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United Statk.s I^nginekk Office,

Geographical Explorations and Surveys

West of the One hundredth Meridian,

Washmffton, D. C, December 15, 1875.

General: I have the honoi' to submit herewith a report, in two parts,

upon the paleontological results arising from the collections and examina-

tions made during the years 1K71, 1872, 1873, 1874, and 1875, in connec-

tion with geographical explorations and surveys west of the one hundi-edth

meridian, for publication as Volume IV of the reports authoi'ized by Acts

of Congress approved June 23, 1874, and February 15, 1875.

Part I is by Dr. C. A. White, on the collection of invertebrate fossils,

numbering one hundred and seventy-eight distinct species, of which fifty-

four are new to science.

A preliminary report, with descriptions of new species, by the same

author, was, with your sanction, published in December, 1874, the sub-

stance of which is embodied in the present volume.

The attainments and the experience of Dr. White in this branch of

science are a guarantee that his work has been well done.

Part II is comprised of a similar treatment of the vertebrate fossil col-

lections, by Prof. E. D Cope, who has given to this subject years of study.

Professor Cope was connected with the expedition during the season of

1874, in which he made collections himself, and, in addition, was enabled to

prosecute geological researches. A portion of his results were published in

preliminary form in a "Report upon the Vertebrate Fossils discovered in

New Mexico, with description of new Species," November 28, 1874; and a

"Systematic Catalogue of the Vertebrata of the Eocene of New Mexico,

collected in 1874," April 17, 1875. tlis geological deductions appear in my
annual report. Appendix LL, Annual Report of the Chief of Engineers, 1875

Several members of the expedition not engaged upon paleontological

work have made collections of interesting specimens, evincing a hearty

co-operation in this as well as other allied branches of the survey.
11
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The whole number of specimens have become the property, of the War

Department, and Avill be carefully preserved. |

The plates illustrating the invertebrate fossils were drawn by Mrs. H.

M. Martin, of Albany, N. Y., and C. K. Worthen, of Warsaw, 111., and

engraved and printed by Julius Bien, of New York City. The vertebrate

fossil plates have been prepared from the natural objects, engraved and

printed by Messrs. Thomas Siiiclair & Son, of Philadelphia.

A merited recognition is hereby tendered to all those who have con-

tributed to the results as shown by this report.

Very respectfully, youi- obedient servant,

Geo. M. Wheeler,
Lieutenant of Enr/ineers, in charge.

Brig. Gen. A. A. Humphreys,

Chief of Engineers, United States Army.
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LETTER OF TRANSMISSION.

United States Engineer Office,

Geographical Explorations and Surveys

West of the One Hundredth Meridian,

Washington, D. C, June 10, 1875.

Sir : I have the honor herewith to transmit my final report upon the

invertebrate fossils collected by the exploring parties under your command

during the years 1871, 1872, and 1873*

The collections were placed in my hands in July, 1874,* and I at onee

commenced a critical examination of them, followed by the work of pre-

paring the whole for publication; which work I have continued uninterrupt-

edly to the present time. A preliminary investigation of these collections

showed that quite a large proportion of the species were new to science,

and, for the purpose of securing to your expedition due credit for priority of

discovery, I wrote out descriptions of the new species then recognized, and

sent them to your office, with the request that they be immediately published,

for the purpose of securing the object named. This publication was made

from the Grovernment Printing-Office in December, 1874, and is the one

referred to in the synonymy accompanying a republication of those species

in this final report, together with additions and illustrations. Another object

of this preliminary publication was the announcement of important geological

conclusions from paleontological evidence. Among the most interesting of

these may be mentioned the distinct recognition of the fauna of the Canadian

period in Nevada and Utah ; that of the Trenton period in Utah and New

Mexico ; and that of the Subcarboniferous period in Arizona, Nevada, and

Utah.

Besides the new species described in the preliminary report, a full

* Collections of 1874 have since been placed in my hands for investigation, and the results have

been incorporated into the following report.
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examination of the collections has shown that a few others are also new.

Descriptions of these form a part of the present report, with which they will

be published for the first time. The whole number of species recognized in

the collections and described or noticed in this report is one hundred and

eighty-two, of which fifty species were new.

As I have not been personally engaged in any of the field-explorations,

my report is necessarily a paleontological one only, confined to a zoological

description and classification of the invertebrate fossils, a reference of them

to geological periods already well established, and a discussion of the char-

acter of the evidence afforded by the fossils upon which such reference is

made.

