margin in the adult

state the surface is again more or less rugose ;
basal margin very

arcuate
;
posterior truncate

;
post-umbonal slope broad with of-

ten a faint longitudinal medial depression ; large tooth in right

valve set much more obliquely than in the preceding species
;

margin may be either crenate or not crenate.

Named in honor of C. S. Hale, who first investigated and de-

scribed the Lignitic beds of Alabama.
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Localities.—Alabama: Nanafalia (a varietal form); Yellow
Bluff; Gregg's Landing. Georgia: Ft. Gaines.

Type. — Gregg's Landing; Paleontological Museum, Cornell

University.

Crassatella producta, Con.

This Aldrich cites from Hatchetigbee bluff, Bull, i, Geol.

Surv. Ala., p. 50, 1886, but our colledlions from that locality do
not contain it.

"Kellia" prima, PI. n, jQgs. 6, a.

Syn. K. prima Aid., Bull. Amer. Paleont., vol. ii, p. i8i, pi. 6, figs. 3, a.

Aldrich' s original description.—See p. 181 of this volume.

We are under the impression that this species should be re-

ferred to another genus, but having no good specimens at hand
it has seemed best to designate it as above for the present.

Localities.—Texas: Sabinetown. Alabama: Choctaw Corner.

Type.—Choctaw Corner; Aldrich 's collection.

" Fabella " oblonga, PI. n, figs. 7, 8,

We have no specimen of this species. See Bull. Amer. Pal-

eont., vol. ii, p. 182, pi. 6, fig. 2.

Locality.—Choctaw Corner.

Type.—Aldrich 's colledlion.

" Scintilla " clarkeana, PI. n, fig. 9.

We have no specimens of this species. See Bull. Amer. Pal-

eont., vol. ii, p. 182, pi. 6, fig. 8.

Locality.—Choctaw Corner.

Type.—Aldrich's colledfion.

Protocardia lenis var, Pl. 12, fig. i.

Syn. Cardiuni {^Protocardia') lene Con., Proc. Acad. Nat. Sci. Phila.,

1855, p. 258.

Cardium nicoleti Tuomey, 2d Biennial Rep't, p. 271. 1858.

Protocardia virginiana Con., Proc. Acad. Nat. Sci, Phila., 1864,

p. 211,

Cardiuni {Protocardia) sp. Heilp., Proc. Acad. Nat. Sci. Phila.,

1880, p. 365.

Protocardia nicolleti Aid., Bull, i, Geol. Surv. Ala., pp. 53, 57,

1886.
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Protocardia virginianaf Har., Proc. Acad. Nat. Sci. Phila. 1896,

p. 475, pi. 20, figs. 7, 8.

Conrad first refers to the typical form of leriis as follows:

" A species of G?r^/2^;« very nearly allied to this \_P. nicol-

letti ] , I formerly believed to be the same ; but it accompanies a

different group, and presents variations entitling it to be a spe-

cific distinction.

" It is from Pamunkey river, Va.

"Compared with C. nicolletti ; umbo less inflated, posterior mar-

gin oblique, shell proportionally longer, and the radiating lines

22 ; in the other 25. The posterior cardinal tooth larger, &c. It

may be named C. leney

In 1864 Conrad evidently forgot that he had already named

this species and accordingly described and named it this time as

Protocardia virginiana. He gives the same locality, Pamunkey
river, and remarks that "the species is smaller and proportionally

longer than P. nicolletti with a smaller umbo. "Also "height i>^

in.; length i 2-5 in."

The variety from the Lignitic of Alabama is much smaller than

the Virginian type. Yet it seems somewhat more nearly related

to the latter than to nicolletti,h\it all may prove one and the same.

From nicolletti it differs not only in its smaller size, but, as stated

a year ago, by its smaller umbones, and also by the facfl that the

area with radiating lines not only , occupies the post-umbonal

slope, but has 8 or 10 lines on the lateral area of the shell.

Localities.—Alabama: Woods bluff; Gregg's Landing; Bell's

Landing; Ozark; four miles above Hamilton Bluff,

Alabama River.

Cardium hatchetigbeense, PI. 12, figs. 2, a.

Syn. Cardium hatchetigbeense K^^.^^vW. i,(^&o\. Surv. Ala., 1886, p.

39. pi. 4, figs. 12, a, b.

Aldrich's original descriptio7i.— "Shell large, subquadrate, ven-

tricose with about thirty-two ribs; ribs flattened oval, with the

scars of spines visible along their center; a few coarse, flattened,

triangular spines remaining on the posterior and anterior, largest

on the posterior, which is sub-truncate, the largest rib forming

the angle; marginal serrature largest at the angle. The flattened

spaces between the ribs are equal in width to the ribs and

nearly smooth, showing faintly the lines of growth. Cardinal
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teeth in the left valve double, the lower one the largest, very-

strong and erect.

"A(?^a///)/.—Hatchetigbee Bluff, Ala."

Type.—Hatchetigbee Bluff, Aldrich's colledlion.

Specimensfigured.—Hatchetigbee Bluff, Aldrich's colledlion.

Cardium hatchetigbeense? Pl. 12, fig. 3.

This specimen from Sabinetown, at first seemed quite different

from hatchetigbeense, since it is nearly double the dimensions of

the latter, the spaces between the ribs are often sharply striate

transversely, and the ribs are regularly pitted where spines have
been dislodged. These spines must have been very large on the

posterior slope. By carefully examining Aldrich's types their

pits can be found in certain places. The size of this shell reminds
one at once of C. harrisi Vaughan, but by placing the type of

the latter by the side of this specimen, many distinguishing char-

adters appear.

Cardium tuomeyi, Pl. 12, fig. 4.

Syn. Cardium vicksburgense Tuomey, 2d Biennial Rep't, p. 269, 1858.

Cardium tuomeyi Aid., Bull, i, Geol. Surv. Ala., Aid., 18S6, p. 40,

pl. 4, figs. 13, a.

Aldrich's original descriptio7i.—"Shell ovate, thick through
the umbones ; ribs numerous, about forty-four in number, flat-

tened above and indented with scars of spines ; spaces between
the ribs much smaller than the ribs themselves ; a few small,

scattered spines near the beaks, which are central and raised
;

muscular scars strongly marked.

''Locality.—Nanafalia, Ala.

"Differs from the previous species described by its more
numerous ribs, more rounded form, smaller spines and thicker

shell."

Casts indicate that this species grew to a fairly large size

in the vicinity of Ft. Gaines, Ga.

Type.—Aldrich's colledtion.

Specimens figured.—Paleont. Museum, Cornell University.

Coralliophaga priman. sp. Pl^ 13, figs. 4, 5.

Specific charaBeristics.—Size and general form variable, the

adult elongate form being shown by the figures ; surface with
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concentric lines about the umbones, becoming rugose and la-

mellar posteriorly
; teeth sometimes becoming obsolete in old

specimens but when well preserved showing in the left valve

one strong, nearly horizontal cardinal tooth, with a deep pit

on either side ; right valve with two cardinal teeth as shown
in the figure

;
pallial sinus not deep but well defined ; numer-

ous traces of radiating striae.

The dentition of this species seems to be precisel}^ that of

C. lithophagella Lam., neither have any lateral, teeth worthy of

the name. On the other hand the pallial sinus is far too

deep for this genus, and approaches that of Petricola. The
radiating striae also recall the latter genus. That it was a

boring shell, I have no doubt.

Locality.-—-Alabama: Found abundantly in the indurated,

bluish, fossiliferous, thin ledges in Hatchetigbee
Bluff. A fragment of a very large specimen,

probably of this species, is in Harris' collec-

tion from Gregg's lyanding.

Type.—Paleontological Museum, Cornell University.

Meretrix nuttalliopsis, Pl. 12, fig. 5.

Syn. Cytherea nuttalliopsis Heilp., Proc. Acad. Nat. Sci. Phila., 1880,

p. 370, pi. 20, fig. I.

C. nuttalliopsis Aid., Bull, i, Geol. Surv. Ala., pp. 53-57.

? C. miniina Aid., Bull, i, Geol. Surv. Ala., pp. 53-57.

Heilprin'' s original description.— "Shell sub- elliptical, moder-
ately ventricose, its surface covered with fine concentric striae,

which are apt to become roughly imbricate on the basal mar-
gin

; umbones not very prominent, rather anterior ; lunule

cordate, deeply impressed at about its middle, its outline clear-

ly pronounced by a sharply impressed line
;
posterior extrera-

it}^ regularly rounded, the anterior somewhat produced ; margin
entire

;
pallial sinus somewhat angular, pointing towards the

center of the shell.

"Length, ij^ inch. Knight's Branch, Charke Co., Ala.

"This species most resembles among American species of

Cytherea the C. nuttalli Con., from which it may be distin-

guished by the greater production forward of the anterior ex-

tremity, and by the median depression in the lunule. In this

last charadler it agrees with C. poulsoni Con., from which,

however, it verj' materially differs in form, and in the much
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less development of the umbones.

"

The nomenclature of the lower Eocene Meretrices is still in

an extremely unsettled state. Specimens of this species from

Woods bluff are extremely abundant, well preserved and typ-

ical in form. Those from the mouth of Bashi creek and Ozark
are still quite typical though somewhat smaller than at Woods
bluff and sometimes tending to be a little more triangular in

outline. The same remark applies to those from four miles

above Hamilton bluff on the Alabama.

Variety greggi n. var. PI. 13^ figs, i, 2.

Syn. Meretrix niittalliopsis Har., Proc. Acad. Nat. Sci. Phila., 1896,

pL 22, figs. I, 2. Erroneously written M. niortoniopsis 1. c,

P- 477-

Descending in the geologic scale to Bell's and Gregg's land-

ings and Lower Peach Tree, somewhat wider variations are

met with. The forms more rotund posteriorly, probably fe-

males (pi. 13, fig. i) have a close resemblance to 7iuttalliopsis,

while the specimens more pointed posteriorly, probably males,

(pi. 13, fig. 2) would not at first sight be placed under this

species.

Variety fulva n. var. PI. 12, figs. 8-IO.

At Yellow bluff on the Alabama, and at Ft. Gaines, Ga., a

variety occurs still farther separated from the typical form.

Here also two mutations are observable, probably owing to sex,

one rounded posteriorly, the other more or less pointed. Fig.

ID shows the blunt form, young, fig. 9 the pointed form, young,

fig. 8 an adult. This form is unusually developed anteriorly,

and has a tendency to become inflated or bulged up along the

umbonal ridge. The reason for not giving a new specific name
to this marked variety is, that some of its phases are indis-

tinguishable from certain forms of greggi, and the latter is

certainly but a variety of niittalliopsis. The intimate relation-

ship, or perhaps specific identity of this species with Meretrix

riplyana Gabb, will doubtless be satisfactorily proven. Like-

wise its identity with M. ovata Rogers, and other Virginian

forms will probably be shown.

Type specimens ^gured. — Paleontological Museum, Cornell

University.
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Meretrix subimpressa var. Pl. 12, figs. 6, 7.

Syn. C. subimpressa Con., Jour. Acad. Nat. Sci. Phila., vol. i, p. 130,

pl. 14, fig. 26.

C. perovata? Aid., Bull, i, Geol. Surv. Ala., p. 53.

Conrad' s original description. — "Ovate, slightly ventricose,

smooth and polished, with concentric slightly inipres.sed lines

on the anterior side ; anterior side short, rather acutely round-

ed
;
posterior side produced, acutely rounded at the extremity;

dorsal margin long, oblique, slightly curved ; beaks prominent;

lunule lanceolate, defined by a slightly depressed line. Length,

lyi in. Height, .8 in. Locality: Marlbourne, Hanover coun-

ty, Virginia. Mr. Ruffin.
'

' This species may be distinguished from C. csquojra bj^ its

greater comparative length, smaller size and wanting the strong

furrows of that species. Mr. Ruffin obtained several entire

specimens. '

'

The variety here referred to has some resemblance to M.
pearlensis Har. , but has no indications of such markings. From
subi77ipressa typical it differs in having its upper and basal mar-

gins more rectilnear, its posterior very prolonged, but finally

abruptly truncated, its anterior more produced and circular, its

beaks slightly more prominent. The moderately deep truncated

pallial sinus is the same in both.

Many specimens are scarcely distinguishable from young M.
IcBvigata Lam.,though the beaks are always a little pronounced

and there are no signs of radiating lines.

Locality.—Alabama: Woods Bluff.

Specimens figured.—Paleontological Museum, Cornell Uni-

versity.

Meretrix hatchetigbeensis. PL 12, figs. 11, 12.

Syn. Cytherea hatchetigbeensis Aid. , Bull, i, Geol. Surv. Ala., 1886, p.

39. pl- 4, fig- I.

AldricK' s original description.—"Shell rather thick, inflated,

sub-rotund, transversely striate—the different periods of growth
marked by a dropping down of the concentric lamina, giving

a ridge-like appearance ; umbones swollen ; beaks elevated
;

lateral tooth in left valve transverse, conical and strong ; liga-

ment short-curved ; excavation of the pallial impression angu-

lar ; margin of the shell entire, thickened in some specimens.
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Locality.—Hatchetigbee Bluff, Ala., beneath the Buhrstone.

" Prof. A. Heilprin considers this shell a C. discoidalis Con.,

but that is described as having the inner margin crenulate, while

this is smooth."

I think this can scarcely be placed under M. discoidalis Con.

Repub. Conrad's Foss. Sh., Tert. Form, pi. 20, fig. 2. It is

very common at Hatchetigbee but has not been noted else-

where.

f Type.—Aldrich's colle(5tion.

Specimen figured. — Hatchetigbee Bluff, Paleont. Museum,
Cornell University.

Dosiniopsis lenticularis, PI. 12, fig. 13.

Syn. Cytherea lenticularis Rogers, Trans. Amer. Philos. Soc, vol. vi,

.p. 372, pi. 28, fig. I, 1839.

Cytherea eversa Tuomey, 2d Biennial Rep't p. 271, 1858.

Dosiniopsis lenticularis AlA., Bull, i, Gaol. Surv. Ala., p. 57, 1886.

Dosiniopsis lentictdafis Har. , Anier. Jour. Sci. vol. 47, p. 302, 1894.

Rogers'' original description!.—"Shell large, depressed, discoidal

rather thick, length nearly equal to the breadth ; trans-

versely striated ; lunule long, ovate, obscurely defined by a very

faint impressed line ; umbones rather depressed ; beaks small,

hardly recurved ; teeth straight, divergent ; cavity of the shell

not deep ; margin entire. Diameter about two inches.

"Locality, eastern Virginia, in the Eocene, where it is a

common species.

^'Remarks.—From the extreme friability of this shell it has been

impossible hitherto to procure a perfect specimen. It differs from
all the Cytherece of our American Eocene beds in its nearly or-

bicular form, and its slight degree of inflation. The insulated

tooth of the right valve is long, straight, and not much ele-

vated. The anterior cardinal tooth in the same valve is slight-

ly bifid. The striae upon the surface of the disc are almost

obsolete, where decay has not removed the external laminae.

The small incurvation in the beaks distinguishes it from C.

poulsoni of Conrad (C globosa La.), to which species it bears

some resemblance."

Localities (Gulf slope).—Alabama: Bell's Landing. Georgia:

Ft. Gaines.

Type.—
Specimen figured.—Bell's Landing ; Harris' colledlion.
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Corbicula cornelliana n. sp. PI. 13, fig. 3.

We have only a fragment of this interesting form, and, were

it not of universal interest we would pass it by unnoticed, un-

named. But the discovery of this genus or one very closely

allied to it, as indicated by the long, curved anterior lateral

tooth and three cardinals, a brackish water type, in the upper

Lignitic, seems worthy of special remark. External striation

about the umbo indicates that the shell when entire is more or

less triangular in outline with angles very obtusely rounded,

and sides curving, especially the base. It is quite gibbous.

The right valve here figured show the long groove or socket

for the anterior lateral of the left valve. A cavity below and

behind the umbo is formed, as in Dosinia, by the decaying of

soft shelly matter.

Locality.—Alabama: Hatchetigbee Bluff.

Specimen figured. — Paleontological Museum, Cornell Uni-

versity .

Psammobia ozarkana n. sp. PI. 12, fig. 14; pi. 13, fig- 8.

Specific charanization.—General form of the shell as figured
;

when young, anterior slightly longer than posterior, narrowing

rapidly towards anterio-basal margin, posterior broadening,

slightly truncated on the posterior-dorsal margin
;
surface irreg-

ularly striate concentrically, slightly depressed from beak to base,

with two or three obscure radiating folds extending from beak to

basal margin just anterior to the posterior-basal margin.

Resembles P. eboi^a Con. somewhat, but has not the extended

posterior of that species, the general form of the shell is not so

elongate and the anterior cardinal tooth is not so large and well

developed.

Locality.—Alabama : Ozark.

Type.—Paleontological Museum, Cornell University.

Sphaerella sp. ^ PI. 13, fig. 6.

This specimen is very probably a varietal form of our 5. ante-

producta from Texas ( Proc. Acad. Nat. Sci., Phila., 1895, p. 50,

pi. 2, fig. 4), but since it is the only specimen in our coUecftion

from Hatchetigbee bluff, it seems best to postpone its identifica-

tion until more material is obtained.

Diplodonta sp. PI. 13, fig. 7.
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This, and many fragments of larger specimens were found at

Woods bluff. We await a more thorough investigation of the

Maryland and Virginia Eocene before identifying the form
specifically.

Solen sp. PI. 13^ fig. 9.

This, and other fragments of this genus were found at Ozark,
Ala. , none of which however, were well enough preserved for

specific identification.

Mactra praetenuis var. bistriata, PI. 13^ fig. 10.

Syn. M. prcstenuis Con., Voss. Sh., Tert. P'orm, p. 42, 1833. Harris'

reprint, pi. 19, fig. 9.

M. prcstenuis Con., Amer. Jour. Sci., vol. i, p. 217, pi. 2, fig. 4.

M. prxtenuis Aid., Bull. i. Geol. Surv. Ala., p. 50. 1886.

Conrad's descriptio7iof prcztenuis.— "Shell sub-triangular com-

pressed, equilateral, thin and fragile; umbonal slope sub-marginal,

nearly rectilinear, carinated ; beaks slightly prominent ; lunule

narrow elliptical
; two slightly prominent lines behind the um-

bonal slope." lyocality, Claiborne sand.

There is some reason for supposing this to be a distincft species

from prrstenuis. It is smaller, and has both anterior and poster-

ior umbonal slopes well and deeply marked by concentric lines,

especially near the margins. This is especially true of the Sa-

binetown specimens.

Localities.—Alabama: 4 miles above Hamilton Bluff, on the

Alabama ; Ozark. Texas: Sabinetown Bluff, Sa-

bine River.

Type ofprcstenuis.—Acad. Nat. Sci., Phila.

Specimen figured.—Ozark, Ala. Paleont. Museum, Cornell

University.

Corbula concha, Pl. 13, fig. 11.

Syn. C. concha Aid., Bull. Amer. Paleont. vol. i, p. 71, pl. 6, fig. 6, 1895.

Aldricli' s original description.—"Shell oblong, ovate, inequi-

lateral ; surface striate
;
posterior somewhat produced and round-

ed, and the larger ; anterior elliptically rounded ; tooth large

and oblong ; cicatrices very slightly impressed ; cavity of shell

rather deep.

''Locality.—Bell's Landing, Ala.
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''Geological horizon.—Bell's Landing, section of the Lignitic.

"A large species of this genus. It differs from any other by
its smooth surface, large posterior end, and faint muscular im-

pressions."

Our specimen is from near the mouth of Bashi creek, in the

Woods bluff horizon.

Type.—Aldrich's collecftion.

Specimen figured.— Near the mouth of Bashi creek; Paleonto-

logical Museum, Cornell University.

Corbulaaldrichi, PI. 13, figs. 12, 13, a.

Syn. Corbula rugosa Heilp,, Proc. Acad. Nat. Sci., Phila., 1880, p. 364.

Corbula oniscits Heilp., Proc. Acad. Nat. Sci., Phila., 1880, p. 364.

Corbula gibbosa Heilp., Proc. Acad, Nat. Sci., Phila., 1880, p. 364.

Corbula aldt^ichi Meyer, Amer. Jour. Sci., vol. 30, p. 67, 1885.

Corbiila aldrichi Aid., Bull, i, Geol. Surv. Ala., p. 83, pi. i, fig.

21, 1886.

Corbula rugosa Heilp., non Ivam., Proc. Acad. Nat. Sci., Phila.,

1890, p. 401.

Meyer's original description.—-"Rounded trigonal ; ventricose;

posterior side carinated ; beak small, curved anteriorly, in the

left valve nearly in the middle ; right valve briefly rostrated ; in

both valves the umbonal part is without concentric ribs, but with

impressed, radiating lines—the ventral part with concentric ribs.

'' Locality

.

—Woods Bluff, Ala.

' 'The radiating lines cut only the first ribs and and disappear

completely at the ventral part. The species is similar to Corbula

gibbosa Lea, but distinguished mainly by the smooth umbonal

part and the radiating lines."

Heilprin has in several instances referred this species, as well

as Conrad's oniscus and Lea's gibbosa to C. rugosa Lam. Were
ones observations confined to the larger valve (right) this com-

mingling of different species might be excusable. C. aldrichi

does not always have radiating lines on the umbones nor are

these parts always void of concentric striation. The radiate struct-

ure is made visible doubtless by slight erosion. Some specimens

from Ozark, and 4 miles above Hamilton bluff, on the Alabama,

and from Hatchetigbee, have the nasute posterior, the very

strong lirae and in general, appear like small oniscus. But with

them are specimens varying to the aldrichi type, and all left

valves found are of the short, rotund shape of the latter species,
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and seem to have no relationship to the inferior, operculate, rad-

ially folded and grooved left valve of onisciis.

A very minute specimen from Gregg's landing, about as large

as a pin head shows, when highly magnified, a smooth, rotund

left valve, and a similar but larger right valve, strongly striate

concentrically, to the ver^^ beak. No radii are present.

Type.—Aldrich's colledlion.

Localities (lyignitic).—Alabama: Woods Bluff; near mouth of

Bashi creek; Gregg's Landing; 4 miles above Ham-
ilton Bluff; Hatchetigbee; Ozark.

Specimens figured.—-Hatchetigbee; Paleont. Museum, Cornell

University.

Corbula alabamiensis var. pi i-^, fio^. 14, a.

Syn. C. engonata Aid.. Bull, i, Geol, Surv. Ala., p. 58, 1SS6.

This variety is by no means so large nor so inflated as alabam-

iensis, yet some specimens seem to indicate a transitional stage so

far as form is concerned. From Corbula engonata this is distin-

guished by its more compressed form, smaller concentric lines

and more rectilinear base.

Locality.—Alabama: Gregg's Landing.

Specimen figured.—Paleont. Museum, Cornell University.

Corbula alabamiensis.

Syn. C. nasiita Con. (preoccupied) Foss. Sh., Tert. Form, p. 38, 1833;

pi. 19, fig. 4 of Harris' republication.

C. alabamiefisis Lea, Cont. to Geol., p. 45, pi. i, fig. 12, 1S33.

Corbula nasuta Aid., Bull, i, Geol. Surv. Ala., p. 58, 1886.

Lea's original description.—"Shell inflated, triangular-ovate,

angular behind, transversely and finely stiate, inequilateral, very

inequivalve, anterior part the larger ; beaks incurved and rather

pointed ; tooth of the right valve large, pointed and fitting under
the beak of the left valve

;
posterior basal margin straight or

slightly emarginate; the two great cicatrices distin(51:ly impressed;

cavity of the valves deep. Diameter 7-2oths. Length .4. Breadth

.7 of inch." Claiborne, Ala.

The specimens here included under typical alabamie7isis , are

much smaller than most specimens from Claiborne. There seems,

however, to be little doubt of their identity.
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Localities.—Alabama : Yellow Bluff
; 4 miles above Hamilton

Bluff ; Hatchetigbee Bluff.

Type.—Academy Natural Sciences, Philadelphia.

Pholas alatoidea, PI. 13. fig. 15.

Syn. Pholas roperiana Tuomey, 2d Biennial Rep't, 272, 1858.

Pholas alatoidea Aid., Bull, i, Geol. Surv. Ala., p. 36, pi. 4, figs.

9, b, c, 1886.

Aldrich' s original descriptioji. — "Shell elongate, cylindrical,

posterior end concentrically striated, anterior half of the shell

crossed with raised radial lines forming imbrications, which grow
stronger as we approach this end. Anterior dorsal margin wing-

ed, this part showing only the continued concentric lines; umbon-
al processes large, reflected; anterior ventral margin strongly

notched. Internal process broad, spatulate.

'^Localities.—Gregg's Landing and Bell's Landing, Ala."

Type.—Aldrich's colledtion.

Specimen figured.—Gregg's Landing ; Paleont. Museum, Cor-

nell University.

Glycymeris alabama, n. sp. PI. 13 fig. 16.

Syn. Panopcea sp. Aid., Bull, i, Geol. Surv. Ala., p. 58, 1886.

Panopcea porrectoides var? Har., Proc. Acad. Nat. Sci., Phila., 1896,

p. 478, pi. 22, fig. 4.

Specific chara5lerization.—General form of a well preserved

specimen as indicated by the figure ; less developed anteriorly

than porrectoides ; a slight or strong median constriction from

umbo to base, causing oftentimes an indentation in the basal

margin ; of a far more slender form, smaller size, and less sym-

metrical laterally than elongata Con.

Localities.—Alabama: Gregg's Landing. Georgia: Ft. Gaines,

near base of Lignitic.

Type.—h^a. Memorial ColleAion in Acad. Nat. Sci., Phila.

Specimen figured.—Lea Memorial Colle(5lion in Acad. Nat.

Sci. , Phila.

Martesia elongata, PI. 14, fig. i.

Syn. M. elongata Aid., Bull, i, Geol. Surv. Ala., p. 37, pi. 4, fig.

10, 1886.



yo Bulletin 9 263

Aldrich" s original description.—"Shell gaping above, elongated,

sub-cylindrical; the anterior and central part of surface marked
with concentric ribs, balance of posterior smooth. A strongly

impressed groove running from the beak to the ventral margin,

the concentric ribs being more pronounced on the sides of this

groove.

"Beaks strongly recurved towards the anterior, situated close

to this end, which is truncate.

''Locality.—Y^Aow BlufF, Ala., Bell's Landing Group."

"This species was taken from a piece of lignite by D. W.
Langdon Jr. The shell has the markings of the dorsal accessory

plate."

Type.—Herewith refigured, Aldrich's colledlion.

Lucina greggi. Pl. 14^ figs. 2, 2a?

Syn. L. greggi Har., Proc. Acad. Nat. Sci., Phila., 1896, p. 478, pl. 22,

fig- 6.

Harris" origifial description.—Size and general form as indi-

cated by the figure ; marked exteriorly with concentric lines not

deeply incised ; interior with two diverging cardinal teeth and an
anterior lateral ; anterior muscular scar very large and extending

from the anterior lateral tooth to the basal margin of the shell

;

posterior muscular scar comparatively small, rotund
;

interior naturally (or by disease) much thickened or calloused, a

shallow channel extending from a little above the upper margin
of the posterior muscular scar, obliquely to near the base of the

anterior scar.

"A small specimen, magnified in fig. 5, [2a.] and probably of this

species, shows an extremely, deeply excavated ligament pit, re-

minding one of L. claytonia. In the old type specimen, this pit

broadens out and the ligament seems to be attached very much as

in Dosiyiia.

''Locality.—Alabama: Gregg's Landing.

Type.—Lea Memorial Colledtion, in Acad. Nat. Sci., Phila.

Lucinia pomilia. Pl. 14, fig. 3, a. b.

Syn. L. pomilia Con., Foss. Sh., Tert. Form, p. 40, 1833.

L. impressa Lea, Cent, to Geol., p. 37, pl. i, fig. 30, 1833.

L. pomilia Con., Amer. Jour. Sci., vol. i, p. 402, pl. 4, fig.17, 1846.

L. pomilia Aid., Bull, i, Geol. Surv. Ala., p. 57, 1886.
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Conrad's original description. — " Shell suborbicular, equilat-

eral, obscurely cancellated, with three or four profound concen-

tric sulci ; and an indented fold on both sides, terminating in an

emargination of the ends ; beaks prominent, lunule profoundly

impressed, cordate ; cardinal and lateral teeth very distincft ; mar-

gin crenulated." From Claiborne, Ala.

The specimens in question (Lignitic) are much smaller than

their Claiborne representatives and do not closely resemble the

adults at the latter locality. Yet the young are the same from

both horizons, and there is little doubt but that they are one and
the same species.

Localities (Lignitic).—Alabama: Woods Bluff; Ozark; 4 miles

above Hamilton Bluff.

7>/^.—Nat. Acad. Sci., Phila.

Specimens figjired.—Woods Bluff; Paleont. Museum, Cornell

University.

Lucina symmetrica? PI. 14, fig. 4.

Syn. L.rotunda Aid., Bull, i, Geol. Surv. Ala., p. 50, 1886.

This Lucina from Hatchetigbee, is somewhat closely related to

symmetrica Con., rotunda I^ea, but should presumably be describ-

ed as new. We await more material from this and other upper

Lignitic and lower Claiborne horizons.

Lucina ulrichi, PI. 14, figs. 5, a. 6.

Syn. L. ulrichi Clark, Johns Hop. Univ. Circ, vol. xv, p. 5.

L. ulrichi Clark, Bull. U. S. Geol. Stuv., No. 141, p. 79, pi. 21,

figs. I, a-d.

Clark's original description.— "Shell small, orbicular; surface

with numerous, uniform, elevated, concentric ridges ; anterior

and posterior sides rounded ; interior with radiating striae ; mar-

gin simple. Dimensions: Length, 5 mm.; height, 4 mm.
'

^Locality.—Virginia: Woodstock.

The specimens we refer to this species are closely allied to L.

viodesta Con., from Claiborne. But in specimens from that local-

ity the superior portion of the posterior margin extends beyond

the inferior, while in this the reverse is true. Again, in the Clai-

borne specimens the anterior cardinal tooth in the left valve, is

frequently well defined and vertical or sloping anteriorly down-
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wards, while in this that tooth is not so clearly defined, and all

other teeth are much more obliquely pitched. Again, pomilia

has a finely crenulated margin. Clark's figures fail to show the

internal striae, and the muscular scars are certainly improperly

drawn for the genus Lucina. The external ridges in our speci-

mens are mere raised lines. The hinge charadlers are so repre-

sented that there is some doubt as to whether our specimens are

really ulrichi.

Localities.—Woods Bluff; 4 miles above Hamilton Bluff, Ala-

bama River.

Type.—-Johns Hopkins University.

Specimens figiired.—Woods Bluff; Paleont. Museum, Cornell

University.

Lucina ozarkana n. sp. Pl. j^^ figs. 7, a, b.

Specific charaBerizatiou.—Size and general form as indicated by
the figures ; exterior nearly smooth, but slightly marked concen-

trically with fine striae and by a few more deepl}^ impressed lines

of growth or slight unconformability in growth ; radiating stria-

tion fine but visible
;
post-umbonal area defined by a slightly de-

pressed radiating line ; sub-lunule area, as well as post-umbonal

area, with stronger, raised, imbricated lines ; interior with cica-

trices as shown in the figure ; radiating lines prominent but fine
;

umbonal teeth as indicated by the figures ; lateral teeth wanting,

or with a faint trace anteriorly in the right valve.

Locality.—Alabama: Ozark, in R. R. cut.

Type figured.—Paleont. Museum, Cornell University.

Lucina astartiformis, PI. 14, fig. 8.

We have no specimens of this species in our colle(5lions. See

Bull. Amer. Paleont., vol. ii, p. 181.

Locality^.—Alabama : Choctaw Corner.

Type.—Aldrich's colledtion.

Telllna greggi, Pl. 14, fig. 9, a-c.

Syn. T. lignitica Har., Proc. Acad. Nat. Sci., Phila., 1S96, p. 477.

T. greggi Har., ibid ^\. 22, fig. 3, a.

? T. virginiana Clark, Bull. 141, U. S. Geol. Surv., p. 76, pl. 15,

fig. 4-
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Harris' original description.— '"$>\z^ 2Mdi general form as indi-

cated by the figures
; substance of shell very thin ; smooth ; two

cardinal teeth in each valve ; a furrow in the upper anterior mar-
gin of the left valve causes the same to form two obscure teeth.

''Locality.—Alabama: Gregg's Landing."

In some unaccountable manner an old manuscript name, "%-
nitica," used in the first draft of the article referred to above, was
not changed to the final name^r,?^^/ before going to press. The
figures herewith given will show some additional specific char-
acfters.

Localities .—Alabama: Yellow Bluff; Gregg's Landing.

Type.—Lea Memorial Colledfion in Acad. Nat. Sci., Phila.

Tellina (Arcopagia) trumani, n. sp. pi. 12, fig. 15; pi. 14, fig. 10.

Specific charanerizatio7i.—Size and general form as indicated by
the figures

; teeth in the left valve as shown in fig. 10, in the
right as in fig. loa

; the anterior lateral of the right valve carries

above it a deep groove for the like margin of the opposite valve.

Locality.—Gregg's Landing.

Type.—Paleontological Museum, Cornell Universit}'.

Tellina subtriangularis, pi xa fio^. 11 a-c.

Syn. T. subtriangularis Aid., Bull. Amer. Paleont., vol. i, p. 70. pi. 6,

fig. 8.

f T. williainsi Clark, Bull. 141, U. S. Geol. Surv., p. 79, pi. 15. 3a,

3b, 1S97.

Aldricli' s original descriptio7i

.

—(Loc. cit.)

Localities.—Alabama: Hatchetigbee Bluff; Woods Bluff; Ozark;

4 miles above Hamilton Bluff, Alabama River.

Type.—Aldrich's collecftion.

Specimen Jignred.—Woods Bluff, Paleont. Museum, Cornell
University.

Solemya alabamensis, n. sp. Pl j^ g^. 12.

Specific chara5lerization.—^\z^ and general form as indicated

by the figure ; sub-cylindrical
; with four fine, rather prominent,

radiating, curved ribs on the posterior, and finer lines on the
remainder of the shell.
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Aoca/zfy.—A\a.ha.msi: Alabama River, 4 miles above Hamilton
Bluff.

7]k/<?.-—Paleontological Collection, Cornell University.

Periploma butleriana, PI. 14^ fig. 13^ a.

Syn. P. biitleriana Aid., Bull. Amer. Paleont., vol. i, p. 71, pl. 6, fig. 3.

No specimens of this species are in our collecftion.

Localities.—Alabama: Butler; Baker's Bluff.

Type.—Aldrich's Collecftion.

Cuspidaria prima, PI. 14^ fig. 14.

. Syn. NecEra prima Aid., Bull. i. Geo!. Stu-v. Ala., p. 38, pl. 6, fig. 14,

1886.

AldriM s original description.— "Shell rotund, covered with

rounded, close-set concentric striae
;
posterior with four radiating

ribs ; anterior part smooth. Rostrum moderate, narrow, round-

ed, with a concave, almost triangular space between it and the

body of the shell, the end curving upward ; ventral margin hol-

lowed out ; dorsal margin rising slightly above the hinge line.

Cartilage pit, minute, bent inward in left valve, which also has

the posterior muscular impression strongly defined by a rib on
the inner side running to the dorsal margin ; hinge line nearly

straight

''Locality.—Alabama: Woods Bluff. (Lower bed).

Type.—Aldrich's colledlion.

>li -x- *



(Plate i).

Plate 7.
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Explanation of Plate i.

(7)
Page.

Ostrea cojupressirostra Say 37 , 229
These figures were drawn by Lesueur to ac-

company Say's article in the Jonrnal of the

Phila. Acad. Nat. Sci., vol. iv, 1824. See Bull.

Amer. Paleont., vol. i, pi. 27.
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(Plate 2).

Plate 8.
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Explanation of Platk 2.

(8)
Pag-e.

Ostrea conipressirostra Say 37 , 339
Exterior of a large and perfedl left valve as

figured in U. S. Geol. Surv. Rep't, 1883, pi.

65. Electrotyped for the present work by

Joyce Eng. Co., Washington, D. C.
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(Plate 3).

Plate 9.
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Explanation of Plate 3.

(9)
Page.

Ostrea compressirostra Say 37, 2,2,^

Interior of right valve. See remarks under

plate 2.
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(Plate 4).

Plate 10.
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Explanation Plate 4.

(10)

Page.

Ostrea trigonalis var. sylvcsrupis 38, 330
Showing exterior of large incrassated valves

of this species as obtained from bed 8 at Woods
bluff, Torabigbee river. See page 38. The
work of boring mollusca is very apparent in the

large left valve. Engraved by the Albany

Eng. Co.



10





(Plates).

Plate II.
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Explanation of Plate 5.

(II)

Page.

Ostreatrigonalis vox. sylvcerupis 38, 330
Interior view. See remarks under pi. 4.
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(Plate 6).

Plate 12.
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Explanation of Plate 6.

(13)

Page.

Fig. I. Ostrea compressirostra SslY
,
(young) 37, 339

2. Ostrea sellceformis Q.on'i 41, 333
3. Ostrea var. sylvcerupis Har. (young). Exterior

of larger valve 38, 33Q
3a. The same, lateral view.

4. O. var. sylvcerupis Har. (young). Showing

valves in normal position " " -

5. Ostrea thirsce Gabb. Showing exterior of

larger valve 40, 333
. 5a. Interior of the same.

6. O. thirsce Gabb. Showing interior of lesser

valve " "

7. O.alabamiensis Eea. Showing radiate epider-

mal structure 41, 333
8. Plicatida filatnentosa Q.on. (var.) " "

9. P. filamentosa Con
.

, a larger specimen " "

10. Anoviia sp 42, 334
1 1

.

Spondyliis " "

12. Lima ozarkana n. sp 43, 335
Engraved bj^ the Electro Light Engrav-

ing Company, New York.
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(Plate 7).

Plate 13.



BULLBTIN 9 380

ExPIvANATION OF PlATE 7.

(13)
Page.

Fig. I. Pseudamussium claibornense Q,on 43, 235
2. Amiissium sqiiaimdum L,am 44, 236
2a. The same, exterior.

3. Another specimen showing fine radiate lines.

4. Chlajnys g7'-eggi n.. s^. Left valve 45, 237
5. Right valve of the same.

6. Chlaniys chodaveitsis K\di 46, 238
7. Avicula sp " "

7a. The same, exterior.

8. Pinna sp " "

9. Modiola alabamensis Aid 47 , 239
10. Area hatchetigbeensis n. s^ "

loa.
,
The same, exterior.