My especial acknowledgments are due to those able paleontologists,

Messrs. F. B. Meek and R. P. Whitfield, for generous counsel and assistance,

and to Prof Joseph Henry, Secretary of the Smithsonian Institution, for

extending to me freely all the facilities possessed by that Institution to aid

me in the woi'k.

I am, sir, your obedient servant,

C. A. WHITE.
First Lieut. Geo. M. Wheeler,

Corps of JEngineers, U. S. Army,

In Charge of Geographical Explorations and

Surveys West of the One Hundredth Meridian.



GEJSliEAL OBSEEVATIONS.

CHAPTER I.

GENERAL OBSERVATIONS UPON THE COLLECTIONS AND
THE PERIODS THEY REPRESENT.

The critical investigation of fossils collected in newly-explored regions,

distant from those in which the stratigraphical relations of the rocks have

been accurately determined, especially if the relative position of the strata

of those regions has been obscured by disturbance, it is often difficult and

sometimes impracticable to assign each collection to its proper geological

horizon. The difficulty is greatly increased to the paleontologist if he must

prepare his report before those of the field-geologists are available, or if he

has not himself visited the regions in question and obtained by personal

observation a knowledge of the strata and their relative positions.

This difficulty has been met in the present instance, so far as any person

could do it, by Mr. G. K. Gilbert, geologist of the expedition, by whose

patient and clear oral and epistolary explanations I have greatly profited.

If the collections were abundant in every case, it would be a comparatively

easy task to assign them to their proper horizons ; but it is often necessary

to make some such assignment of a meager and uncharacteristic collection,

or to pass it by in silence. This alternative has been presented to me in

some instances by the collections that form the basis of this report ; and I

have chosen to make some assignment of them in all cases according to the

best evidence presented, indicating at the same time such doubts as I have

entertained.

The accompanying table of the subdivisions of geological time, which

are more or less familiar to American geologists, is introduced here for the

purpose of showing at a glance what periods and epochs are represented by

the fossils of the collections, as well as the relative positions of the strata

from which they were obtained. The names of the periods ai'e those used

by Dana in his new Manual of Geology (1874), and will be found to differ

slightly from those formerly in use.
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Table of the subdivisions of geological time.

AGES. PERIODS. EPOCHS.

Ccnozoic. *TERTIARY.

PLIOCENE.

MIOCENE.

EOCENE.

Mcsozoic.

• CRETACEOUS.

'JURASSIC.

TRIASSIC.

Carboniferous.

?» PERMIAN.

'CARBONIFEROUS, OR
COAL-MEASURES.

Upper Coal-Measures.

Middle Coal-Measures.

Lower Coal-Measures.

* SUBCARBONIFEROUS.

Chester Limestone.

Saint Louis Limestone.

Keokuk Limestone.

Burlington Limestone.

* Kinderhook Group.

Devonian.

CATSKILL.

1

CHEMUNG.

HAMILTON.

CORNIFEROUS.

Upper Silurian.

ORISKANY.

LOWER HELDERBERG.

SALINA.

NIAGARA.

liower Silurian.

* TRENTON.

* Cincinnati.

?* Utica.

Trenton.

* CANADIAN.

Chazy.

* Quebec.

Calciferous.

* PRIMORDIAL.
* Potsdam.

Acadian.

ARCHAEAN.

• The presence of the asterisk indicates that the period or epoch, as the case may be, is represented by fossils in the collections.
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LOWER SILURIAN.

The Lower Silurian age is represented in these collections by fossils

referable to all tlu'ee of its periods, namely, the Primordial, Canadian, and

Trenton.

PUIMOI.'DIAL PERIOD.

The collections contain fossils of the Primordial period that were

obtained in Western Utah, Southeastern Nevada, and Western Ari::ona, all

of which are probably referable to the Potsdam epoch of that period. The

most conspicuous feature of the fauna of the period, as represented by these

collections, consists in the preponderance of the Articulate over all other

forms of life, and which is represented by Trilobites alone, with the probable

exception of the tracks described on a subsequent page. This apparent

preponderance, however, is likely to be greatly modified by future discov-

eries.

The genera of Trilobites which these localities have afforded are

Olenellus, ConocorypJie, Agnostus, and Asapliiscus ; the latter being a new

genus, recently proposed by Mr. F. B. Meek, probably allied with the

Asaphidce, while the others, as well as the geological horizon they are

understood to characterize, are well known.

The discovery of two species of Olenellus at Pioche, Nev., is especially

important and interesting, since that genus has hitherto been regarded as

distinctively characteristic of a well-defined Primordial horizon in America.

The interesting nature of the discovery is increased by the fact that, in their

general characteristics, these two Nevada species of Olenellus respectively

represent two other well-known species of that genus similarly associated

in strata of the same period in Vermont and Canada. While all the other

strata herein referred to the Primordial period have been so refen-ed almost

wholly upon paleontological evidence, the Tonto shale of the Grrand Canon

of the Colorado River has been referred to that period by the geologists of

the expedition largely upon stratigraphical evidence. The only indications

of life that these last-named strata have afforded to the collections consist

of two species of Oniziana, besides the tracks that have just been referred to

It is true that the presence of Cruziana in those strata does not prove their

Primordial age ; but, as such fomis are rarely found in strata of other periods.
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they may be regarded as adding considerable weight to the conclusions

drawn by the field-geologists from other data. As these plants were the

only recognizable species furnished by those strata, holding as the)* do so

important a stratigraphical position, I have added descriptions of them to

the others, although it was originally proposed that this report should be

confined to invertebrate fossils alone. The existence of strata of the

Primordial period at several localities in the Rocky Mountain region has

been heretofore announced by different explorers ; but the discoveries made

by the Explorations West of the One hundi-edth Meridian constitute a mate-

rial addition to our knowledge of the rocks of that period in the western

part of the continent.

CANADIAN PERIOD.

Small collections made at a few localities in the House range, Western

Utah, and in the Schell Creek range, Southeastern Nevada, I have referred

to the Canadian period. The collections are not only small, but they com-

prise in all only twelve species. A part of these, however, are regarded as

quite characteristic of the Quebec epoch of that period, to which I have

assigned them with very little hesitation. Small as they are, these collec-

tions present a much greater zoological diversity than those of the Primor-

dial period do, and there is not among them that preponderance of one

zoological type over the others that has been mentioned as occurring among

the collections of Primordial fossils, which consist very largely of Trilobites.

The subkingdoms Protozoa, Radiaia, IloUusca, and Articulata are all rep-

resented among the fossils referred to the Canadian period ; the species and

higher groups to which they belong being compactly shown in the syste-

matic table on a following page. Among the more important of the char-

acteristic foi-ms of this period contained in the collections, the species of

Phyllograptus deserves especial notice as being the first species of the genus

yet discovered in the Rocky Mountain region, and also because the genus

is regarded as peculiarly characteristic of the Quebec epoch. The discovery

of strata of this period in Nevada and Utah is important fi'om the fact that,

with the exception of Professor Bradley's discovery in Idaho, their existence

throughout the great Rocky Mountain region was heretofore unknown.
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The discovery derives additional interest also from the fact that the period as

such, and as distinct from the Primordial on the one hand and the Trenton

on the other, has not, until lately, been fully recognized.

So far as known to me, neither the Calciferous nor Chazy formation of

this period has been recognized in connection with the Quebec strata referred

to, nor indeed anywhere in the Rocky Mountain region. It is too early to

say or suggest what bearing this fact may have upon the opinion iinder-

stood to be entertained by the Canadian geologists that the Quebec strata

are deep-sea representatives of those of the Calciferous and Chazy forma-

tions.

TRENTON PERIOD. •

The localities at which fossils belonging unquestionably to the Trenton

period have been collected are Silver City and Upper Mimbres Mining-

Camp, N. Mex. A few other species have been collected at other localities

in Arizona and Nevada, which localities are more specifically designated in

connection with descriptions of the species on following pages. These

species I have also referred to the Trenton period, but the intrinsic evidence

they afford as to their stratigraphical position is not so entirely satisfactory

as that presented by the collections from the two first-named localities.

Besides all these, four species of Graptolites were collected from partially

metamorphosed shale near Belmont, Nev. No other fossils were found

associated with the Graptolites that might aid in indicating their exact strat-

igraphical position ; but I have referred them provisionally to the same

period with those already mentioned.