Engraved by the Electro Light Engrav-

ing Company, New York.
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( Plate 8).

Plate 14.
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Explanation of Plate 8.

(14)

Page.

Fig. I. Barbatia cuciiUoides Q,ox\.. vdi^ 47, 339
la. The same, exterior.

2. TrigoJiarca pulchra CyQ-hh , v^r 48, 340
2a. The same, interior.

3. Ciicullcsa gigantea Con. , v^.r 49, 341
3a. The same, showing hinge.

4. C. giga7ttea Con., v3.r. Left valve " "

5. Pectunciihis idoneus Con. , var " "

5a. The same, interior.

6. P. ido7ieus Q,on., var " "

7. Nucula ovula Lea 50, 343
8. Leda elongatoidea Aid " "

9. L. elongatoidea Aid., var " "

10. Leda. coipidentoides 51. 343
1 1

.

Leda corpulentoides " "

1 2

.

Leda marieana Aid " "

1 3. Leda protexta Con 52

,

344
14. Leda parva Rogers 53, 345
15. Yoldia aldrichiana Har " "

Engraved by the Electro Light Engrav-

ing Company, New York.
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(Plate 9).

Plate 15,
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Explanation of Plate 9.

(15)

Page.

Fig. I. Venericardia planicosta Lam 54, 246
A large right valve, nearly life size from

Bell's landing ; showing nasute posterior.

Fig. 2 . V. planicosta Lam " "

A smaller, younger specimen of this variety

from Bell's landing.

Fig. 3. V. planicosta L,am " "

Young of the variety shown by fig. 5, pi. 10.

Half-toned by the Albany Engraving Co.
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(Plate lo).

Plate i6.
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Explanation of Plate 10.

(16)

Page.

Fig. 1-4. Venericardia planicosta Lam 54, 346

Showing different stages of growth of an

upper lyignitic and Lower Claiborne variet}^;

ribs few, distin(5t, approximate at beak, be-

coming obsolete on the adult shell. All from

Woods bluff.

5. V. planicosta Lam. " "

A common upper Lignitic and Lower Clai-

borne variety from Woods bluff.

Half-toned by The Albany Engraving Com-

pany.
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(Plate ii).

Plate 17.
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Explanation of Plate ii.

(17)

Page.

Fig. I. Venericardia alticostata Con. var 55, 347
2. Astarte sniithvillensis Har 56, 348
3. Crassatella tumidula Whitf " "

4. C. tumidula ^hSXl. Exterior view " "

5. C. halei, n. sp 57, 349
6. Kellia prima Aid 58, 350
6a. The same, interior.

7. Fabella oblonga Aid " "

8. F. oblonga Aid., exterior

9. Scintilla clarkeana Aid " "

Engraved by the Electro Light Engrav-

ing Company, New York.
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(Plate 12).

Plate i8.
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Explanation of Plate 12.

(18)

Page.

Fig. I. Protocardia lenis Con. var 58, 250
2. Cardium hatchetigbeense Aid. Posterior view

;

one of Aldrich's types. See Geol. Surv.

Ala., Bull, I, p. 4, fig. 12b 59, 251

2a. C hatchetigbeense Aid. Lateral view; one of

Aldrich's types; /. c. fig. 12 " "

3. C. hatchetigbeensis f Aid. Large fragmentary

specimen from Sabinetown, Texas 60, 353
4. C. tuomeyi A\d "

5. Meretrix nuttalliopsis Hoxl^ 61, 253
6. M. subinipressa Con. var 63, 255
7. The same species, interior view.

8. M. nuttalliopsis vox. fulva,n. \2ir 62. 254
9. The same species, younger, more pointed.

ID. The same species, young, broad posteriorly.

11. Meretrix hatchetigbeensis hldi 63, 255
12. The same species, interior.

13. Dosiniopsis lentictdaris Rogers 64, 256
14. Psanimobia ozarkana,^. s^.{SeQ.^\. I2,,^g. 9>)... 65, 257
15. Tellina trumani, n. sp.(Seepl. 14, fig. 10.) 73, 265

Half-toned diredlly from the specimens by

The Albany Engraving Company.
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(Plate 13).

Plate 19.
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Explanation of Plate 13.

(19)

Fig. I. Meretrix nuttalliopsis var. gf'Cggi n. var.

.8 natural size

2. Meretrix nuttalliopsis var. gi'^ggi n. var,

.8 natural size

3. Corbicida f cornelliana n. sp

4. Coralliophaga priyna n . sp

4a. Interior of the same.

5. C. prima (edentulous)

6. Sphcerella

7

.

Diplodonta

8. Psammobia ozarkana n. sp

9. Solen

ID. Madra prretenuis var. bistriata n. sp

1 1

.

Corbula concha Aid

12. C. aldrichi Meyer, left valve, with radii

13. C. aldrichi Meyer, showing right valve, ex-

terior.

13a. C. aldrichi Meyer, showing right valve, in-

terior

14. Corbjila alabamiensis var

14a. The same, exterior.

15. Pholas alatoidea

15a. Inside, showing spoon-shape process.

16. Glycymeris alabama n. sp. .8 nat. size

Engraved by the Electro Light Engrav-

ing Company, New York.

Page.

62, 254

65, 257
60, 353

65. 257
< ( (I

66, 358

67, 259

68, 360

69, 361
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(Plate 14).

Plate 30.
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Explanation of Plate 14.

(30)

Page.

Fig. I. Martesia elongata Aid 69, 261
2. Lucina greggi YLax., .8nat. size 70, 263
2a. Lucina greggi f

,
yonng " "

3. Luci7ia poinilia Qon., right. vd\vQ " "

3a. The hinge enlarged.

3b. Hinge of the opposite valve enlarged.

4. Lucina symmetrica? 71, 263
5. Lucina ulrichi Clark " "

5a. Hinge of the same enlarged.

6. L. ulrichi Clark, left valve.

7. L. ozarkana, n. sp 72, 264
8. L. astartiformis Aid., interior " "

8a. The same, exterior.

9. 7>//z;za ^ri?^^/ Har. , exterior, .8 nat. size " "

9a. The same, interior.

9b. The same; outline showing charadleristic fea-

tures.

9c. The same, hinge greatly enlarged.

9d. The same, hinge greatly enlarged.

10. Tellina trumani n. s^ 73, 265
loa. Hinge of opposite valve enlarged.

1 1

.

Telliiia subtriangularis Aid " "

iia-c. The same, showing charadleristic features.

12. Solemj/a alabamensis, n. s^ " "

13. Periploma butleriana Aid 74, 266
13a. Enlarged hinge of another specimen from Ba-

ker's bluff.

14. Cuspidaria prima Aid " "



20 "^ulL J^fmer. 'flaleont Gj 1H









,mm inst/'t





Vol. 3

BUI,Iv]5TlNS

OF

AMERICAN PAIvBONTOlyOGY

No. 10

THE TERTIARY AND PLEISTOCENE FORAMINIFERA
OF THE MIDDLE ATLANTIC SLOPE

BY

R. M. Bagg, jr., Ph. D.

March zj, i8g8

Ithaca, N. Y.

U. S. A.





THE TERTIARY AND PLEISTOCENE FORAMINIFERA
OF THE MIDDLE ATLANTIC SLOPE.

BY

R. M. Bagg, Jr.

:0:-

Prefatory Note.

The investigations carried on in the preparation of this re-

port have yielded fifty-six different species of Foraminifera.

Twenty-five of these are from the Eocene, thirty-four are from
the Miocene while the Pleistocene has furnished only four. In

the above list are included a number of species which have been
identified in greensand samples from deep artesian well borings

made recently at Norfolk, Virginia, and at Crisfield, Mary-
land. Most of the species from these borings are undoubt-
edly from beds of Miocene age but some may belong to some
other horizon. The Eocene specimens were nearly all obtained

by the writer from the greensand marls of the Pamunkey river

and Woodstock, Virginia, though a few were obtained at Marl-

boro, Maryland.

With the exception of Cydammina placenta Reuss, which
came from New Jerse}' the Miocene forms came from the clas-

sic localities of Yorktown and James river, Virginia, and from
St. Mary's, Plum Point and Jones Wharf, Maryland.
The author is under obligation to Mr. Lewis Woolman of

Philadelphia for the material from the artesian well at Crisfield

and to Mr. N. H. Darton of the United States Geological Sur-

vey for the samples from Norfolk. Prof. W. B. Clark kind-

b' gave me the interesting specimens of Cydammina from New
Jersey.
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The Tertiary and Pleistocene Foraminifera
OF THE Middle Atlantic Slope.

Introduction.

The material investigated from the Eocene marl beds of the

Pamunkey river and Woodstock, Virginia, by the author, led to

the discovery of twenty-three different species of Foraminifera,

a classified list of which was published in Johns Hopkins Uni-

versity Circulars, vol. xv, 1895, P- 6, and again in Professor

W. B. Clark's report* on the Eocene Deposits of the Middle At-

lantic Slope in Delaware, Maryland, and Virginia. Later stud-

ies on Miocene deposits of several localities in Maryland and
Virginia and from the Pleistocene beds at Cornfield Harbor,

Maryland, resulted in the determination of a large number of

genera and species. The presence of so many microscopic organ-

isms proves how favorable were the conditions for their ex-

istance when these formations were being laid down.

Historical Summary.

The first description of Foraminifera from the Miocene of

Maryland appears to have been made bj^ Isaac Eea in his Con-
tributions to Geology. This work, published in 1833, contains

an article entitled "Description of six new Species of Fossil

Shells from the Tertiary of Maryland and New Jersey." which
was read before the American Philosophical Societj^, November
I, 1833-

One of the forms, Miliola marylandica, described on pages

215 and 216 , and figured on plate VI, fig. 227, represents

a smooth Milioline shell of three visible segments. This form
is undoubtedly identical with Miliolina seminulum (Linne),

and is so considered in this report.

Prof. J. W. Baileyt in 1845 figures two Rotaline casts, one
from the greensand of Fort Washington, Maryland, the other

from Virginia, but the horizon from which they were obtain-

ed is unknown. As both Eocene and Cretaceous occur at

Fort Washington the specimen found there could belong to

either horizon, though it is more probable that it came from

the Eocene greensand.

*Bul. U. S. Geol. Snrv., No. 141, pp. 91-92, 1896.

tAm. Jr. Sci., vol. xlviii, pp. 321-343, pi. iv, 1845.
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In the Journal of the New York Microscopical Society for

April 18M7, Mr. Anthony Woodward gives a list of species

which he identified in some Miocene sand enclosed in a Pec-

timculus shell from Petersburg, Virginia. This shell had lain

undisturbed for many years and when examined yielded twen-
ty-one different species of Foraininifera. The following year
in Otto Meyer's Report* upon Upper Tertiary Invertebrates
from the west side of Chesapeake bay, Mr. Woodward ment-
ions three species; Miliolina seininnlum (Linne), Gaiidryina
pupoides d'Orbigny, and Polymorphina compressa d'Orbigny.
The latter I found to be very abundant and wide-spread, oc-

curring in many localities and it is present in both Eocene and
Miocene deposits.

In the reports upon the artesian well borings of New Jersey
made during the last few years Mr. Lewis Woolman of Phila-

delphia has recognized the presence of Foraminifera many times

but so far as I am aware he has not determined the various

species observed. It is probable that these samples from the

well borings will furnish a number of species when system-
atically studied, especially those of the Miocene age.

This seems to be all that has been done upon the Foramin-
ifera of the Middle Atlantic Slope up to the present time.

Nearly all species previously recognised have been identified by
the writer and many forms are here described for the first time
from the Atlantic Slope Tertiary. Two forms are believed to

be new. One, Spirillina orbicularis, is from the Miocene beds
of Yorktown, Virginia; the other, Spiropleda darki, is from
the Eocene of Woodstock, Virginia. Until the discovery of the

genus Spiropleda by the author in the Virginia Eocene this

was
,
unknown in deposits of Tertiary age although it was

known in the Cretaceous and is found in existing oceans.

ElTHOLOGICAL CHARACTER OF THE DEPOSITS.

The mineral glauconite plays an important part in the Eo-
cene formation of the Middle Atlantic Slope and in some lo-

calities constitutes almost the entire bed. This greensand is

often argillaceous and constitutes with the shell material pres-

ent a true marl, which in many places is so indurated as to

form limestone bands. This feature is well illustrated on the

Potomac river at the mouth of Aquia creek, Virginia where

*Proc. Acad. Nat. Sci. Phila., 1888, pp. 170-171.
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the huge boulders from the lower indurated layers lie scattered

along the beach. The same is also seen at Fort Washington,
Piscataway creek, Henson branch, Marlboro, Maryland, and at

other places. Where the glauconite has weathered the char-

acteristic bluish-green color is changed to a light gray or red-

ish-brown, which from the large amount of iron present is often

cemented into a ferruginous sandstone. This is particularly w^ell

illustrated in the bluffs along the Severn river. The land-de-

rived element which is present in addition to the argillaceous

material is chiefly quartz, together with some mica and some-

times these materials predominate forming beds of gray sands

or sandy clays.

Prof. W. B. Clark mentions the occurrence of a coarse pebble

bed which has' been found in some localities at the base of the

formation. The following chemical analyses taken from Prof.

Clark's Report above mentioned serve well to show the com-
position of the greensand.

Analyses of Marls.

Woodstock, Evergreen, Aquia Creek, Winchester

Va. Va. Va. IWd.

H^O at 110° 3.58 3. II 0.76 1. 31

Volatile at red heat

less CO^ 2.84 2.60 ,21 6.27

Al,0^&Fe,0,* 22.68 21.50 7.70 41-25

CaO J. 66 2.50 36.78 None

MgO ; 2.77 2.06 1.05 .76

K,0 77 .61 .37 .39

Nap 23 .31 .59 .42

SiO^ 60.87 63.94 21.58 49.08

CO, 3.17 3.53 29.79 .55

PPj None None .09 .13

98.57 IOC?. 16 98.92 100.16

Silicious matter 73-48 75-85 25.36 52.30

*A considerable Fe,0, in all samples.

While the Eocene is more or less homogeneous throughout

its whole extent the Miocene shows marked variation in its



30I Tertiary Foraminifera 7

lithologic chara(5ler. In New Jersey the lower portion of this

formation overlying the marl beds consists of a black micace-

ous sandy clay often rich in organic matter and is commonly
termed "rotten-stone." Near the base of the formation glau-

conite occurs more or less sparingly dispersed owing to the

transgression of the Miocene sea upon the marl beds. Where
the Eocene is absent the writer has found this sandy clay fill-

ed with casts of small Panopseas and other Miocene shells direct-

ly above the Lime-sands of the Rancocas formation. A good

iUustration of this is seen in the bank by the mill-pond at

Harrisonville, Gloucester county, New Jersey.

Overlying this dark sandy clay are fine micaceous sands

pinkish or yellowish in color, the charadler of which is best

described by the words, fluffy or mealy. In some places this

sand carries erough argillaceous material to serve as a mould-

ing sand and is so used by Mr. Wilson who ships it to Phila-

delphia from his pits not far from Harrisonville. The famous

glass sands of New Jersey belong to this period. In some

cases the sand has become consolidated so completeh' as to form

a veritable quirtzite as is seen in the p^ts of Gilbert A. Ayre

near Marlboro, Cumberland county, N. J. The marl beds so

largel}- worked in Cumberland county while exceedingly rich in

MoUusca seem to be without Foraminifera, at least the author

has found none in the material examined. That they are pres-

ent in many of the Miocene clays has been proven by the well-

borings.

In Maryland and Virginia the Miocene has a wide represen-

tation and consists of clays, sands, and shell marl. The clays

are often developed in lenticular bands as is seen in the bluffs by

Yorktown. This clay in that vicinity yields a number of For-

aminifera belonging to the Miliolid(B which indicate a warm
climate. The great thickness of Infusorial earth developed in

Maryland and Virginia must be mentioned although the fos-

sils found in it belong to other microscopic groups.

The Pleistocene Foraminifera from Cornfield Harbor, Mary-

land, occur in a deposit of shell marl not unlike that which

charadlerizes the Miocene. There are a large number of forms

present in this deposit but they are limited to four or five genera

of which the genus Polystomella plays the most important part.

That the deposits were formed in shallow water throughout the

Tertiary period seems abundantly proven by the great abund-
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aiice of Pidvinulina elegans d'Orbigny, in the Eocene, and the

absence of its relative, Pulviiiulina partschiana d'Orbigny, a

deep water species, by the presence in the Miocene of such

species as Rotalia beccarii ( L,inne ), Nonio7iina depressula

(Walker & Jacob), and in the Pleistocene by the abundance of

Polystomella striato-punda ( Fichtel & Moll )

.

The bibliography herein given contains a list of the litera-

ture which has been most helpful in the preparation of this

report and is intended to include nearly ever3'thing which has

been published on American Tertiary Foraminifera. Only a

limited number of the most useful European works are cited

here.
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814, with volume of 115 plates. London.

W. K. Parker, and T. R Jones, The Mono-

graph of the Genus Polymorphina.

Trans. Linn. Soc. London, vol. xxvii, pp. 197-253,

pis. xxxix-xlii, 1870. Also figures in text.

Carpenter, W. B. W. K. Parker and T. R. Jones.
Introduction to the Study of Foraminifera.

Ray Society, 4°, 1862, 319 pp., 22 pis. London.

Conrad, T. A., Observations on the Eocene Formation.

and descriptions of 105 new fossils of that period, from

the vicinity of Vicksburg, Mississippi; with an Appendix.

Proc. Acad. Nat. Sci. Philadelphia, vol. iii, 1846-

1847, (1848), pp. 280-299.

Numimtlilesfloridana, Nunnnulites mantelli, Cristellaria rotella.

Observations on American Fossils, with Descriptions

of two New Species.

Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 184.

Mentions Orbitolites tnantelli Morton from the upper Eocene of

Jasper Co., Miss.

Check list of the Invertebrate Fossils of North Am-
erica. Eocene and Oligocene.

Smithsonian Miscel. Coll., vol. vii, No. 20o( May 1866;,

34 PP-

Descriptions of new Species of organic Remains from

the upper Eocene Limestone of Tampa Bay.

Am. Jr. Sci., Ser. 2, vol. ii, pp. 399-400, 1846.

Describes Numniulites floridana and Cristellaria rotella.

Catalogue of the Eocene Annulata, Foraminifera, Echi-

nodermata and Cirripedia of the United States.

Proc. Acad. Nat. Sci. Philadelphia, 1865, pp 73-75

.

Dall, William, H., and G. D. Harris Correlation Pa-

pers, Neocene. Stratigraphy of Florida, Eocene Rocks

Bull. U. S. Geol. Survey, No. 84, 349 pp., pis. i-iii,

pp. 101-105, 1892.

The author described the Orbitoides limestone, the Miliolite lime-

stone and the Nummulitic beds, Ocala limestone ( 01i^a;ocene of Heil-

prin).

Dawson, G. M., On Foraminifera from the Gulf and River
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St. Lawrence.
Canadian Nat., vol. v, pp. 172-177, 1870.

Am. Jour. Sci., ser. 3, vol. i, pp. 204-210, 187 1.

Ann. Mag,. Nat Hist. ser. 4, vol. vii, pp. 83-89, 187 1.

Dawson, J. W., On the Newer Pliocene and Post-Pliocene

Deposits of the vicinity of Montreal, with notice of fos-

sils recently discovered in them.