As regards the epochs of the Trenton period to which the fossils of

these localities respectively belong, those from Silver City and Upper

Mimbres Mining Camp are referred without hesitation to the Cincinnati

epoch. This is done not only because of the general similarity of faunal

characteristics, but also because of the identification of four species from

the strata there that are characteristic ones of the strata of that epoch at

the typical localities. The four species referred to are Favistella stellata

llall, Stroplwmena filitexta Hall, OrtMs biforata Schlotheim (var. h/nx), and

0. occidentalis Hall.
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Associated with these, there are some other species that, if not identi-

cal with associates of those species just named elsewhere, are very closely

allied to them. Indeed, it is Avorth}^ of remark that there is so larg-e a pro-

portion of the sjiecies here referred to the Trenton period that are very

closely allied to well-known species, and yet present such minor differences

from typical forms, that I have felt obliged to append an inteiTOgation-point

to the names of the species I have refen-ed them to. The Graptolites prob-

ably belong to the Utica epoch of the Trenton period, and 1 have made

that provisional assignment of them.

Two of the Nevada species, Grapfolithus ramulus White and G. hypni-

formis White are allied to two species, G. ramosns Hall and G. Whiffieldi

HalJ, that are found in the shales at Norman's Kill near Albany, N. Y., the

exact stratigraphical position of which shales has hitherto been in doubt.

One, G. ])ristis Hall! (not Hisinger), is apparently identical with a species

from the Utica slate of New York ; the other Nevada species is probably

identical with G. quadrimucronatus Hall, the type-specimens of which were

obtained from strata of the Utica epoch near Lake Saint John in Canada.

While the exact stratigraphical position of the shales at Norman's Kill has

not yet been demonstrated, the strata referred to at Lake Saint John are,

upon published evidence, refeiTed without hesitation to the Utica epoch. I

am not aware that any species found in strata of that epoch at the last-

named or at any other locality are identical with any found at Norman's

Kill ; but the relations of our Nevada species of Graptolites are very close

with some of those found at both of the eastern localities just mentioned. It

does not seem improbable, therefore, that this far western locality may be

found to furnish important evidence of the equivalency of the strata at

Norman's Kill with the Utica slate. (See note at end of chapter.)

It is not unfrequently the case that Graptolites constitute the only

organic remains found in shales of Silurian age. This is doubtless due to

the fact that the physical conditions of the sea, in Avhich that kind of sedi-

mentary material which now constitutes the shale was deposited, were favor-

able to the existence of such forms of life, and at the same time made the

habitat an uncongenial one for other forms. The fact, therefore, that the

Belmont shales have furnished almost no other fossils besides Graptolites is
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not reiiuu-kable ; but it is worthy of remark that the collections from Silver

City and Upper Mimbres Mining Camp, with the exception of one Conchi-

fer, contain only arthropomatous Brachiopods and corals ; the moUuscan

classes Polyzoa, Onsteropoda, and Cephalopoda, and the whole subkingdom

Artkulata, being unrepresented. The corals belong to families common in

strata of that age, namely, Favositidce, CyathophjUidce, and Thecidce ; but the

Bi-achiopods, with the exception of one, Bhjnchonella, all belong to the family

StrophoinenidcB.

Peculiar interest attaches to this discovery of strata of the Trenton

period in New Mexico, Nevada, and Arizona, as well as to the discoveries

concerning the other Lower Sllui'ian periods, from the fact that so little has

hitherto been known of their existence in that part of North America.

Indeed, with the exception of the discovery of strata of this period by

Jenney in Western Texas, and that of a similar one by Dr. G. G. Shumard

in Southern New Mexico, I am not aware that the existence of any besides

those here announced has been recognized in that part of the continent.

UPPER SILURIAN.

The collections contain no fossils of Upper Silurian age, nor has the

existence of any strata of that age in the region over which the explorations

have extended been ascertained, as far as I am aware.

DEVONIAN.

Among the collections are a few fossils, the locality for which is given

as "between San Antonio and Silver Peak, Nevada."

All of them are too imperfect for satisfactory specific description ; but,

judging from their general characters, they seem to be of Devonian age.

The genera, so far as they are recognizable, are Favosites, Acervulariaf, and

Zaphrentis. There are also some fragments, probably of Atrypa retictdaris,

and pai't of an undetermined Trilobite.

CARBONIFEROUS.

Nearly half of all the species contained in the collections are referable

to the Carboniferous age, mainly to its middle period Among them are

some very chai'acteristic fossils of the Subcarboniferous period ; but the

Permian has only doubtful representation.
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SUBCARBONIFEKOUS PERIOD.

The physical conditions that prevailed during the Subcarboniferous

period over what is now the North American continent were quite various;

but the rocks of the period possess general distinctive characters in their

fossil fauna, by means of which they may be separated with little difficulty

from those of the next succeeding period. It is in the valley of the Missis-

sippi that they are most characteristically developed, and A^'here five distinct

formations, marking as many epochs, are found. The names of these for-

mations in the ascending order are the Kinderhook group, Burlington lime-

stone, Keokuk limestone. Saint Louis limestone, and Chester limestone.

Each formation has its own characteiistic fauna ; but through all of them a

few species are continuous, even into the strata of the next period, the Car-

boniferous. Taking these Subcarboniferous formations together as the stand-

ard for the group, it has been found more or less difficult to recognize their

respective equivalents among the rocks of the same period, either eastward

or southward from that region, or, at best, the order of succession is nowhere

so well shown as it is in the region referred to. In the Rocky Mountain region,

it has been found that there is, at many localities, a greater or less mingling

of Subcarboniferous with Carboniferous types ; but at quite a number of

localities, collections have been made that are regarded as distinctively Sub-

carboniferous. Only a very few of these collections, however, exhibit a fauna

clearly referable to any particular one of the formations of the period that

have just been named. Perhaps the most remarkable of the collections of

this character is the one made by Professor Bradley in Idaho, the fossils of

which Mr. Meek has found to be strikingly characteristic of the Saint Louis

limestone as developed in some parts of Indiana.

The collections of the expedition contain fossils from only three locali-

ties that I have definitely referred to the Subcarboniferous period. These

localities are Mountain Spring, Old Mormon road, Nevada ; Ewell's Spring,

Arizona (upper horizon) ; and a place below Ophir City, Utah. The collec-

tion made at the first-named locality is the most characteristic and important

one of all, and is referred to the horizon of the Kinderhook formation, to

which horizon it is not improbable the otliers also belong. As the recogni-

tion of distinct epochs of the Subcarboniferous period in the Rocky Mountain
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region is a matter of considerable importance, I give the following detailed

statement of the relations of these fossils to the typical fauna of the period,

and especially to that of the epoch to which I have referred them. It is

well known that in America several species of fossils are known to range

through all the formations of the Subcarboniferous into those of the Car-

boniferous period, especially into the limestones of the latter. The discovery

of any of these species alone in any given strata would not, therefore, enable

us to refer the strata containing them to one of these periods rather than the

other. On the other hand, certain genera occur in strata of each one of

these periods that are not known to occur in the other, in which latter case

the generic character becomes of greater value than the specific in the foniier.

It is upon evidence of the latter kind that I have referred the fossils of the

three localities named to the Subcarboniferous period.

The following list contains the names of the genera represented in the

collections from those localities :

—

Favosites. Syringopora.

Granatocrinus. Zaphrentis.

Platycrinus. Productus.

Adinocrinus. Hemipronites.

Strophomena. Orthis.

Spirifer {Syringothyris type). Spirigera.

Conocardium. Spirifer (Trigonotreta type).

Terebratida {Bielasma).

Enomplialus.

Those genera of the left-hand column are not known to occur in strata

of later date than the Svibcarboniferous, wliile those of the right-hand column

are known to range both above and below it. The generic value of the

latter genera in this case is only to add weight to the evidence afforded by

the others, which is of itself, however, very decisive. Here are seven genera,

that are known to occur in Subcarboniferous strata elsewhere, but are

known in no strata of later date ; and as they are found at the localities

named associated with types peculiar to the Carboniferous age, the propriety

of refen'ing the species which represent those genera in the collections to the

Subcarboniferous period seems unquestionable.
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Although I entertain no doubt of the Subcarboniferous age of the fossils

from the locality below Ophir City and the one at Ewell's Spring (upper

horizon), I am not able to assign them definitely to either of the epochs of

that period that are represented by the formations before named in the

Mississippi Valley and elsewhere to the eastward of that region. The case

is far different, however, with the collection from the Mountain Spring

locality, which I refer without hesitation to the Kinderhook group.

This reference is made in consequence of the identification of no less

than five of the species known to exist in rocks of that epoch in the States

of the great valley and eastward. The following is a list of those species,

together with the localities that furnished either the types or authentic speci-

mens :

—

Strophomena rJioniboidalis Wilckins.—Kinderhook group, Burlington,

Iowa.

Spirifer (Martinia) peculiaris Shumard.—Kinderhook group, Missouri

and Iowa.

Spirifer centronata Winchell.—Wavei'ly sandstone, Cuyahoga Falls,

Ohio.

Spirifer {Syringothyris) extemiatm Hall.—Kinderhook group, Iowa and

Missouri.

Terehratula (Dielasnia) Burlingtonensis.—Kinderhook group, Burlington,

Iowa.