Canadian Nat., vol. ii, pp. 401-426, 1857, figures.

Additional Notes on the Post- Pliocene Deposits of the

St. Lawrence Valley.

Canadian Nat., vol. iv, pp. 23-39, 1859, figures.

Gives eight species.

Notice of Tertiary Fossils from Labrador, Maine, etc.,

and Remarks on the Climate of Canada in the Newer
Pliocene or Pleistocene Period.

Canadian Nat., vol. v, pp. 188-200, i860, figures.

Gives Nonionina labradorica, n. sp.

Notes on Post-Pliocene Deposits at Rivere-du-Loup
and Tadoussac.

Canadian Nat., ser. 2, vol. ii, pp. 8r-88, 1865.

Notes on the Post- Pliocene Geology of Canada.

Can. Nat., vol. vi, pp. 19-42, 166-187,241-259, 369-416,

pi. iii, 1872. Montreal.

On some New Species of Fossil Protozoa from Can-
? ada.

Proc. Amer. Assoc. (^Detroit, 1875), 1876, (vol. xxiv),

pp. 100-106, figures.

Lecture Notes on Geology and Outline of the Geol-

? ogy of Canada. 8vo. Montreal, 1880, 96 pp., figures.

Handbook of Zoology, ed. 3, i6mo., Montreal, 1886,

? 304 pp., figures.

Bhrenberg, Christian Gottfried, Mikrogeologie, 1S54-

1856, 2 vols., 40 pis.

Verbreitung und Einfluss des mikro.scopischen Lebens
in Sud- und Nord-Amerika.

Ahandl. k. Ak. Wiss. Berlin (for 1841), 1843, pp.

291-446, pis. i-iv; and Bericht, pp. 139-142, with Nach-
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trag, pp. 202-209. Berlin.

- Verbreitung des mikroskopischen Lebens als Felsmass-

en in centralen Nord-Amerika und im westlichen Asien.

Bericht k. preuss. Ak. Wiss. Berlin, 1842, pp. 187-

188. Berlin.

- Ueber 2 neue Lager von Gebirgsmassen aus Infusorien

als Meers-Absatz in Nord-Amerika und eine Vergleich-

ung derselben mit den organischen Kreidebilden in Eiir-

opa und Afrika.

Bericht k. preuss. Ak. Wiss. Berlin, 1844, pp. 57-

97. Berlin.

Review of, by J. W. Bailey. »

Am. Jour. Sci. vol. xlviii, 1845.

- Beitrag zur Ubersicht der Elemente des tiefen Meeres-

grundes im Mexikanischen Golfstrome bei Florida.

Monatsbericht k. preuss. Ak. Wiss. Berlin, 1861, pp.

222-240. Berlin.

New species described.

Heilprin, Angfelo, On the occurrence of Nuramulitic Depos-

its in Florida and the association of Nummulites with

a fresh water fauna.

Proc. Acad. Nat. Sci. Phila., 1882, pi. 2, pp. 189-

193. Reprinted with figure in "Contributions to the Ter-

tiary Geology and Paleontology of the United States."

1884 (pp. 79-82).

The Nummulites of North America.

Am. Monthly Microsc. Jour., vol. iv, p. i, 1883, fig-

ures.

The Tertiary Geology of the Eastern and Southern

United States.

Jour. Acad. Nat. Sci. Phila., ser. 2, vol. ix, pt. i,

1884, pp. 115-154-

Contribution to the Tertiary Geology and Paleontol-

ogy of the United States; 1884, pp. 79-82.

Notes on some New Foraminifera from the Nummu-
litic formation of Florida.

Proc. Acad. Nat. Sci. Phila., 1884, (1885 ) pp. 321

,
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322; figures.

Notes on the Tertiary Geology and Paleontology of

the Southern United States.

Proc. Acad. Nit. Sci. Phila., pp. 57-58, 1886.

The Geographical and Geological Distribution of An-

imals. 435 pp., 1 887. London.

Foraminifera pp. 234-240.

Explorations on the West Coast of Florida.

Trans. Wagner Free Inst. Sci., vol. i, 134 PP-, '887,

xix pis.

Foraminifera pp. 3, 124-126.

Hilgard, Bugene W., On the Tertiary Formations of Mis-

sissippi and Alabama.

Am. Jour. Sci., ser. 2, vol. xliii, pp. 29-41, 1867. {Or-

bitoides, with other fossils).

and F. V. Hopkins. Alluvial Basin of the Mississ-

ippi river, by Hilgard (pp. 855-59); App. 1, Abstract

of Record of Borings (between Miss, river and Lake Bor-

gne) by Hopkins (pp. 859-63); App. ii. Report on Speci-

mens of Borings, by Hopkins (pp. 864-65); App iii.

Detailed Record of Examination of Specimens of Bor-

ings, by Hilgard and Hopkins pp. 866-83; App. iv, List

of Microscopic Organisms found in Borings, with two

plates, by Hopkins, pp. 883-88, pis. i, ii; Note on the

Larger Fossils found in the Borings of the Lake Bor-

gne outlet, by Hilgard, pp. 889-90, pi. iii.

Exec. Doc, 45th Con., 3rd Ses., vol. iv, Rept. of

the Chief of the Eng., pt. 2, 1879, App. W, 8, 1878,

1 889, Washington.

Jones, T. R., Notes on some Niimmlince and Orbitoides,

in J. C. Moore's "On the Tertiary Shells from Jamaica."

Quart. Jour. Geol. Soc, vol. xix, pp. 514,515, Lon-

don, 1863.

The Relations of certain West-Indian and Maltese Stra-

ta as shown by some Orbitoides and some other For-

aminifera.

Geol. Magazine, vol. i, pp. 101-106, 1864.
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Notes on the Orbitoides and Nuvimidbice of the Ter-

tiary Asphaltic Bed, Trinidad.

Quart. Jour. Geol. Soc. , vol. xxii, pp. 592-3, 1866; Lon.

Notes on some Fossil and Recent Foraniinifera col-

lected in Jamaica by the late Lucas Barrett, F. G. S.

Rept. Brit. Assoc. ( Newcastle-on-Tyne, 1863) Trans.

Sections, p. 80, 1864.

and W. K. Parker, Notice sur les Foraminiferes

vivants et fossiles de Jamaique (pp. 91-103, fig.). Suivi

de la Description d'une espece nouvelle \_Tinoporiis pil-

aris\ des Couches Miocenes de la Jamaique, par H. B.

Brady (p. 103).

Ann. Soc. Malac. Belg., vol. xi, 1876; Mem., pp .91-

103, figure.

I/Ca, Isaac, New Tertiary Fossil Shells, from Maryland and

New Jersey. Description of Six New Species of Fossil

Shells from the Tertiary of Maryland and New Jersey.

Contributions to Geology, pp. 209-216, 1833.

Read before the Amer. Phil. Soc, Nov. i, 1833. The author de-

scribes and figures Miliola maiylandica, from St. Mary's, Md.,(pp.

215, 216, pi. vi, fig. 227).

New Genus of Fossil Shell from New Jersey. De-

scription of a new genus of the Family Spherulacea of

Blainville, from the Cretaceous deposits of Timber Creek,

New Jersey.

Contributions to Geology, pp. 217-220, pi. vi, fig. 228,

1883.

Description and figure of FLabellina sagittaria I^ea, imder the

name Palmula sagittaria.

I/Cidy, Joseph, Remarks on some Marine Rhizopods.

Proc. Acad. Nat. Sci. Phila., pp. 73-6, fig., 1875.

Monthly Microsc. Jour., vol. xix, pp. 26-8, 1875.

Foraminiferous Shells of our Coast.

Proc. Acad. Nat. Sci. Phila., 1878, p. 336.

Forarainifera of the Coast of New^ Jersey.

Proc. Acad. Nat. Sci. Phila., 1878, p. 292.

The author states that the shore sands of Cape May and Atlantic

City show an abundance of Nonionina millepora. On the saudy
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beaches of New Eugland at Newport, R. I., and Noank, Conn., h.^

found a far greater quantity' of several genera and species.

I^yell, Charles, On the Relative Age and Position of the

So-called Numnjulitic lyimestone of Alabama.

Am. Jour. Sci.,ser. 2, vol. iv, pp. 186-91, 1847.

Quart. Jour. Geol. Soc., voi. iv, pp. 10-16, 1848; Lond.

On the Newer Deposits of the Southern States of North.

America.

Quart. Jour. Geol. Soc, vol ii, pp. 405-10, 1846; Lond.
The author mentions and gives the position of Niiniuiulites nian-

telli now known to be Orbitoides niantelli.

Meek, F. B., Check list of the Invertebrate Fossils of North

America. Cretaceous Formation.

Smithsonian Miscel. Coll., vol. vii, 1867. No. 177, Art.

viii, 26 pp., Apr. '64.

Meyer, Otto, Upper Tertiary Invertebrates from the West
Side of Chesapeake Bay.

Proc. Acad. Nat. Sci. Phila., 1888, pp. 170-171.

Foraminifera determined b}- A. Woodward :-i7/z7?o//«<? seniinulum
(Linne^), Gaudryina pnpoides d'Orhigny, Polymorpliina compressa
d'Orbigny.

Beitrag zur Kenntniss der Fauna des Alttertiars vom
Mississippi und Alabama.

Bericht Senckenburg Nat. Ges. , Frankfort, pp. 3-20,

pis. i, ii, 1887.

No figures of P'oraminifera given.

Morton, S. G., Supplement to the "Synopsis of Organic Re-

mains of the Ferruginous-Sand Formation of the Unit-

ed States" contained in vols, xvii, xviii of this Journal.

Am. Jour. Sci., vol. xxiii, pp. 288-94, P^S- v, viii, 1833.

The author describes Orbitoides tnantelli as Niiinuiulites iiiau-

telli.

Synopsis of the Organic Remains of the Cretaceous

Group. 1834; plates.

Nuin inu lites man telli.

Murry, John, Report on the Specimens of Bottom Depos-

its in "Reports on the Results of Dredgings under the

Supervision of Alexander Agassiz in the Gulf of Mex-
ico (1877-78); in the Caribbean (1878-79); and along the
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Atlantic Coast of the United States, during the Summer
1880. b)' the U. S. Coast Survey Steamer Blake, &c.

Bull. Mus. Comp. ZooL, Harvard, vol. xii, No. 2, pp.
37-61, 1885.

d'Orbigny, A. D., Voyage dans TAmerique Meridonale

—

Foraminiferes, vol. v, pt. 5, pp. 1-86, 9 plates, 1839. Par-

is and Strasbourg.

Die Foraminiferen Amerikas undder Canarischen-Inseln.

Wiegmann's Archiv, Jahrg. 6, vol. i, pp. 398-462, 1840.

Foraminiferes fossils du Bassin tertiaire de Vienne, 21

plates, 1846.

Parker, W. K., and T. R.Jones, On some Foraminifera

from the North Atlantic and Arctic Oceans, including

Davis Straits and Baffins Bay.

Proc. Roy. Soc, vol. xiii, pp. 239, 240, 1864.

Phil. Trans., pp. 325-441, pis. xii-xix, 1865.

Notice of the same in Am. Jour. Sci., ser. 2, vol. xli,

p. 287, 1866.

Pourtales, T,. F., On the Distribution of the Foraminiferse

on the Coast of New Jersey as shown by off-shore Sound-

ing of the Coast Survey

Proc. Am. Assoc. Adv. Sci., vol. iii, pp. 84-88, 1850.

Der Boden des Golfstromes und der Atlantischen Kuste

Nord Amerikas.

Petermann's Geogr. Mittheilungen, vol. xvi, pp. 393-

398, 1870.

Geol. Magazine, pp. 425-427, 1871.

The Gulf Stream. Characfteristics of the Atlantic Sea-

Bottom off the Coast of the United States.

Rept. Supt. U. S. Coast Survey(for 1869) pp. 220-225,

1872.

Sherborn, C. D. and F.Chapman, On some Microzoa from

the lyondon Clay, exposed in the Drainage Works, Pic-

cadilly, London, 1865.

Jour. Roy. Microsc. Soc, London, ser. 2, vol. vi, pp.

737-764, 3 plates, 1886.

Smith, Bugene A., On the Geology of Florida.
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i\m. Jour.Sci., ser. 3, vol. xxi, pp. 292-309, map, 1881.

Foraminifera, pp. 299, 300.

Terquem, O., Les Foraminiferes et les Entomostraces et Os-

tracodes du Pliocene supereur de llle de Rhodes.

Mem. Soc. Geol., France, ser. 3, vol. i, p. 133, pis. i-

xiv, 1878

Les Foraminiferes de 1' Eocene des Environs de Paris.

Mem. Soc. Geol., France, ser. 3, vol. ii, mem. 3, pp.

193, pis. ix-xxviii, 1882.

Verrill, A. B., Charac^teristics of the Deep-Sea Deposits of the

Eastern American Coasts.

Amer. Naturalist, vol. xix, pp. 69-70, 1885.

Wallich, G. C, The North Atlantic Sea Bed, comprising

a Diary of the Voyage on board H. M. S. Bulldog in

i860, and Observations on the Presence of Animal Life

and the Formation and Nature of Organic Deposits at

Great Depths in the Ocean. London, 1862; parts i & ii

and a few pages of part iii, 6 plates.

Woodward, A., Foraminifera from Bermuda.

Jour. N. Y. Microsc. Soc, vol. i, pp. 147-151, 1885.

Note on Foraminiferal Fauna of the Miocene Beds at

Petersburg, Virginia with list of species found.

Jour. N. Y. Microsc. Soc, vol. iii, pp. 16-17, 1887.

In Otto Meyer's On Invertebrates from the Eocene

of Mississippi and Alabama.

Proc Acad. Nat. Sci. Phila., pp. 51-6, 1887.
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DESCRIPTION OF SPECIES.

o-

PROTO^OA.
Rhi^opoda.
FORAMINIFERA.

Cyclammina placenta.

Syn. Nonionina placenta Reuss, Zeitsch. deutsch. geol. Gesell, 1851, p.

72, pi. V, fig. 33.

Halophragniiiim, placenta, Andrese, Beitrag zur Kent. Elsass. Ter-

tiars, Theil ii, p. 105, pi. vii, fig. 6, 1884.

Test large, discoidal, compressed, of a snow white color, con-

sisting of numerous irregular chambers, about fifteen in the

final convolution; peripheral margin somewhat lobulated, septal

lines distinct, slightly depressed, irregularly curved; peripher-

al margin rounded; septal plane rather large, ovoidal; diam.

3.10 mm.
Horizon and Locality.—Miocene, near Mullica Hill, N. J.

Geological distribiition.—-Oligocene, and Miocene.

In the description of the above genus b)^ Prof.H. B. Brady

in the Challenger Report, vol. ix, p. 351, the author states that

Cyclammina is unknown in the fossil state, but there can be

no longer any doubt about its occurrence in deposits of mid-

dle Tertiary age. The finely arenaceo-silicious test unaffected

by acids, its peculiar complex structure, and its shape, make it

easily recognized.

Textuiaria abbreviata.

Syn. Textuiaria abbreviata d'Orbigny, Foram. Foss. Vien., p. 249, pi.

XV, figs. 9-12 (error for 7-12), 1846.

Test short and thick, sharply pointed at the posterior end,

rapidly enlarging above, laterll}^ compressed but not strongly

so being broadly elliptical in outline with narrowly rounded

margins approaching angularity. The chambers are narrow and

increase in size rapidl}^ towards the ultimate chamber; septal

lines straight; apparent as fine lines; aperture a semilunar arch

on the interior margin of the final segment.
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Horizon and locality

.

—Miocene; James river, Va.
Geological distribution .—Tertiar}-

.

The genus Textularia is represented by several species in

the James River Miocene. The material from which the For-

aminifera were extracfled came from the bluffs at Grove's Landing.

Textu!aria agglutinans.

Syn. Textularia agglutinans d'Orhi^wy, Foram. Cuba, p. 136, pi. i, figs.

17, 18, 32-34, 1839.

Textularia agglutinans Brad}-, Chal. Rep't, vol. ix, p. 363, pi. xliii,

figs. 1-3, var. figs. 4 and 12, 1884.

Test agglutinous, elongated, tapering onl}' slightly, of a dull

gray color, convex laterally, peripheral margin lobulated, round-

ed, chambers numerous, nine or ten in each series, septa some-

what curved, short. Length 1. 10 mm.
Horizon and locality.—Miocene; Plum Point, Md. Not com-

mon .

Geological distribution.—Cretaceous to Recent.

Textularia articulata.

vSyn. TextulaiHa articulata d'Orhigny, Foram. Foss. Vien., p. 250, pi, xv,

figs. 16-18, 1846.

Test broad, laterally compressed, tapering only slightly tow-

ard the posterior end which is slightly rounded; peripheral mar-

gin sharp and provided with a marginal keel encircling the

sides of the whole shell; chambers numerous, about ten in each

series, separated by straight or only slightly curved septa; aper-

ture a small median opening along the mner margin of the

final segment; length 0.65-0.86 mm.
The above species is closely allied to Textularia carinata

d'Orbigny but differs in the absence of marginal irregulari-

ties and spines, and the sutures are not quite as limbate.

Horizon and locality.—Miocene; Plum Point, Md.
Geological distribution.—Middle and Upper Tertiar}'.

Textularia gramen.

S}'!!. Textularia granieu d'Orbigny, Foram. Foss. \'ien., p. 248, pi. xv,

figs. 4, 6, 1846.

Textularia gramen Brady, Chal. Rep't, vol. ix, p. 365, pi. xliii,

figs. 9, 10, 1884.

Test arenaceous, rough, stoutly built, laterally compressed,

margin subangular, five to seven wide, chambers in each series,

very slightly convex, posterior end neatly rounded, general out-
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line very similar to Textularia hauerii dC Orh\^ny , but separat-

ed from that species by its more angular lateral edges, and

differing from Textiilaria abbreviata d'Orbigny, which it also

resembles, in being less short and thick; length, .50-. 78 mm.

The above species is quite common in the Miocene of Virginia.

Horizon and locality.—Miocene
;
James river and Yorktown , Va

.

Geological distribution.—Cretaceous to Recent.

Textuiaria sagittuSa.

Syn. Textuiaria sagittula Defrance, Diet. Sci. Hist., voL xxxii, p. 177;

vol. liii, p. 344; Atlas Conch., pi. xiii, fig. 5, 1824

Textuiaria sagittula Brady, Chal. Rep't, vol. ix,, p. 361, pi. xlii,

figs. 17, 18, 1884.

Test elongated, strongly compressed with sharp-angled peri-

pheral margins; chambers numerous, closely set, separated b}^

short, straight septal lines visible externally; aperture linear;

length 0.69-1. lomm.
Horizon and locality. Eocene; Marlboro, Md.

Miocene; James river, Va.; Plum

Point, Md.

Geological distribution.—Cretaceous to Recent.

Textuiaria subangulata.

Syn. Textuiaria subangulata d'Orbigny, Foratn. Foss. Vien., p. 274, pi.

XV, figs. 1-3, 1846.

Test consisting of a relatively small number of chambers which

increase very rapidly in size from the posterior to the anterior end;

peripheral margins sharp-angled. The sides of the shell are

laterally compressed and parallel, only their extremities form-

ing the sharp-angled periphery; posterior end acuminate, anterior

broad and obtusely rounded; ultimate chamber much elevated and
larger than any other segment; aperture an arched median slit

along the inner margin of the final segment; length i.o mm.
Horizon and locality

.

—Miocene; James river, Va.
Geological distribution .—Tertiary.

Spiroplecta clarki.

Syn. Spiroplefla clarki Bagg, Johns Hopkins Univ. Circulars, vol. xv,

p. 5, 1895-

Te,st elongate, textulariform, finely arenaceous, firmly cement-
ed; compressed strongly, lateral margins sharp and very slight-

ly lobed; surface of shell rough, of a dull gray color; cham-
bers at first planospiral then arranged biserially with nine and
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ten respedlively on each side; aperture a median arched open-

ing; length 0.53 mm., breadth 0.20 mm.
The occurrence of SplropleBa has never been reported from

the Tertiary formation, save in the present instance, so far as

I am able to learn. It has, hovi^ever, been described from the

Cretaceous of Mississippi and from the Gault and Chalk of Eng-

land (Parker & Jones), and is sparingly found in present oceans

(Brady). It has also been reported from the Post-tertiary beds

of the northeast of Ireland (Wright).

The above specimens which have been identified as belonging

to the genus SpiropleBa seem to be new. They more nearly re-

semble SpiropleHa bifor^m's Vdixli&x &.]or\es, but differ from that

species in the possession of sharp angular edges. The distal

end is more obtusely rounded than in Textularian types and

the chambers are less regularly developed. Only two specimens

have thus far been discovered.

Horizo7i and locality.—Eocene; Woodstock, Va.

Geological distribution

.

—Eocene.

Genus BULIMINA d'Orbigny.

Bulimina aculeata.

Syn. Bulimina aculeata d'Orbigny, Ann. Sci. Nat., vol. vii, p. 269. No.

7, 1826.

Bulimina aculeata Brady, Chal. Rep't, vol. ix, p. 406, pi. li, figs. 7-9,

1884.

Test composed of numerous irregular sized chambers arrang-

ed in a short triserial spire; anterior end obtusely rounded and

free from surface ornamentation, posterior ending rather bluntly

and furnished with spines, the lower chambers also have spines

and irregular ridges more or less developed; length .60 mm.
This is not a common form in the Virginia Miocene. Its

peculiar surface ornamentation makes it easy to identif5^

Horizon and locality

.

—Miocene; James river, Va.

Geological distribtitio7i.—Miocene.

Bulimina buchiana.

Syn. Bulimiiia buchiana d'Orbigny, Foram. Foss. Vien. p. 186, pi. xi,

figs. 15-18, 1846.

,
Bulimina buchiana Brady, Chal. Rep't, vol. ix, p. 407, pi. li, figs.

18, 19, 1884.

Test short and stout, triserial, tapering; posterior end acutely

rounded, anterior obtuse; segments distinA, slightly inflated;

surface of shell marked by definite longitudinal costse, which
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extend from the posterior to near the central portion of the fin-

al segments. Aperture an elongated slit near the lower portion

of the septal plane; length variable.

Prof. H. B. Brady considers that this form occupies an inter-

mediate position between Bidimina inflata and Buliniina rostrata,

but the costse of the former are short and extend into stout

spines beyond the margin of the chambers, while the costse of

Bulimina rostrata are continuous and cover almost the whole
test and the segments are either indistin(ft or entirely concealed.

This species is very common at a depth of 645 feet in the

well boring at Norfolk, Va.

Horizon and locality.—Miocene; Norfolk, Va., common in well

borings, depth 645 to 695 feet.

Geological distribution.—Eocene to Recent.

Bulimina eiongata.

Syn. Buliinina elongata d'Orbigny, Foram. Foss. Vien., p. 1S7, pi. xi,

figs. 19, 20, 1846.

Test very much attenuated though tapering but .slightly from

end to end; segments short, oval, somewhat irregularly arrang-

ed and lobulated at the margins, not smooth as in Bulimina

imbiicaia Reu.ss, which it somewhat resembles; primordial end

sharply, anterior obtusely rounded; chambers numerous, of ir-

regular size and separated by depressed septa; ultimate cham-
ber provided on its septal face with a conmia-shaped aperture;

length 0.37 mm,
Horizon and locality

.

—Miocene; Plum Point, Md., rare.

Geological distribzction —Lower Tertiary to Recent.

Genus SPIROLGCULINA d'Orbigny.

Spiroloculina planulata.

Syn. Mitiolites planulata Lamarck, Ann. dii Museum, vol. v, p. 352, No.

4, 1805.; Anim. sans Vert., vol. vii, p. 613, No. 4, 1822.

Spiroloculina planulata Brady, Clial. Rep't, vol. ix, p. 148, pi. ix,

fig. 2, a, b, 1884.

Test free, calcareous, imperforate, oval, complanate, and only

slightly depressed at the center; chambers smooth, compressed,

placed alternately on opposite sides of the shell. The peripher-

al margins are gently rounded. The aperture is in the form of a

narrow high arched or horse-shoe .shaped opening with a projeA-

ing tongue at the lower margin; length 0.90 mm, breadth 0.60 mm.
I have only one specimen of this interesting species. Accord-

ing to Prof. H. B. Brady, recent specimens of this form are found
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abundantly on the shores of the British Isles, and in temperate

seas it has a wide distribution but it is unknown in the cold

water of ar(5lic latitudes.

Horizon and locality — Miocene; Yorktown, Va.

Geologicxl distribution.—Lower Lias? Tertiary and Recent.

Genus MILIOLIMA Williamson.

Miliolina seminulum.

Syn. Serpiila saiiinulum Linne, Syst. Nat., 12 ed., p. 1264, No. 791, 1767;'

13 ed. (Gmelin's), p. 3739, No. 2, 1788.

Miliolina seminulum Williamson, Rec. Foram. Gt. Brit., p. 85, pi.

vii, figs. 183-185, 185S.

Miliolina seminulum Brady, Chal. Rep't, vol. ix, p. 157, pi. v, fig.

6, a, b, c, 1884.

Test free, calcareous, imperforate, elliptical or oblong in out-

line, consisting of five visible, elongated, smooth segments.

The segments are arranged in an inequilateral way about a Mil-

ioline axis. The two outer ones extending the whole length of

the shell with their ends overlapping and the aperture a horse

shoe-shaped opening, placed in the end of the larger segment.

This species of Miliolina was first recognized in the Miocene

of St Mary's, Maryland, by Isaac Lea and was described by him

under the name Miliola marylandica in his Contributions to Ge-

ology, 1833, pp. 215, 216, pi. 6, fig. 227, as follows:- "Shell el-

liptical, depressed in the middle, rounded at the edges, lobes in

conta(5t; mouth small, round, terminal, furnished with a large

tooth".

In the above description of Mr. Lea no reference is made to

the smooth chara(5ler of the shell or to the number of segments

but his figure indicates a smooth form with three segments up-

on one side and is undoubtedly to be referred to the species Mil-

iolina seminulum Linne; length 0.60-0.74 mm., breadth 0.^30-0.47

mm.
Horison and locality.— yi\oc&n&; Yorktown, James river, Va.;

Jones Wharf, St. Mary's, Md.
Geological distribution.—Eocene to Recent.

Genus LAGENA Walker and Boys.

Lagena globosa.

Syn. Vermiciihim globosum Montagu, Test. Brit., p. 523, 1S03.

Lagena globosa, Brady, Chal. Rep't., vol. ix, p. 452, pi. Ivi, figs, i,

2, 3, 1884.

Test subglobular, elliptical or pyriform, smooth, anterior mar-
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gin somewhat projedling; cell walls thin, hyaline, aperture in

an entosolenian neck; length 2.00 mm., breadth 1.50 mm.
Horizon and Locality

.

—Pleistocene; Cornfield Harbor, Md.
Not common.

Genus NODOSARIA Lamarck.

Nodosaria acuieata.

Syn. Nodosaria acuieata d'Orbigny, Foram. Foss. Vien., p. 35, pi. i, figs.

26, 27, 1846.

Test rather small, short and stoutly built; primordial end blunt-

ly rounded, anterior large and bulbous, prolonged into a tubular

neck which carries the aperture; segments five in number, short,

only slightly constridted, surface very thickly covered with spines

which proje(5l straight out, or nearly so, from the surface.

This interesting species should perhaps be considered as iden-

tical with Nodosaria hispida d'Orbigny, but typical forms of the

latter are always deeply constridted at the nodes and sometimes
the chambers are entirely separated and are then conne(!;\ed by
stoloniferous tubes, while the segments of Nodosaria acuieata are

almost flush at the sutures.

Horizon and locality.—Miocene; Norfolk, Va. Well boring,

depth 665 feet.

Nodosaria affinis.

Syn. Nodosaria affiuis d'Orbigny, Foram. Foss. Vien., p. 39, pi. i, figs.

36-39, 1846.

Nodosaria affinis Sherborn and Chapman, Jour. Roy. Microsc. Soc,
ser. 2, vol. vi, p. 748, pi. xiv, -fig. 33, 1886.

Test very large, nearly straight, more tapering than Nodosar-
ia bacilhim and without having the primordial chamber larger

than the succeeding one; proximal end acuminate; chambers num-
erous, unconstridted below but becoming distinctly so above; sur-

face marked by about ten distin(5l elevated costse as in Nodos-
aria bacillu7n; aperture central, elevated on the ultimate chamber;
length 9.00 mm. or more.

Horizon and locality.—Eocene; Woodstock, Va.
Geological distributio?i

.

—Tertiary.

Nodosaria bacillum.

Syn. Nodosaria bacillum Defrance, Diet. Sci. Nat., vol. xxxv, p. 127;

vol. xxxvi, p. 487, Atlas Conch., pi. xiii, fig. 4, 1825.

Nodosaria bacillum Bagg, Johns Hopkins Univ. Cireiilars, vol, xv,

p. 5, 1895.

Test very large, straight or nearly so, surface marked by a-

bout ten very distind; snow-white costae, though the number does
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not remain constant, some specimens having only eight costa; be-

low and as many as twelve above; primordial chamber bulbous,

acuminate, though with the spine usually broken; segments reg-

ular, less distinct below, marked by straight transverse septa;

length, fragments of nine chambers measure five mm.

Horizon and locality .— ^OQ^xi^\ Woodstock, Va.

Geological distribution .—Tertiary

.

Nodosaria communis. .

Syn. Dentaliiia communis d'Orbigny, Mem. Soc. geol. France, vol. iv,

p. 13, pi. I, fig. 4, 1840.
.

Nodosaria comviunis Bagg, Jolins Hopkins Univ. Cnxulars, vol.

XV, p. 5, 1895.

Test elongate, smooth, with depressed oblique septa; prmior-

dial chamber larger than the one succeeding and in our speci-

men acuminate; ultimate chamber elongate, tube- like; transverse

se<5tion circular; aperture round, smooth; length 0.60 mm.

NodosaricE are very rare in the Miocene of Maryland and I have

only one specimen of the above species. It possesses but three

chambers and is undoubtedly a young form.

Horizon and locality

.

—Eocene; Sunnyside, Md.

Geologicul distidbiition.—Permian to Recent.

Nodosaria consobrina, var. emaciata.

Syn. Nodosaria consobrina var. emaciata Reuss, Denkschr. Akad. Wiss.

Wien., vol. xxv, p. 132, pi. ii, figs. 12, 13, 1865.

Test smooth, elongate, tapering, segments numerous, short,

elongate-oval; .'-imilar to Nodosaria consobrina \m\. more elongat-

ed and slender; septa somewhat depressed, transverse. The prox-

imal chamber is rounded and ends in a nipple-shaped aperture.

Horizon and locality

.

—Eocene; Marlboro, Md.

Nodosaria farcimen.

Syn. 6'r//?6'r^;m/«7'-rzw^« Soldani, Testaceographia, vol. i, pt. 2, p. 98,

pi. cv, fig. 0., 1791.

Nodosaria farcimen Brady, ChaL Rep't, vol. ix, p. 498, pi. Ixii, figs.

17, 18; (woodcuts, fig. 13, a, b, c,).

Test smooth, arcuate, tapering, with from six to ten inflat-

ed segments separated by deep, straight, transverse sutures.

The latter feature separates this species from Nodosaria com-

munis in which the sutures are oblique. There is also an ir-

regularity in the increase of the size of the chambers notice-

able in most specimens. Ultimate chamber prolonged into a

round tube which bears the oral opening; length 2.82 mm. (Cre-

taceous), 1. 10 mm. (Eocene).

Specimens of the above species from the Cretaceous of New
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Jersey are much larger and show less regularity in the size

of the chambers. The small Eocene specimens are not very
common

.

Horizon and locality.—Eocene; Pamunkey river, Va.

Geological distribution.—Permian to Recent.

Nodosaria obliqua.

Syii. Nautilus obtiquus I,imie, Syst. Nat., 12 ed., p. 1163, 281, 1767 ; ibid,

13 ed. (Gmelin's), p. 3372, No. 14, 178S.

Nodosaria obliqua Brady, Chal. Rep't, vol. ix, p. 513, pi. Ixiv, figs.

20-22, 1884.

Test, variable in size, sometimes very large, elongate, taper-

ing, arcuate; septal lines depressed, surface costate, costae var)'-

ing in size and number in different specimens; chambers nutli-

erous, ventricose, distincft; aperture central, radiate.

The few specimens we have of this species are rather short

and stoutly built like Dcyitalina confliiens ^q.\^ss, which form they

are identical with, the latter being a variety of this exceeding-

I5' variable species.

Locality.—Norfolk, Va. Well-boring, depth 685 feet.

Geological distribution.—Lias to Recent.

Genus VAGINULINA Lamarck.

Vaginulina legumen.

Syn. Nautilus legumen Linne, Syst. Nat., 10th Ed., p. 711, No. 248, 1758;

I2tli Ed., p. 1164, No. 288, 1767.

Vaginulina legumen Bagg, Johns Hopkins Univ. Circulars, vol. xv,

P- 5, 1895-

Test nearly straight, pod-like, compressed, smooth, consisting

of only six chambers; septa limbate, parallel, oblique, less dis-

tindl towards the distal end; ultimate chamber slightly pro-

longed at the anterior end; aperture radiate; length 0.80mm.
Horizon and locality

.

—Eocene; Sunnyside, Md.
Geological distribution.—Trias to Recent.

Genus CRISTELLARIA Eamarck.

Cristellaria cultrata.

Syn. Robulus cultratus Montfort, Conch. Syst., vol. i, p. 214, 54 genre, 1808.

Cristellaria cultrata Parkers Jones, Phil. Trans., vol. civ, p. 344, pi.

xiii, figs. 17, 18; pi. xvi, fig. 5, 1865.

Test circular, biconvex, smooth and glistening, margin sharp,

broadly keeled; chambers seven to eleven, somewhat convex,

smooth or costate; aperture radiate. '

Cristellaria cultrata is a common form at several localities in

the Upper Cretaceous formations of New Jerse5^ The width
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of the marginal keel is very variable though always more or less de-

veloped and serves to distinguish this species from Cristellaria

rotulata which it resembles; geologically it has a wide range, being
found as early as the Triassic (Lias; and still existing in present
oceans.

Localsty.—Norfolk, Va. Well boring, depth 695 feet.

Crisfit^ld, Md. Well boring, depth 776 feet.

Cristellarii radiata.

Syn. Robulina radia'.a Borneinann, Zeitsch. deutsch. geol. Gesell., vol.

vii, p. 334, pi. XV, fig. r, 1855.
Cristellaria radiata Bagg, Johns Hopkins Univ. Circulars, vol. xv,

p. 5, 1895-

Test nearly circular, moderately compressed, with circular,

raised umbilicus; final convolution showing ten strongly curv-
ed even chambers, marked externally by raised white septal lines

which become less distin<ft towards the peripheral margin; keel
quite definite and of the .same snow-white color as the rais-

ed septa, while the chambers are darker in color and are strong-
ly contrasted with the rest of the shell. The surface is smooth
:ind glistening; the aperture radiate; diameter 1.26 mm.

Horizon and locality

.

—Eocene; Woodstock, Va., rare.

Geological distributioji.—Tertiary.
Cristellaria rotulata.

Syn. LenticuHtes j-otulata Lamarck, Ann. du Museum, vol. v, p. 18S, No .

3; Tableau Encyc. et Meth. pi. cccclxvi, fig. 5, 1804.
Cristellaria rotida'ta Parker & Jones, Phil. Trans., vol. civ, p. 345, pi.

xiii, fig. 19, 1865.

Test involute, biconvex, smooth, peripheral margin sharp, non-
carinate, chambers numerous, eight or nine in the last con-
volution; septa moderately curved, visible externally as fine

lines; aperture elliptical, radiate.

The genus Cristellaria although found so abundantly in the
New Jersey Cretaceous seems to be rather rare in the Atlan-
tic SlopeTertiary and is represented by only a few species.

Cristellaria wetherellii.

Syn. Marginulina zcetheretlii ]on^s, Morris's Cat. Brit. Foss., ed 2, p. 37,
1854.

Cristellaria wetherellii Brady, Chal. Rep't, vol. ix, p. 537, pi. cxiv,
fig. 14, 1884.

Test elongate, compressed, pod-like, primordial segments more
or less involute, ultimate segments extended into a straight or
nearly straight series, surface of shell marked by large tubercles
more or less regularly arranged along the septal lines and also

upon the chambers of some segments.
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Transverse se(5lions are elliptical and show in some forms an

angular periphery and when so approaching C^'istellaria dec-

orata Reuss, in outline. Another closely allied form is seen

in Marginulina hochstetteri Stache, which has the tubercles de-

veloped but lacks the costse and chamber decoration. Aperture
round and situated at the end of a somewhat prolonged neck;

length 1.56 mm., breadth 0.50 mm.
This highly ornamented Cristellaria was also found by the

author in the Cretaceous of New Jersey but it is rare. In

the material from the well boring at Crisfield there are many
of this species at a depth of 776 feet.

Horizon and locality .-—Miocene?; Crisfield, Md. Well boring;

depth 776 feet.

Geological distribictio7i.—Cretaceous to Recent.

Genus POLYMORPHINA d'Orbigny.

Polymorphina amygdaloides.

Syn. Polymorphina amygdaloides Reuss, Sitzungsb. Akad. Wiss. Wien,
vol. xviii, p, 250, pi. viii, fig. 84, 1855.

Polymorphina amygdaloides Bagg, Bull. U. S. Geol. Surv., No.

141, p. 91, 1896.

Test ovoid, flatly compressed upon one side, somewhat covex
upon the other; anterior end acute, posterior obtusely round-

ed; chambers three or four elongated, alternating, not all e-

qually depressed, septal lines somewhat depressed, especially the

longest. The surface is smooth and glistening; length 0.35 mm.
The above form is not typical for the species, being more

unsymmetrical than usual owing to the prominence of one of

the lateral chambers. According to Messrs. Brady, Parker and

Jones, this species is very variable in form and includes such

varieties as Polymorphina minuta Roemer, Polymorphina guttula

Reuss, Polymorphiria depatiperata Reuss, etc.

Horizon and locality.—Eocene; Pamunkey river, Va.

Geological distribution.—Tertiary to Recent.

Polymorphina austriaca.

Syn. Guttulina austriaca d'Orbigny, Foram. Foss. Vien., p. 223, pi. xii,

figs. 23-25, 1846.

Polymorphina austriaca Bagg, Johns Hopkins Univ. Circulars, vol.

XV, p. 5, 1895.