Associated with these and other species at Mountain Spring, there is a

small Produdus that I have identified with P. parvus Meek and Worthen,

the type-specimens of which were obtained from the Chester limestone

of Illinois. This might seem to throw some doubt upon the proper identi-

fication of the strata at Mountain Spring with the Kinderhook group, were it

not for the fact that other species of Productus are known to range through

the whole Carboniferous series. Indeed, moi'e species of this genus are

known to have this great range than of all other genera of invertebrates put

together.

It is a well-known fact that crinoidal life was eminently characteristic

of the Subcarboniferous period ; but, in the Mississippi Valley, it is the Bur-
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lington and Keokuk limestones that are more especially characterizedjby a

great preponderance of these forms. Although some crinoidal remains exist

in those Subcarboniferous strata that have been discovered in the Rocky

Mountain region, in none of them have they been found in so great profu-

sion as they exist in the two formations in the Mississippi Valley that have

just been named. In this respect, the collections from those western locali-

ties accord more nearly in faunal characteristics A'vith the other three forma-

tions of the Mississippi Valley series.

It could not be expected that collections of Subcarboniferous fossils so

meager as those made by the expedition are should afford any very com-

plete indication of the relative prevalence in that region of the different

forms of marine life of the period ; but it may be well to note that they con-

tain no remains of fishes, no Articulates, and no Cephalopods, arthi-opoma-

tous Brachiopods being the prevailing forms. Such deficiencies as those

noticed are, however, not uncommon in much larger collections from typical

Subcarboniferous strata.

CARBONIFEROUS PERIOD.

The accession, in the Carboniferous age, of the conditions necessary

to the formation of coal was not simultaneous in all those parts of North

America over which deposits of that age were made ; nor were these con-

ditions sooner or later co-extensive with all parts of the area in which those

deposits exist, not even with those of the Carboniferous, or so-called Coal-

Measure, period. It is also known that these conditions, even during the

period of their greatest prevalence, occasionally ceased by shifting elsewhere,

and were resumed again ; alternating thus with conditions similar to those

that prevailed at the beginning of the age, before the first coal-deposits were

formed. In what are now portions of Pennsylvania, Virginia, Kentucky,

and Indiana, these coal-making conditions began before the close of the

Subcarboniferous period. Although then- prevalence became general during

the deposition, in the eastern half of North America, of the strata of the

first and second epochs of the Carboniferous period, especially the first, the

strata of the third epoch of the last-named period are usually as destitute

of coal as those of the Subcarboniferous period are.

Indeed, the conditions that prevailed during the Upper Coal-Measure
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epocji were essentially a repetition of those which prevailed during- the

Subcarboniferous period. Bearing this in mind, it is easy to understand

that those species which are found in both Subcarboniferous and Carbonif-

erous strata may have reached the latter position merely by continuous

geographical distribution during the progress of the two periods. Geolo-

gists generally divide the strata of the Carboniferous period, in the eastern

part of North America, into Upper and Lower Coal-Measures ; but, in Iowa

and Missouri, they are more or less naturally divided into three fonnations,

as before indicated. Westward from tliose States, the strata of the Carbo-

niferous period have not been separated into corresponding epochal divis-

ions, and are perhaps not capable of such separation. In the Kocky

Mountain region, the strata of this period are widely distributed, and attain

a very great thickness compared with that of those in the Mississippi Valley.

Those far western Carboniferous strata probably represent in the aggregate

the whole Carboniferous period, but in their general lithological and pale-

ontological characters they are all much more nearly like the strata of the

Upper Coal-Measures as developed in Iowa, Missouri, and Nebraska than

they are like the Middle and Lower Coal-Measures. So far as known to

me, no considerable deposit of coal has been found in any strata of the

Carboniferous age in the Eocky Mountain region. The accession and

cessation of the physical conditions necessarily attendant upon the forma-

tion of coal seem to have constituted the principal means of marking, in

the accumulating strata, the epochal divisions of the period in Eastern

North Amei'ica. Those conditions of coal-making not having prevailed in

the Far West, and, so far as known, the physical changes that occm-red there

during the period not being coincident with those farther eastward, its

epochs were not there marked off in the same manner.

The collections contain a greater number of species from strata of this

period than from those of any other ; and they were also found more

abundant than those of any one of the older periods that have just been

noticed.