Test oviform, smooth, moderately compressed, acuminate an-

teriorly, consisting of four chambers which are oblong, oblique
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and somewhat convex, separated by fairly deep sutures; aper-

ture mammillate.

d'Orbigny considers that Guttulina nitida is closely related

to this species but states that it differs from it in the more
elevated chambers. Our specimens are slightly more acute post-

eriorly than d'Orbigny's figure.

Horizon and locality.—Eocene; Woodstock, Va.

Geological distribution.—Tertiary.

Polymorphina communis.

Syn. Guttulina communis d'Orbigny, Ann. Sci. Nat., vol. vii, p. 266, No.

15, pi. xii, figs. 1-4; Modele, No. 62, 1826.

Polymorphina communis Bagg, Bull. U. S. Geol. Surv., No. 141, p.

92, 1896.

Test irregular ovoidal, or egg-shaped, consisting of four or

five distincft segments; anterior extremely acute, posterior ob-

tuse; chambers inflated, elliptical, embracing; surface smooth with

distindl septal depressions; aperture mammillate; diam. 0.35 mm.
This species occurs quite abundantly in the New Jersey Cre-

taceous but the forms are much larger than in the Eocene
of Maryland.

Horizon and locality.—Eocene; Woodstock, Va. ; Pamunkey riv-

er, Va.

Geological distribution.—Eias to Recent.

Polymorphina compianata.

Syn. Polymorphina coi7iplanata d'Orbigny, Foram. Foss. Vien., p. 234,

pi. xiii, figs. 25-30, 1846.

Test complanate, elongate, resembling Frondicularia in out-

line, chambers numerous, arranged biserially; anterior end acute,

posterior obtusely rounded, lateral margins rounded, nearly paral-

lel; septal lines depressed, slightly oblique and alternating; cham-
bers somewhat lobed at the margin and elevated but not strong-

ly so; surface smooth; aperture mammillate; length 1.73 mm.,
breadth 0.50 mm.
Horizon and locality.—Eocene; Pamunkey river, Va.
Geological distributio?i.—Cretaceous and Tertiary.

Polymorphina compressa.

Syn. Polymorphina compressa d'Orbigny, Foram. Foss. Vien., p. 233, pi.

xii, figs. 32-34, 1846.

Polymorphina compressa'Bra.diy, Parker and Jones, Trans. Linn. Soc,
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London, vol. xxvii, p. 227, pL xl, fig. 12, a-f, 1870.

' 'Shell oblong, inequilateral, compressed, more or less fusiform

:

chambers numerous, arranged in two inequal series, somewhat in-

flated; septal lines depressed; surface smooth or faintly striated; a-

perture variable, usually simple, circular, coronate; sometimes lab-

yrinthic or porous"; length, from one twentieth to one tenth of an

inch; (Brady, Parker and Jones, loc. cit.); length 0.82-1.30

mm., breadth 0.43 mm.
This species is very common in the Maryland Miocene beds

especiall}^ at Plum Point, Jones Wharf, Md., and also occurs in

the bluffs on the James river, Va.

Horizon and locality .-—Eocene; Woodstock, Va. Miocene; Plum
Point. Md., Norfolk, Va. Well boring; depth, 685 feet.

Geological distribution.—Lias to Recent.

Polymorphina elegantissima.

Syn. Polymorphina elegantissima Parker & Jones, Phil. Trans., vol. civ,

table X, p. 438, 1865.

Polytnorphina elegantissima Brady, Parker & Jones, Trans. Linn.'

Soc, London, vol. xxvii, p. 231, pi xl, fig. 15 a-c, 1870.

Test ovoidal, anterior end acute, posterior obtusely round-

ed; chambers four or five, elongate," arranged in an inequilater-

al biserial manner and overlapping in such a way that while

one side remains nearly flat the opposite is more or less irreg-

ularly vaulted and shows all the chambers in parallel arrange-

ment; final segment broad below, embracing, and bearing the

mammillate aperture upon the anterior end. Shell surface smooth,

finely perforate; length 0.60 mm., breadth 0.40 mm.
Prof. Brady considers that Polymorphina problema var. del-

toidea Reuss, and Polymorphina anceps Reuss, are identical with

this species.

/-forizon and locality.—Eocene; Woodstock, Va.

Geological distribntion

.

—Eocene to Recent.

Polymorphina gibba.

Syn. Globtilina gibba d'Orbigny, Foram. Foss, Vien., p. 227, pi. xiii, figs.

13, 14, 1846.

Polymorphina gibba Bagg, Johns Hopkins Univ. Circulars, vol. xv,

P- 5, 1895.

Test subglobular, apex slightly produced, base obtusely round-

ed, consisting of from two to four chambers compacftly joined

and overlapping. The surface is smooth and unmarked b\' sept-
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al constridlions. Septa are visible as delicate, oblique lines;

transverse sedlion nearly circular; aperture mammillate; length

0.35 mm., breadth 0.30 mm.

Specimens of the above species from the Eocene of Maryland

are very similar to those from the Navesink formation (lower

marl bed) of New Jersey, but the Eocene forms are much small-

er. It is not a common species in the Eocene.

Horizon and localitv.—-Eocene; Woodstock, Va.

Geological distributio7i.—Jurassic to Recent.

Polymorphina lactea.

Syn. Serpula lactea Walker and Jacob, (fide Kanniacher's Ed.), Adams
Essa3^s Microsc. p. 634, pi. xiv, fig. 4, 1798.

Polymorphina lactea Brady, Parker and Jones, Trans. Linn. Soc.

London, vol. xxvii, p. 213, pi. xxxix, fig. i, a-c, 1870.

Test ovate or subpyriform, only slightly compressed, consist-

ing of three or four chambers with flush sutures and scarce-

ly distinct septal lines; aperture terminal, radiate; diam. 0.39

mm.

Horizon and locality

.

—Miocene, Plum Point, Md.

Geological distribution.—Jurassic to Recent. Not common.

Polymorphina praelonga.

Syn. Polymorphina prcelonga Terquem, Mem. Soc. geol. France, ser. 3,

vol. i, p. 39, pis. iii, viii, figs. 20, 21; 1878.

Polymo7'phina prcelonga Bagg, Johns Hopkins Univ. Circulars, vol.

XV, p. 5, 1895.

Test elongate-oval, attenuated anteriorly; smooth and glisten-

ing, nearly circular in transverse se(?tion; three or four slight-

1}^ raised, elongate chambers, marked b}' somewhat depressed

septa; length 0.79 mm.
This species with its many varieties is beautifully illustrated

in Terquem 's monograph on the Eocene Foraminifera of Par-

is. According to that author this species is more abundant

in the Eocene, being quite rare in deposits of Pliocene age.

Horizon and locality

.

—Eocene; Woodstock, Va.

Geological distribution.—Eocene to Pliocene.

Genus UIVGERINA d'Orbigny.

Uvigerina canariensis.

Syn. Pvigerina canariensis d'Orbigny, Foram. Canaries, p. 138, pi. i.
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figs. 25-27, 1839.

Uvigerina uriiida d'Orbigny, Foram. Foss. Vien., p. 189, pi. xi,

figs. 21-22, 1846.

The test of Uvige^dna canaidensis is characterized, by its smooth

shell although faint indications of costse are sometimes seen

in recent specimens and in the form described by d'Orbigny

under the name Uvigerina urnula from the Miocene of the Vienna

Basin. The shell is in the form of an irregularly built tri-

serial spire of various length , and ends in a more or less elong-

ated tube with a flaring aperture.

The segments are more or less globose and distin(ft, the sut-

ure being well marked; length 0.57 mm.
Horizon afid locality

.

—Miocene?; Crisfield, Md. Well boring;

depth, 776 feet.

Geological distribution

.

—Miocene to Recent.

Uvigerina pygmsea.

Syn. Uvigerina pygnicea d'Orbigny, Ann. Sci. Nat., vol. vii, p. 269, pi.

xii, figs. 8, 9, 1826. Modele, No. 67.

Uvigerina pygnicsa Parker and Jones, Phil. Trans., vol. civ, p. 363,

pi. xiii, figs, 53-7; xvii, fig. 65, 1865.

Test more or less broadly ovate and stoutly built, with thick

shell-wall. The chambers are numerous, large and globose, and

are separated by depressed septal lines. The surface is marked

by a number of prominent longitudinal costae which are less num-
erous and larger than in the longer and more tapering Uvi-

gerina teyiuistriata Reuss. The primordial end is rounded, the

anterior extended into a short tubular neck with a flaring aper-

ture.

This interesting little species occurs very abundantly in the

samples of greensand from the well boring at Norfolk, Va.,

and is not rare in the boring at Crisfield, Md.

Horizon and locality.—Miocene; Norfolk, Va. Well boring;

depth, 645 to 685 feet. Occurs also at Crisfield, Md., in a deep

artesian well boring.

Geological distribution.—Miocene to Recent.

Uvigerina tenuistriata.

Syn. Uvigeritia tenuistriata Reuss, Sitzungsb. Akad. Wiss. Wien., vol.

Ixii, p. 485, pt. i; von Schlicht, Foram. Septar. Pietzpulil, pi. xxii,

figs. 34-37, 1870.
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Test much more finely striate than Uvigerina pygmcBa and
more slender, tapering to a small well rounded end below and
gradually increasing in size above. The chambers are not so

globose and the septa are not so depressed as in Uvigerina
pygmrea. Aperture at the end of a flaring tubular neck as in

typical Uvige7'i)ia forms.

The above species is less common than the allied form Uvi-

gerina pygnicBa.

Horizon and locality.—Miocene; Norfolk, Va. Well boring,

depth 645 to 685 feet. It also occurs in the artesian well bor-

ing, Crisfield, Md.
Geological distribution.—Upper Oligocene to Recent.

Genus GLOBIGERINA d'Orbigny.

Globigerina bulloides.

Syn. Globigerina bulloides dL^Orhx^ny, h.xv!\.^c\.^a.\.., vol. vii, p. 277,

No. I, 1826. Modele's No. 17, (young) and No. 76.

Globigerina bulloides d'Orbigny, Foram. Foss. Vien., p. 163, pi. ix,

figs. 4-6, 1846.

Globigerina bulloides Brady, Chal. Rep't, vol. ix, p. 593, pi. Ixxvii,

and pl. Ixxix, figs. 3-7, 1884.

"Test Spiral, subtrochoid; superior surface convex, inferior

more or less convex but with deeply sunken umbilicus, peri-

phery rounded, lobulated; adult specimens composed of about

seven globose segments, of which four form the outer con-

volution, the aperture of the individual chambers opening in-

dependently into the umbilical vestibule; diameter sometimes one
fortieth of an inch (0.63 mm.), but oftener much less." (Brady,

loc. cit.

)

Globigerina bulloides is not an unusual form in the Miocene of

Virginia but it is more abundant at Plum Point, Maryland than

elsewhere.

Horizon and locality.—Eocene; Woodstock, Va. Miocene; Dar-

lington, S. C, James river and Yorktown, Va., Plum Point,

Maryland.

Geological distribution.—Cretaceous to Recent.

Genus SPIRHLINA Ehrenberg.

Spirillina orbicularis, n. sp.

Test free, consisting of a non-septate tube coiled in a piano-



34 Bulletin io 328

spiral manner and forming in our specimen about seven convol-

utions. The peripheral margin is broadly rounded. The lateral

surfaces are unlike, upon one the inner side of the coils are

marked by a large number of elliptical pits while the opposite

is somewhat granulated and apparently without the depressions.

The final convolution ends in a constriAed aperture, .slightly ec-

centric; diam. 0.52 mm.

The above species resembles Spirillina margaritifera William-

son with this difference that in place of tubercles we have de-

pressions. I have only one specimen of this interesting form

but it is perfect and I have no hesitation in pronouncing it to

be new.

Horizon and locality

.

—Miocene; Yorktown, Va.

Genus DISCORBINA Parker & Jones.

Discorbina bertheloti.

Syn. Rosalina bertheloti d,Orh\^ny, Foram. Canaries, p. 135, pi. i, figs.

28-30, 1839.

Discorbina bertheloti Bagg, Bull. U. S. Geol. Surv., No. 141,

p. 92.

Test very compressed, carinate, finely punctate; spiral side ap-

proximately flat, reverse side low-convex; chambers depressed,

convex, numerous, margins slightly limbate; ultimate chamber

larger than the one preceding. The shell is quite similar to

Trnncatnlina lobaluta, but it is more depres.sed and the walls

are more finely perforate; diam. 0.42 mm.

Horizon and locality

.

—Eocene; Woodstock, Va.

Geological distribution.— Q.XQX.Q.C.Q.OWS to Recent.

Discorbina orbicularis.

Syn. Rosalina orbicularis Terqueni, Anim. sur la Plage de Dunkerque.

pt. 2, p. 75, pi. ix, fig. 4, a, b, 1876.

Discorbina orbicularis Brady, Clial. Rep't, vol. ix, p. 647, pi.

Ixxxviiii, figs. 4-8, 1884.

Test small, nearly circular, superior side convex, inferior de-

pressed at the umbilicus and slightly concave; peripheral mar-

gin sharp.

The superior chamber shows numerous, very much elong-

ated chambers which extend nearly half way around the shell

as they reach the peripheral margin. Upon the inferior side only

three or four segments are visible and these are marked by
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very slight septal depressions. The aperture is in the form of an
elongated slit reaching from the margin to near the umbilicus
upon the inferior surface.

Diam., 0.39.

I have onl}' one specimen of this minute shell.

Hoidson and locality.—Miocene; Darlington, S. C.

Geological distribution

.

—Miocene to Recent.

Genus TRUNCATULINA d' Orbigny.
Truncatulina haidingerii

Syii. Rotalina liaidingt'rii ^'Orhigwy, 1S46, Foram, Foss, Vien., p. 154,

pi. vii, figs. 7-9.

Rotalina ehrenbergii Bailey, Sniitl:sonian Contrib. to Knowl.,

^
vol. II, Art. 3, p. 10, figs. 11-13, 1851.

Truncatulina haidingerii Brady^ Chal. Rep., vol. ix, p. 663,

pi. xcv, fig. 7, a-c. 1884.

Test circular, biconvex, trochoid, composed of three volutions.
Upon the inferior side the chambers are marked by nearly

straight somewhat depressed septa, while upon the superior side
the septa are more or less curved backward, often quite strongly
so. The aperture is in the form of a very small slit near the
periphery.

This species is very similar to Truncatulina ungeriana but dif-

fers from it in being more vaulted and less depressed at the um-
bilicus. There is no distinct groove following the whorls upon
the superior side and the perforations are much smaller than in

its allied form.

Our forms of this species from the well boring at Norfolk, Va.,
found at a depth of 685 feet are of Tertiary age (lower?) and are
identical with Rotalia propinqua Reuss, which must be consid-
ered as a synonym of Truncatulina haidingerii d' Orbigny.

Horizon and locality.—^oxioVa, Va. Well boring, depth 685
feet.

Geological distribution.—^xoX.'A.Q.^ons to Recent.

•Truncatulina lobatula.

Syn. Nautilus lobatulus^-slV&x &.l2.zoh, 1798, (fide Karmacher's Ed.)
Adams Essays Microsc, p. 642, pi. xiv, fig. 36.

Triincatuli7ia lobatula Brady, Chal. Rept., vol. ix, p. 660, pi.

xcii, fig. 10, pi. xciii, figs. 1,4, 5; pi. cxv, figs. 4, 5, 18S4.

Test plano-convex, moderately vaulted; last volution consist-

ing of seven, eight, or nine chambers with slightly depressed
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septa; septal lines being more curved on the superior surface.

Aperture a small neatly shaped arch at the inferior margin of the
ultimate segment.

Diameter, o. 6 mm.
The above species shows great variation. Professor Brady con-

siders that the more convex varieties merge into Truncatulifia

refulgens, while flattened forms resemble Tmncatulina wuel-

lerstorji. The regularly built convex varieties constitute the

Tru7icatidina boueana d'Orbigny, while the less regular are

equivalent to Truncatiilma variabilis of the same author. The
latter species is well represented in the very irregular wide spread-

ings forms from Plum Point, Md.

Horizon and locality.—Eocene; Woodstock, Va. : Miocene;

James River, Yorktown, and Norfolk, Va. ; Plum Point, and
Jones Wharf, Md.

Truncatulina variabilis.

Syn. Truncatulina variabilis d'Orbigny, Ann. Sci. Nat., vol. vii, p.

279, No. 8, 1826.

Truncatuli?ia variabilis Terquem, Mim. Soc. GeoL France, ser. 3,

voL II, Mem. iii, p. i, figs, 18—25, 1878.

Test consisting of a depresssd, plano-convex, exceedingly

variable form, the segments of which are never uniform or reg-

ular in arrangement as in Truncatulina lobaluta but are more or

less evolute in shape and the amount of depression. The sur-

face of the shell is coarsely perforate. Aperture a wide gaping

arch extending along the inner margin of the final convolution.

Diameter, 0.56— i mm.
Horizon and locality.— M-ioceno:; Plum Point, Jones Wharf,

Md.
Geological distribtition.—Eocene to Recent.

Genus PUL VINULINA Parker & Jones.

Pulvinulina elegans.

Syn. Rotalia elegans d'Orbigny, Ann. Sci. Nat. vol. vii, p. 276, No.

54. 1826.

Pulvinulina elegans Brady, 1884, Rept. Chal., p. 699, pi. cv,'

figs. 4-6.

Test large, orbicular, both sides convex, but more so upon the

inferior side; surface rough, marked especially upon the inferior

side by raised tubercles; peripheral margin sharp, slightly cari-

nate. The chambers are arranged in three convolutions which
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are all visible upon the superior side and separated by curved

band-like septa. Only faint irregular depressions of septal lobes

indicate the chambers of the final volution upon the inferior sur-

face. The septal lobes are not curved as upon the superior side;

aperture variable and sometimes invisible. Some forms show a

very small semi-lunar arch upon the lower surface.

Diam., 0.52--0.65 mm.
This little Pulvi?iulma is the most common form to be found

in the Eocene of Pamunkey river and shows great variation

in size and form.

Some specimens are plano-convex while others are distindlly

bi-convex. Transverse secftions show the same nummuline lamin-

ation as shown in figure 21 (woodcut; of the Challenger Report.

The Jurassic Epistomina of Dr. Uhlig (Jahrb. k. k. Geol.

Reichsanstalt, vol. xxiii, p. 770, pi. vii, fig. 10 and pi.

VIII. figs, I—3,) are very similar to our specimens but the

aperture does not appear to be the same. According to Professor

Brady this species is almost identical with Pidvinulina partschi-

ana d'Orbigny for he states that "The Rotalia elegans of the

'Tableau Method ique, founded upon figures in Soldani's 'Testa

-

ceographia' passes by insensible gradations into the Rotalina

partschiana of the Vienna Basin memoir. The particular variety

represented by the former figure attains larger dimensions, the

test is less convex and therefore relatively thinner, and the septa

are marked by broad, clear lines, neither elevated nor depressed,

whilst in the latter the sutures, especially on the inferior face,

are generally more or less limbate externally.
'

'

This author further states that Pidvinulina elegans occurs in

comparatively shallow water while Pulvinulina partschiana is a

deep water form.

Horizon and locality.—Eocene; Pamunky river, Va.

Geological distributio?i

.

—Jurassic to Recent.

Pnlvinulina schreibersii.