Of the sixty-two species that have been described or noticed in this

report and assigned to this period, one is a Rhizopod ; six, Actinozoa ; two,

Echinodermata ; tlu'ee, Polyzoa ; twenty-nine, arthropomatous Brachiopoda

;
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ten, monomynrian Conchifera ; two, dimyarian Concliifera ; six, Gaster-

opoda ; and three, Cephalopoda. The two species of Echinodermata do

not, however, correctly represent the relative prevalence of that class,

because the geologists of the expedition report the presence of scattered

joints of Crinoids at almost all the localities, but which, being of little value

for classification, were not collected. Of these sixty-two species, thirty-

nine are more or less frequently met with in strata of the Carbonifei'ous

period in the States bordering upon the Mississippi Rivei'.

Although the faunal characteristics of the period are so clearly and

fully shown in the collections, the floi'a of the period, so abundant in the

States eastward, has very slight representation among them. Indeed, the

collection contains only a single specimen each of Sigillaria and Neuropteris

;

the former from White Pine, Nev., and the latter from Cedar Creek,

Maricopa County, Ariz.

PERMIAN PERIOD.

The collections contain no fossils that I have definitely refen'ed to the

Pei'JTiian period. A few imperfect specimens were collected from a porous,

apparently magnesian, limestone, near Jacob's Pool, Arizona, which is prob-

ably at the very summit of the Carboniferous series. One of the species

only was satisfactorily recognized, and that is referred to BaheveUia parva

Meek and Hayden. The collections also contain specimens apparently

identical with that species from strata near Camp Wingate, N. Mex. The

strata are probably equivalent at the two localities.

MESOZOIC.

TEIASSIC PERIOD.

So far as can be determined, none of the invertebrate fossils contained

in the collections are properly referable to the Triassic period.

JURASSIC PERIOD.

The collections contain only eight species in all that I have referred to

the Jurassic period. All of these were nowhere found associated together

in the same strata ; consequently the fauna of the period was nowhere found

2 F
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fully represented. The collections were made at somewhat widely-separated

localities in Nevada and Utah. I have referred the species to the Jurassic

period without hesitation in allcases where they were identical, or associated

with species hitherto described by Mr. Meek, or Meek and Hayden, and

referred by them to that period. AYith the exception of one crinoidal species,

the fauna of the collections is wholly molluscan.

• CRETACEOUS PERIOD.

Next to the Carboniferous period, the Cretaceous is represented in the

collections by the greatest number of species. These were obtained at

various points in New Mexico, Utah, and Colorado. For want of available

data, no attempt has been made to refer them respectively to the different sub-

divisions of the Ci'etaceous group that have been recognized in Western

North America by various geologists ; but they are all regarded as clearly

referable to the • Cretaceous period. Although individuals of most of the

species are numerous, it is interesting to observe the restrictions of zoological

diversity which the collections, consisting of thirty-two species, present. For

example, the Protozoa and Radiata are entirely wanting ; the Articulata rep-

resented by a single species of Serpula only; and all the remainder are 3£ol-

lusca. Of these, the Molluscoidea are represented by a single species of

Lingtda; thirteen species are monomyarian Conchifera ; five, dimyarian

Conchifera ; nine, Gasteropoda ; and four, CeplmJopoda.

CENOZOIC.

TERTIARY PERIOD.

The collections contain fifteen species from strata at different localities

in Utah that I have assigned to the Tertiary period, all of which, except one

species of Oi/pris, are either fi'esh-water or land moUusks, mostly the former.

Three species are Conchifera, and of the remaining eleven species five are

pulmonate Gasteropods, an order that is not represented in any of the other

collections.

If I were left to rely upon the zoological types alone which the fossils

of this small collection present, I should have no hesitation in referring them
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fill to the Tertiary period. In vie-^v of the fact, however, that strata at some

localities in that Territoiy, containing a fauna as suggestive of the Tertiary

period as these fossils are, have been found to underlie strata containing

true Cretaceous types, I prefer at present to regard the reference of at least

the greater part of them to the Tertiary period as provisional.

Note.— After writing the foregoiug, I learued tliat my friend, Mr. E. P. Whitlield, the well-known
paleontologist, had been making some special studies of tbe Graptolite slates of Norman's Kill, and
wrote to ask bis opinion npon tbo subject, to wbicb iuquirj' I have received tbe following reply. I

insert it here because of its important bearing uiJon tbe question of tbo age of tbe shales at Bel-

mont, Nev. :

—

"Albany, N. Y., February 18, 1875.