Syn. Rotalina schreibersii d'Orbigny, 1846, Foram. Foss. Vien., p. 154,

pi. VII, figs. 4—6.

Pulvinidina schreibersii Bagg, Johns Hopkins Univ. Circulars,

vol. XV, p. 5, 1895.

Test orbicular, superior side more convex than inferior; con-

sisting of about seven chambers in final convolution, (some speci-
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mens show nine); inferior side distindlly stellate with depressed

septal lines and elevated chambers, the latter feature being char-

adteristic for the species, and distinguishing it from Pulvinulina

karsteni by lack of peripheral keel. The final chamber is larger

and more globose than the one adjohiing; umbilicus depressed on
inferior side; aperture a submarginal slit.

Diameter, o. 4—0.54.

This species is not uncommon in the Eocene of Woodstock but

seems to be quite rare in the Miocene of James river, Va.
Professor Brady does not mention this species as occurring back

of the Miocene but states that it is common in the lateTertiaries of

Europe.

Horizon and locality.—Eocene; Woodstock, Va.: Miocene;

James river, Va.

Geological distribution.—Eocene to Recent.

Genus ROTALIA Lamarck.
Rotaliabeccarii.

Syn. Nautilus beccarii L,inne, 1767, Syst. Nat., Ed. 12, p. 11 62; 1788,

ibid. Ed. (Gmelen's) 13, p. 3370, No. 4.

Rotalia beccarii Williamson, 1858, Rec. Foram. Gt. Brit., p. 48,

pi. iv. figs. 90—92.

Rotalia i^^rfffrzV Parker & Jones, Phil. Trans., vol. civ, p. 388, pi.

xvi, figs. 29, 30, 1865.

Test finely porous, formed of a nearly circular low turbinoid

spire, peripheral margin lobulated, obtusely rounded; chambers
numerous, ten to fortj^ somewhat inflated, about ten in the final

convolution, and separated by depressed nearly straight septal

lines. Convolutions about three, inferior surface thickened, and
often beaded with exogenous granules at the umbilicus. Aper-

ture a notched, subdivided opening or a series of pores at the

inner margin of the ultimate chamber.

Diameter 0.34--0.74 mm.
The above species is a shallow water form and is rather com-

mon in the Pleistocene formation at Cornfield Harbor.

Ho7'izon and locality.—-Miocene; Darlington, S. C: Pleistocene;

Cornfield Harbor, Md.
Geological distribution.—Miocene to Recent.

Rotalia orbicularis.

Syn. Rotalia {Gyroidina) orbicularis d'Orbigny, Ann. Sci. Nat., vol.

VII, p. 278, No. i;—Modele, No. 13, 1826.

Rotalia orbicularis Terquem, Mem. Soc. Geol. France, ser. 3, vol.
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II, Mem. Ill, p. 60, pi. iv, figs, i—3,1882.

Test orbicular, piano- convex or nearly so, superior side being

flat, the inferior highly conv^ex and deeply excavated at the um-
bilicus; peripheral margin subangular, segments numerous sep-

arated by curved septa upon the superior side, consisting of

three or more convolutions, the inferior side consisting of

elevated segments showdng a somewhat lobulated margin and with

depressed septa.

Professor Brad)' says of this species "It is isomorphous with

Tj'uncatulina lobatida in the Planorbulinc series, and forms a

connecfting link between Rotalia beccarii and Rotalia soldinii.'"

Horizon and locality.— Miocene; Norfolk, Va.;685 ft.

Geological distribution.—Eocene to Recent.

Rotalia soldanii.

Sj'ii. Rotalia {Gyro7di>ia)soldaiiii cx'Orhigny, Ann, Sci. Nat., vol. vii, p.

278, No. 5;—Modele, No. 36, 1826.

Rotalia soldanii Hantken, 1875, Mittheil. Jahrb. d. k. ung. geol.

Anstalt, p. 80, pi. IX, fig. 7, a—c.

Test plano-convex or nearly so, circular, and with slightly lob-

ulated periphery, superior side showing numerous curved septa,

inferior much vaulted, with approximately straight septa which

are excavated at the umbilicus.

"The plano-convex habit of growth reaches its extreme devel-

opment, so far as the present genus is concerned, in Rotalia sol-

danii, the test of which resembles that of Rotalia orbicularis, ex-

cept that the convexity of the inferior side is considerably

greater. The species corresponds morphologically to Truncatu-

lina refulgens and Pulvinulina micheliniana , but the shell is more

neatly and compaAl}' built, the outline is more rounded, and the

walls more finely perforated than in either of the latter species.

Sedlions of the test show that the septal walls are double, and

that there is a considerable deposit of shell-substance in the region

of the umbilicus, but without any trace of canals." (Chal. Rept.,

vol. IX, p. 706.)

Horizon and locality —Miocene; Norfolk, Va. Well boring,

depth, 645 ft.

Geological distribution.—Cretaceous; Miocene to Recent.

Genus NONIONINA d'Orbigny.

Nonionina affinis,

Syn. Nonionina affinis Reuss, Sitz. Ak. Wiss. Wien., vol. iii, p. 72,
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pl. V, fig. 32, 1851.

Notiionina affinis Bagg, Johns Hopkins Univ. Circulars, vol.

XV, p. 5, 1895.

Test small, orbicular, strongly compressed, umbilicate, finely

perforate; chambers ten to twelve, small, flat, slightly curved,

separated by fairly distinc^t band-like septal lines; septal plane of

ultimate chamber somewhat higher than broad and quite large;

aperture short, semilunar.

Diameter, 0.32 mm.

Professor Reuss' figure agrees quite well with our specimen

but there are twelve chambers visible in the last volution. Ac-
cording to Reuss this species is closely related to Nonionina

punctata d'Orbigny, but the latter species is thicker in trans-

verse section.

Horizon and locality

.

—Eocene; Woodstock, Va.

Geological distribution.—Cretaceous and Tertiary.

Nonionina boueana.

Syn. Nonionina bouea?ta d'Orbigny, 1846, Foram. Foss. Vien.
, p. 108,

pl. V, figs. II, 12.

Nonionina boueana Brady, Chal. Rept, vol. ix, p. 729, pl. cix,

figs. 12, 13, 1884.

Test broadly oval, strongly compressed laterally, peripheral

margin sharp angled, segments numerous, usually about ten or

twelve in the last volution, long, narrow, with slight lobulated

margin separated by distindl septa somewhat curved especially

toward the younger chambers; umbilicus depressed; separated

from Nonionina scapha by its sharp peripheral margin and more
numerous chambers. Aperture a small, arched opening on the

inner margin of the septal plane.

Horizon a?z^ /^ot/z/>'.—Miocene; Norfolk, Va. Well boring,

depth, 645 feet.

Geological distribution.—Upper Oligocene to Recent.

Nonionina depressula.

Syn. Nautilus depressulus Walker & Jacob, 1798, Adams' Essays

Microsc, Kanmacher's Ed., p. 641, pl. xiv, fig. 33.

Nonionina depressula Brady, Chal. Rept., vol. ix, p. 725, pl. civ,

fig. 6, 7, 1884.

Nonionina depressula Bagg, Johns Hopkins Univ. Circulars, vol.

XV, p. 5. 1895.
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Test strongly depressed, convolute, peripheral edge round;
chambers numerous, ten to twelve in the last volution, slightly
curved septa; septal lines distinct and but faintly depressed, be-
coming more nearly straight as they approach the ultimate
chamber. Umbilical area granulated, nearly flush with the gen-
eral surface of the shell. Shell-wall thin and hyaline. Aperture
a narrow elongated slit.

Diameter, 0.26 to 0.34 mm.
Professor Brady considers this shallow water form as a starved

variety of its allies the home of which is in water of less than
fifty fathoms, and whose distribution is almost universal.

Horizon and locality—Eocene; Pamunkey river, Va.: Miocene;

Yorktown, Va.

Geological distributio7z.—Eocene to Recent.

Nonionina scapha.

Syn. Najitilus scapha Fichtel &M0II, 1803, Test. Micr., p. 105, pi. xix,

figs, d—f.

Nonionina scapha Brady, Chal. Rept., vol. ix, p. 730, pi. cix,

figs. 14, 15, and 16 ?, 1884.

Test free, hyaline, finely perforate, elongate, rather strongly

compressed, peripheral margin broadly rounded, chambers num-
erous, narrow and long, rapidly increasing in size toward the

ultimate chamber and separated by nearly straight septal lines

which are only slightly depressed. The ultimate chamber is the
largest and longest, extending fully two-thirds the length of the
shell. The septal plane is broadly oval or somewhat cordate;

convolutions about three; twelve to fourteen chambers in the last

volution, aperture a small concentric shaped median slit at the

inner margin of the final segment.

Length, 0.39—o. 65 mm.
Breadth, 0.3—0.47 mm.
This a common form in the Miocene.

Horizon and locality.—Miocene; James river, Yorktown, Va.

Plum Point, Md.

Geological distribution.—Miocene to Recent.

Polystomella striatopunctata.

Syn. Nautilus striatopunctata 'Pich.t&l 8i. Moll, 1803, Test. Micr., p. 61,

pi. iv, figs. a~c.

Polystomella striatopunctata Brady, Chal. Rept., vol. ix, p. 733, pi.

CIX, figs. 22, 23.
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Test rounded, both sides equally compressed, peripheral margin

obliquely rounded, becoming somewhat lobulated near the ulti-

mate chamber; segments triangular, ten in the last volution,

separated by straight, slightly depressed septal lines which are in

the shape of bridges marking the retral process of the shell; um-
bilicus very slightly depressed, septal plane nearly round, aperture in

the form of a series of pores or openings along the inner margin

of the ultimate segment.

Diameter, 0.26--0.78 mm.
Horipjon and locality.—Pleistocene; Cornfield Harbor. Md.

Geological distribution.—This beautiful little Polystomella of

variable size is the most abundant species in the Pleistocene

deposit at Cornfield Harbor.

Genus AMPHISTEGINA d'Orbigny.

Amphistegina lessonii.

Sjm. Amphistegina lessonii d'Orbigny, (parte)Ann. Sci. Nat., vol. vii.

p. 304, No. 3, pi. xvii,figs. 1--4, 1826.

Amphistegina lessonii Brady, Clial. Rept., vol. ix, p. 740, pi. cxii,

figs. 1—7, 1884.

Amphistegina lessonii Bagg, Johns Hopkins Univ. Circulars,

vol XV, p. 5, 1895.

Test circular, compressed, transverse se(5lion elliptical; super-

ior side only slightly more elevated than the inferior; superior

surface shows about eighteen angular segments; inferior surface

less distindlly chambered, more irregular; chambers narrow,

angular, visible in transmitted light; surface smooth, of a brown-

ish yellow color.

Diameter, 1.47--2 mm.
According to Professor Brady this species shows great variation

in the amount of convexity. Our specimens agree more closely

with his figure 4 of plate cvi, in the Challenger Report and

may be considered typical for the species.

This is not a common form and only three specimens have been

obtained on Potomac creek, and onl}' a few are found in the

Miocene of Darlington, nearly all of which are broken.

Horizon and locality.—Eocene; Woodstock, Va. : Miocene;

Darlington, S. C.

Geological distribution.—Eocene to Recent.
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Summary of Results.

The difference in size between the Cretaceous and Tertiary

Foraminifera is very marked, scarcely any of the latter approach-

ing the former in size. Whether this difference is due to the

unfavorable conditions for foraminiferal life or because of a dif-

ference in the forms of the Foraminifera is not altogether clear;but

it seems quite probable that it is due to the greater amount of

muddy sediment which is found in the Tertiary beds as compared

with the almost pure greensands of the Atlantic Cretaceous.

This difference in sediment points to more shallow water in

Tertiary than in Cretaceous time. Greensand at the present day

is being deposited at moderate depths in the Gulf of Mexico as

was shown by Pourtales. From the investigations of Murray

and Renard and others it is sufficiently proven that the produc-

tion of glauconite seldom takes place at depths greater than 900

fathoms, and generally occurs from 100 to 200 fathoms. This is

necessarily the case since usually the greater depths are found

too far from the land to allow inorganic materials to reach the

place where glauconite would otherwise be deposited, and it has

been shown that this inorganic matter in essential for the for-

mation of glauconite. This difference in depth is further sub-

stantiated in the Eocene by the great abundance of the shallow

water form, Pidvimilina elegans; and the absence of its relative,

Pidviiiulina partschiana, which is regarded as a deep water

species.

Among the most chara(5leristic genera of the forms identified

as belonging particularly to the Eocene may be mentioned

Amphistegma. The genus Nodosaria is represented by only five

species none of which are abundant. Cristellarians are also ap-

parently very scarce in the Eocene while the genus Polymorphina

has a wide representation. The genus Cyclammina is of excep-

tional interest inasmuch as it is considered by Prof. H. B. Brady

to be unknown in the fossil state, but that it occurs in beds of

Miocene age in New Jersey is proved beyond question by the

author who has given the specimens a careful and thorough

study.

The shell is finely arenaceo-siliceous and hence is unaffecfted by

acids. Its structure is peculiar and quite complex which, together
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with its large size and flattened form, make the genus easily

recognizable.

The following species belonging to the Eocene occur also in

the Cretaceous of New Jersey.

Nodosaria cominunis d'Orbigny.

Nodosaria consobrma var. emaciata Reuss.

Nodosaria farcinie7i Soldani.

Vaginulina legumen lyinne,

Polymorphina communis d'Orbigny.

Polymorphina compressa d'Orbigny.

Globigerina buUoides d'Orbigny.

Discorbina berthelott A' Orhigny

.

Among the Miocene species are quite a number which are

common to the Cretaceous. These are:

Texhilaria agglutinans d'Orbigny.
Textularia grain en d ' Orbigny

.

Textularia sagittiila Defrance.

Lagena globosa Montagu.
Nodosaria obliqua lyinne ; and also those in the Eocene.

Cristellaria cultrata Montfort.

Cristellaria wetherellii Jones.

Cristellaria rotulata Eam.
Polymorphina communis d'Orbigny.

Polymorphina cojnpressa d'Orbigny.

Polymorphina gibba d'Orbigny.

Polymorphina laSlea Walker & Jacob.

Globigerina bulloides d'Orbigny.

Discorbina bertheloti d'Orbigny.

Truncatulina haidingerii d' Orbigny.

Truncahilina lobatula Walker & Jacob.

Pelagic species.

One of the subjedls brought prominently into notice by the

observations taken on the Challenger Expedition is the relation of

the surface fauna of the ocean to that of the bottom deposits.

So far as the Foramhiifera are concerned the question is by no

means a new one; but the Challenger colle(5tions, and those more

recently made by Mr. Murray on the cruises of the "Knight

Errant" and "Triton", have brought many fresh fadts into

notice, and furnished new ground for its discussion.
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The Foraminifera as a rule are not of pelagic habit. On the

contrary, by far the larger proportion, probably 98 or 99 per

cent, of the known recent "species" or "varieties," including

the whole of the porcellanous and arenaceous groups and the

bulk of the hyaline forms, inhabit the sand or mud of the sea

bottom, and are endow^ed with no swimming or floating powers.

This may be regarded as a well ascertained fa(5l. But on the

other hand, there are a certain number of forms belonging to

eight or perhaps nine genera, which it is equally certain pass

their existence, either in part or entirely at the surface of the

ocean or in mid-water. The pradlical importance of these com-

paratively few species is due to the extraordinary abundance in

which they are found, and the relatively large proportion of the

entire mass of the bottom deposit which is made up of their

shells.
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Table Showing the Distribution of the Foram-
inifera Described in This Report.

SPECIES
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at Crisfield, Md

o o o

o o

i-i (N rCrt-LOvOr^oO 0^0'-| f^

" consobrina

var emacLata
'

'

farcinie7i o
'

'

obliqua

Vagin lilina legicmen

Cristellaria aiUrata
" radiata o
"

rotulata
'

' wetherillii occurs in a well boring

Polymorphina amygdaloides o
" austriaca o
" communis o o
" com,planata o
"

com.pressa o
"

elegantissima o

" gibba o
" lactea o

" pr(zlo7iga o

Uvigerina canarie?tsis
'

' pygmcea
"

tenuistriata

Globigerina bulloides

Spirillina orbicularis

Discorbina berthelotadi
"

orbicularis

Tr2incatuli7ia haidingerii
" lobatula
"

va7'iablilis

Pulvinulina elegans.
'

'

scAreibersii

Rotalia beccarii
'

' orbicula? is

" soldanii

Nonio7iiiia affiTiis
"

bouearia
" depressula o

scapha

Polysto77tella striatopU7ictata..

A77iphistegi7ta lessonii

o .

o .

. o .

o o o
o .

o o o o o

o . o o

o o o o
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I/ist of Species Described in this Paper

Amphistegina lessonii d'Orb., p. 42, pi. i, fig. 6; Bulimina

aculeata d'Orb., p. 21; B. buchiana d'Orb., p. 21, pi. 2,

fig. 4; B. elongata d'Orb., p. 22; Cristellaria cultrata (Montfort),

26; C. radiata Reuss, p 27. pi. i, fig. 3; C. rotulata,(Lani),p. 27;

C. wetherellii (Jones), p. 27; Cyclammina placenta Reuss, p. 18;

Discorbina bertheloti, d'Orb., p. 34; D. orbicularis (Terquem),

p. 34; Globigerina bulloides d'Orb., p. 33; Lagena globosa

(Montagu), 23; Miliolina seminulum (lyinne), p. 23; Nodo-

saria aculeata d'Orb., p. 24; N. affinis d'Orb., p. 24;
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P- 33. pl- 2, fig. 2; Spiroloculina plaunlata Lam., p. 22;

Spiroplecta clarki Bagg, p. 20, pi, i, fig. i; Textularia abbrev-

iata d'Orb., p. 18; T. agglutinans d'Orb., p. 19; T. articulata

d'Orb., p. 19, pi. 2, fig. i; T. gramen d'Orb., p. 19; T. sagittula
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Explanation of Plate i.

(21)

Page.

Fig. I. Spiropleda clarki Bagg, x 60 20, 314.

I a. Lateral aspedl.

I b. Peripheral aspedl.

I c. Anterior aspedl.

2. Nodosariafarcimen (Soldani), x 60 25, 3^9-

3. Cristellara radiata (Bornemann) , x 20 27 , 331.

3 a. Lateral aspedl.

3 b. Peripheral aspedl.

4. Pulvi?iulma elegans {d'Orh.) , x 46 36, 330.

4 a. Superior aspedl.

4 b. Inferior aspedl.

4 c. Periphero-lateral aspedl.

5. Nonionina affinis 'R.Q.xxss, y^ 60 39, 333-

5 a. 5 b. Lateral aspedls.

5 c. Peripheral aspedl.

6. Amphistegina lessonii d'Orh., x 12 43, 336.
6 a. 6 b. Lateral aspedls.

6 c. Peripheral aspedls.

N. B.—The preparation of plates for this Bulletin was in some respedls

an after-thought; in fact they were not completed until most of the press

work was done ; hence no reference to them will be found in the text.

Their number is however so small that little or no inconvenience will be
experienced from this omission.—Ed.
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Explanation of Plate 2.

(22)

Page.

Fig. I. Textularia articulata d'Orb., x 42 19, 313.

I a. Lateral aspedl.

1 b. Anterior aspedl.

2

.

Spirillina orbicularis Bagg, x 71 33 , 337.
2 a. 2. b. Lateral aspedls.

2 c. Peripheral aspedl.

3. Uvigerina pygmcsa d'Orb., x 48 32, 326.

4. Bulimina buchiana d'Orb., x 61 21, 315.

5. Truncatulina variabilis d' Ovh. , x 33 36, 330.

6. Polystomella striatopunctata (Fichtel & Moll), Pleisto-

cene, X 54 41, 335.
6 a. Lateral aspedl.

6 b. Peripheral aspedl.
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Explanation of Plate 3.

(33)

Page.

Fig. I. Polymorphina compressa d'Orb., x 27 29, 333.
I a. Lateral aspe6l.

1 b. Anterior aspedl.

2

.

Pulvinulina schreibersii d' Orb. , x 61 37 , 33^*
2 a. Superior aspedl.

2 b. Inferior aspedl.

2 c. Peripheral aspedl.

3. Rotalia beccarii (lyinne), Pleistocene, x 46 38, 333.
3 a. Superior aspect.

3 b. Inferior aspect.

3 c. Periphero-lateral aspect.

4. iVi??^^^?^^V^i^ .y^a/Aa (Fichtel & Moll), X 57 41, 335«
4 a. Lateral aspedl.

4 b. Anterior aspe<5t.
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Meretrix var. fulva 2^4

pi. 18, fig. 8, 10.

var. greggi 234
pi. 19,, fig. I, 2.

hatchetigbeenis 255
pi. 18, fig. II, 12.

laevigata 255
nuttalliopsis 221, 224
nuttalliopsis 253

pi. 18, fig. 5.

siibi niprcssa 255
pi. 18, fig. 6, 7.

Merrill, Geo. P 113
M'esalia alabamiensis 221, 223
Mesothyra oceani 46
Meyer, Otto 113, 309
Microdon bellistriatus 17, 18

19, 20, 21, 22, 25.

26, 41.

chemungensis 21

gregarius 20, 24

27, 29, 30, 32, 41.

tenuistriatus 17, 42
Middleton J, 155
Miliola marylandica 298, 317
Miliolina sentinuluin 317
Miliolina seniinulum 298
Mili elites planulata 316
Miller, S. A 113
Millington, Jno 82, 113
Mills, Jas. E 113
Minor, F 113
Miocene 227
Mississippi, Lignitic of 209
Missouri, Lignitic in 205
Mitchell, R. H 114
Modiola alabamensis, 239

pi. 13, fig. 9.

Modiotnorpha complanata 43
concentrica 43
mytiloides 25
negle<fta? 29, 43
subalata 17

var chemungensis 17,

18, 19, 20, 24, 25, 26, 27

30, 31. 32, 43-
Monticulopora 18

Montrose sandstone 6, 7

Moore, P. N 114
Morris, S. F 114
Morton, J. H 114
Morton, S. G 114

155, 309-
Moscow ferry 197
Moxham, Edgar C 114
Murchison, R. 1 114
Murex morulus 217
Murry

, J 309
Musgrave, R. N 144
Mytilarca chemungensis 17, 18

21, 24, 28, 44.
umbonata 44

Nanafalia 196,227
secflion 220

Naples beds 11

shales 10

Nason, F. L 115
Nassa scalata 201

Natica alabamiensis 217
aperta 223
clarkeana 224
eminula 223
ere6ta 217
limula 223
onusta 217
perspe6ta 217

Nautilus beccarii 332
depressula 334
legumen 320
lobatus 329
obliquus 320
scapha 335
striato-punctata 335

Newberry, J. S 115
S.B 115

Newell, F. H 115
New York system 6, 7
Nicolls, W. T 115
Nitz, H. B. C 115
Nodosaria aculeata 318

affi nis 318
bacilium 318
co-fnniuftis 319
consobrina var. emaciata..2^\(j

farcinien 319
pi. 21, fig. 2.

obhqua 320
Noetia pulchra 240
No?i ionina affin is 333

pi. 21, fig. 5.

boueana 334
depressula 334
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placenta 312
scapha 334
scapha 335

pi. 23, fig. 4.

Northern Lignitic group 227

Nucula corbuliformis 17, 19

20, 21, 22, 24 42.

diffidens 17, 19

20, 22, 32, 42, 24, 25, 26

29.

lamellata 42
magnifica 242

ovula 242
pi. 14, fig. 7.

Nuculana protexta 244
Nuculites oblongus 28

triqueter 42
triqueter 29

Nuttall, Thos 115

Odontostomia insignifica Jjg
pi. 2, fig. 8.

Oneonta sandstone 6

Ontario county, fauna of 10

Orange sand or Lagrange group
208.

Orange sand 227

d'Orbigny 310
Orthis impressa 18, 19

21, 24, 26, 36.

tioga II, 12

vanuxemi 26

Orthoceras anguis 39
bebryx var. cayuga 17, 18

19, 21, 22, 23, 25, 26, 31

40.

demus 19, 40
farcimen 319
fulgidum 39
leander 25

39. 40-

pecator 17, 21

23, 30, 39-

pretextum 40
parvula 19

Ostrea alabaniiensis 233
pi. 12, fig. 7.

bellovacina 229
carolinensis 230, 23

1

compressirostra 215, 221

Ostrea compressirostra 229, 231

pi. 7, 8, 9; pi. 12, fig. I,

crenulimarginata 230, 231
emarginata 232
pulaskensis 197

pulchra 230
seltcsfoTinis 233

pi. 12. fig. 2.

var. sylvcsrupis 230
pi. 10, II.

thirsse 223
thirsa 232

pi. 12, fig. 5, 6.

trigonalis var. sylvcerupis

230.
pi. 10, II, 12.

Ozark, Lignitic beds at 224
Lower Claiborne at 224

Page, C.C 115

W. N 116

W. T 119

Palgeoneilo brevis 30
constricta 17, 19

20, 21, 22, 23, 24, 26, 27

29, 30, 31. 32, 42.

var. flexuosa 43
emarginata 28, 43
filosa 17, 18

19, 20, 21, 23. 24, 26, 28

29. 43-
maxima 19, 20

plana 19, 20,

21, 22, 26, 31, 43.

Panenka 18

Paracyclas lirata stage 13

Parker, W. K 304

308, 310.

W. T 116

Peale, A. C 116

Pechin, E. C 116

Peckham, S. F 117

Pedlen alabamensis 237
calvatus 235
claibornensis 235
corneus 235
deshayesi 237
greggi..... 223
pleuronecles 236
scintillatus 235

Pe6lunculus idoneus 224

PeBjinculus idoneus 241

pi. 14, fig. 5, a, 6.

stamineus 242

Peeble's landing 223

Penrose, R. A. F 117

on Tex. Tert 198

Periplonia butleriana 266

pi. 20, fig. 13, a.

Phacops rana 30, 46
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Philene alabamensis ij6
pi. 6, fig. 6.

Phillips, J. A 155
Wm. B 117

Pholadella radiata 41
Pholas alatoidea 261

pi. 19, fig. 15.

roperiana 261
Phthonia cylindrica 26, 40

lirata 41
Pierce

, Jas 117
Pine hill, 3 mi. N. of 222
Pinna argentea 238

sp 238
pi. 13, fig. 8.

Plagiostoma dumosum 234
Piatt Ill

Platyceras bucculentum 24
carinatum 39
dumosum 1

8

erecftum 18
Platystoma lineatum var. coUusum

23, 39.
Pleistocene foraminifera of Corn-

field harbor 301
Pleurotoma capax 217, 221

moniliata 218
nasuta 217, 223
pagoda..... 170
perexilis 171
platysoma 171
pulcherrinia 173

pi. 6, fig. 7.

tombigbeensis 221
venusta 171

pi. 5, fig. 3.

Pleurotomaria capillaria 17, 18

19, 20, 21, 22, 23, 24, 26
28,31.

Plicatula filanientosa 233
pi. 12, fig. 8, 9.

filamentosa 224
Plumulina plumaria 17, 20

23, 25, 30, 47.
Pollard, Thos 118
Polyniorphina amygdaloides. ...T)22

anceps 324
ausiriaca 322
cotnmunis 323
complanata 223
compressa 323

pi. 23, fig. I .

elegantissinia 324
gibba 324

guttula 322
laBea 325
minuta 322
prcslonga 325
problema var. deltoidea 324

Polystoniella slriafopunclata.. . .335
pi.. 22, fig. 6.

Pond creek 1 99
Porcellia nais 24, 40
Porcher, Sam'l 118, 155
Portage fauna, recurrent 10

group 6, 7
Porter's creek grou.i 208
Poteriocrinus clarkei var alpha..34

cornellianus 38
(Decadocrintis) gregarius...34

( Decadocrinus ) zathus 34
Potomac River outcrops 198
Pourtales, L. F 310
Preston, R. E 118

Prime, Fredk 118

Proctor, J. R 118

Productella hallana 19

speciosa 17, 18

19, 20, 21, 22, 23, 24, 25

26, 27, 30, 31, 32, 35.

truncata 20, 29, 35.

Productus (Productella) hallanus

35-
Prolix, P 118

Prosser, C. S 118

Protocardia lev is 250
pi. 18, fig. I.

virginiana 250, 251

Prunus caroliniana 209
Psammobia eborea 257
Psamiiiobia ozarkana 25J

pi. 18, fig. 14; pi. 19, fig.

8.

Psendamussimn daibornense...22>5

pi. 13, fig. I.

Pseudoliva scalina 221, 218
tuberculifera 217
vetusta 201, 221

223, 224.

Psilophyton princeps 30, 47
Pterinea chemungensis? 18

reproba 19, 20, 26

Pterinea (Vertumnia) reproba...44
Pterinopedlen ere6tus 18, 19

23. 25, 44.
suborbicularis 44

Ptychodesma nanum 21, 42
Pulvinuiina elegaiis , 330

pi. 21, fig. 4.
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micheliniana 333
partschiana 331

Pulvinulina schreibersii, 33

1

pi. 23, fig. 2.

Pumpelly, R " 118
PjTula juvenis 217

multangulata 218
Ouercus crassinervis? 209

myrti folia 209
safifordi 209

Raborg, W. A 119
Rachiopteris pundlata 47
Rancocas formation 301
Rand, T. D 119
Rappahannock River outcrops. 198
Raymond, R. W 119
Recurrent Portage fauna 10
Redfield, W. C 119
Rhynchonella contracfla 37

stage 13
eximia 17, 18

19, 20, 21, 22, 23, 24, 25
27> 29, 30, 31, 32, 36.

fauna 10
pugnus 18, 21

24, 26, 28, 37.
stephani 18, 20

24, 31-
Richardson, J. W 120
Ries, H 129
Riggs, R. B 120
Ringiculain American Eocene de-

posits 173
alabamensis 775

pi. 3, fig. 8, a.

biplicata 1 74
pi. 3, fig, 12.

butleriana 1 74
pi. 3. fig. 14.

var. ligmtifera 175, ij6
pi. 3. fig- 9.

clatbornensis /7j
pi. 3, fig. 10.

dalh 174
pi. 3, fig- 6.

var. leuca 174
lisbonensis 1 74, ly^

pi. 3, fig. II.

mississipptensis 174
pi. 3, fig. 13.

var. pita 174
trapaqiiara 174

pl- 3- fig. 7.

var. vilma 174

Pvio Grande secftion of Lignitic. 19
Roanoke Times 12°

Robertson, R 120
W 120

Robinson , S 1 20
Robulina radiata 321
Robulus cultratus 320
Rocky Rapids, Tex 200
Rogers, H. D 120

126, 156.

Wm. B 121

126, 156.

Mrs. W. B 126
Rolker, Chas. M 127
Rosalina bertheloti 328
Rostellaria lamarckii 212

velata 215
Rosalina orbicularis 328
Rotalia beccarii 332

pi. 23, fig. 3.

Rotalia elegans 330
orbicularis , 332
prooinqua 329
soldanii 333

Rotalina haidingerii 329
schreibresii 33

1

Rothwell, R. P 127
Rotten-stone 301
Rowan, G. H 129
Ruffin, Ed 129
Ruffner, W. H 129
Russell, I. C 129
Ryder, J. A 156
Safford, J. M 130
Salix densinervis 209
Santos, J. R 130
Sapotacites americanus 209
Seala exquisita 180

p]. 2, fig. 7, a.

odolineata 173
pi. 5, fig. 6, a.

U7iilineata 171
pi. 4, fig, 5, a.

Scaphander alabamensis 177
ligniticus ijj

Pl- 3. fig- 4.

primus 177
Schizodus chemungensis 19, 21

22, 24, 25, 26, 32, 41.

var. quadrangularis 41
Schmitz, E. T 130
Schneider, E. A 130
Scintilla clarkeana 182

pi. 6, fig. 8.

250.
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pi- 17. fig. 9-

Seamon, W. H 130
Secondary rocks 227
Sedlion at Sabinetown, Texas..201
Sedgwich, W. T 130
Serpula la(5lea 325

seminulum 317
Shaler, N. S 131
Sheafer, P. W „ 131
Shell bluff, Ga 198
Shelley, Edw 132
Shepard, C. U 132
Sherborn, C. D 310
Sherburne flagstone. 6, 7
Showalter, Dr., colle6lions of Lig-

nitic fossils 217
Sigaretus bilix 202
Silliman, B 132
Simpulum exilis 217

showalteri 217
Sloan, B. E 132, 156
Smith, E..A 310

begins work on Lig. stage
of Ala 217
Margaret V 133
W. A 133

Smock, J. C 133
Solariella sylvserupis 224
Solariorbis liniferus 172

subangtilatus 172
pl. 5, fig. 8.

Solarium cupola 218
delphinuloides 218

Solemya alabamiensis 224
alabamensis 265

pl. 20, fig. 12.

Solen 258
pl. 19, fig. 9.

Spathella typica 17, 19
21, 22, 23, 24, 41.

Spencer, A. C 133
J.W 133

Splicerella 257
pl. 19, fig. 6.

Spirifer angustus 36
fimbriatus 36
fauna 10

Isevis 17, 22

23, 23, 26, 29, 30, 31, 36.
fauna 9

mesacostalis 17, 18

19, 20, 21, 22, 23, 24, 25

27- 29, 31, 32.

niesastrialis •••.13, 21

23, 25, 26, 27, 28, 32, 36,

fauna 10

mucronatus 21

Spirillina margaritifera 3 28
orbicularis 327

pl. 22, fig. 2.

Spirolociilina planulata 316
Spiropledta biformis 315

ciarki j/^
pl. 21, fig. I.

Spondylus 234
pl. 12, fig. II.

dumosus 234
Sportella gregorioi 173

pl. 6, fig. 4.

Sproull, H. S 133
"Star" Washington, D. C 133
Stegleman, C. M 133
Stevens, J. C 133

R. P 134
Stevenson, J. J 8, 134
Sti(5lopora meeki 17, 18

20, 2[, 22, 23, 25, 26, 27

30, 32.

Stodder, Chas 135
Strepsidura subscalarina 218
Strophodonta 32

demissa ? 35
mucronata 18, 19

21, 22, 24, 24, 25, 27, 28

35-
perplana 25
var. nervosa 18, 21

24, 25, 26, 35.

Students, Univ., Va 135
Stur, D 136
Styliolina fissurella 38
Surcula gabbi 171

pl. 5, fig. 2.

Swank, Jas. M 136
Tanner, J. A 136
Tarr, R. S 136
Taxocrinus curtus 34

ithacensis 17

29. 33.

var. alpha 34
Taylor, J. W 136

R. C 71

136, 137.

TelUna greggi 264
pl. 20, fig. 9, a, b, c.

lignitica 264
subtriangularis 265

pl. 20, fig. II, a, c.

trtiniani 265
pl. 18, fig. 15; pl. 20, fig.

10.
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virginiana 264
williamsi 265

Tennessee, Lignitic of 208
Tentaculities bellulus 18

spiculus 22

25, 38.

Terebra pbcifera 170
pi. 4, fig. 2, a.

Terquem, O 311
Texas Lignitic 198
Textularia abbreviata 312

agglutinans 313
articulata 313

pi. 22, fig. I.

carinata 313
granien 313
hauerii 314
sagittiila 314
subangulata 314

Timber belt, or Sabine River beds
227.

Tombigbee 197
Topley, W 137
Topographic maps 137
Tornatellsea bella 2x2

217, 221.

Townsend, S 137
Trigonarca piilchra 240

pi. 14, fig. 2, a.

Triphammer falls, Frontispiece
Tropidoleptus carinatus stage.... 13
Truncatulina boueana 330

haidivgerii 329
lobatiila 129, 330, 333
refulgens 330, 333
ungeriana 329
variabilis 330

pi. 22, fig. 5.

wuellerstorfi 330
Tuba antiqiiata 173

pl- 5, fig- 7-

(
Mathilda ) leana 180

pl. 2, fig. 2.

Tully limestone 6

Tuomey, M ........137

Tuomey's work on the I^ignitic of

Ala 212

Turbonilla trigemmata 217
Turritella eurynome 217

clevelandia 224
humerosa 221, 223
mortoni 221, 223
multilira 217
praecindla 216

221, 223.

Tuscahoma 228
landing 221

Ulke, T 138
Unadilla se6tion 13
Upper Peach Tree 212
Uvigerina canariensis 325

pygmcsa 326, 327
pl. 22, fig. 3.

temnstriata 326
urnula 326

Vaginulina legumen 320
Vaiden, L/Ower Claiborne beds at

210.

Valley Virginian 138
Van Hise, C. R 138
Vanuxem 8
Venable, F. P 138
Venericardia alticostata....22i, 224

alticostata 247
pl. 17, fig. I.

planicosta 202, 221

221, 223, 224, 231.

planicosta 246
pl. 15, 16.

rotunda 248
Vermicu]um globosum 317
de Verneuil's classification of New

York rocks 8

Vicksburg beds at Ft. Gaines... 224
Virginia Mining News 138
Vogdes, Anthony W 140
Voluta luctator 212

newcombiana 217, 223
sayana 215, 216
tuomeyi 212

Volutilithes lisbonensis 180
pl. 3, fig. I.

percursor 181

petrosus 181

221, 222.

var. tuomeyi 202
Volvaria alabamensis //p

pl. 3, fig. 3,

Walcott, C. W 140
Wallace, C. M 141

Wallich, G. C 311
Ward, L. F 141

Warner, C. D 141

Watson, T. I, 57
Webberville, Tex 1 99
Webster, N. B 141

Weeks, Jas. D 117, 141
Wendt, A. F 142
WestVa., Board Reg'ts 142

Whit^, Chas. A 142
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David 143
I. C 87. 143

Whitehead, Thos 143
Whitfield 69, 70
Whitney, J. D 143
Winchell, Alex., work on Lignitic

of Ala 216
William's Cayuga lake sedlion 9

Dr. views on Ithaca fauna 5
12.

A 143
G. H 144
H. S 144

J 144
Willis, B 144, 145
Winslow , A ; .... 145
Wise, F. N 145
Woods bluff 196

sedtion 218
Harris' secflion at 221

group 229
Woodward, A 31^

Woodward, Anthony, on Tertiary
Foraminifera 299

Woolridge, A. S 145
Woolman, L 145

297, 299.
Worthen, on Illinois Tertiary... 205
Wright, C. D 145
Wurtz, H 145, 146
Wyman 146
Yates, C. M 146
Yates, H. D 146
Yellow bluff 223
Yoldia aldrichiana 245

pi. 14, fig. 15.

Yoldia corpulentoides 243
Young 146
Zaphrentis simplex? 33
Zeiller, R 146
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