"Dear Sir: Your inquiry in regard to the geological age of tbe Graptolite slates of Norman's Kill

near Albany, N. Y., involves a question of considerable complexity, and is one to which I have given

much thought and labor during several years past. Tbe rocks in that vicinity are so altered and dis-

turbed that their relative position is not easily determined from stratigraphical evidence. I have sought

diligently at all points for fossil remains, but with only limited success thus far, except as to Graptolites.

From the evidence furnished by these fossils, I have reached tbe conclusion that the Graptolite-bearing

layers there are of the age of tbe Utica slate, tbe following being a summary of the facts I have observed :

—

"I have found the following species common to both the Graptolite layers at Norman's Kill and

those of the Utica slate formation at the mouth of Oxtungo Creek near Fort Plain, N. Y. :

—

GraptoUtUus

(Monograptus) seiratulus Hall; G. {Dlplograptus) pristis Hall (not Hisiuger) ; &. {Climacograptus) bicorvis

Hall; and G. {Dicranograptun) ramosus Hall.

"At Ballston, N. Y., G. hicornis Hall is very abundant in the Utica slate ; and at Barker's Falls, near

Sandy Hill, N. Y., G. pristis is equally abundant in the same formation. On the island of Orleans in the

Saint Lawrence River, and in tbe valley of the SainfrAnne River in Canada, three of tbe forenamed

species are known to occur, viz, G. pristis, G. ramosus, and G. hicornis Hall, in beds known to be of the age .

of the Utica slate (see Geological Report of Canada, 1863, page 200). I think that G. (Dicranograptus)

Sextans Hall also occurs in tbo same layers with the above-mentioned specie's, but I will not be positive,

"I am coufident that if all these localities were as thoroughly examined as that at Norman's Kill

has been, many more species would be found to be common to two or more of them ; but the evidence

already given is quite sufficient to warrant the conclusion that the slates of the several localities named
. are of the same geological age, especially wheu we consider the fact that Graptolites have a very limited

geological range. Although only four species are positively known to be common to two or more of the

localities named, some of them are found at widely-separated characteristic localities of tbo Utica slate,

which shows the great geographical range of the species. None of the Norman's Kill species have been

recognized in any other formation than the Utica slate, which, while it demonstrates their equivalency

of geological age, also shows the limited geological range of this family of fossils.

"Besides the foregoing evidence, the following facts are worthy of consideration in this connec-

tion. The lithological features of tbe Norman's Kill Graptolite beds are peculiar, quite different from the

other beds near by, easily recognized at distant localities, and evidently as near like tbe Utica slate as a

metaniorpbic slate can belike an unaltered one. At a locality of these slates ne.arCohoes, I found specimens

of G. pristis undistinguisbable from Norman's Kill specimens, and in another layer not many feet from the

first, but of sonie%vbat different lithological characters, I collected Orthis testudivaria, Leptwiia scricea,

Bellcrophon hilobatus, aud Trinucleus concentriciis, also an Orthoccras and several small lamellibranchiate

shells. In another layer, a short distance from the first and in a direction opposite the second, but

nearly in the strike of the beds, I found specimens of an Orthis closely like, if not identical with, 0.

subqnadraia Hall. On tbo opposite side of tbe Hudson River, near the base of tbe hills just above

and back from Lansiiigburgh, a mile or more from the river, I obtained G, pristis and G. fiircatiis,

another Norman's Kill species. Just south of Troy, iu the shaly partings between layers of metaniorpbic

limestone, I have found a species of Graptolite in great abundance uudistiugnisbable from <t. amplixicaule

Hall, from the Trenton limestone of Herkimer County, New York. The same species was also found

abundantly in tbo yard of the arsenal at Watervliet by Capt. C. E. Button, U. S. A. At Norman's Kill,
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GrcqMUe Becl,
Vacw Slate.

only a few hundred sards frniii tl)0 Graptolit.o bods, in areiiapeoiia

layers, I found a species of Graptolilc closely rcseinlilin;^ and ]irol)-

ably identical with one figured in vol. i, PaUcontology of New York,

plate Ti, fig. 1 a, found at Turiu, Lewis County, N. Y., iu the Hudson
River group, aud at that time identified with G. pristis, but probably

distinct.

" From the foregoing facts, I infer that the slates below Troy aud
in the arsenal-yard, together with the associated metauiorphic lime-

stones, are the equivalents of the Trenton limestone ; aud that those

at Norman's Kill, which bear the Lewis County sp(;cies of Grapto-

lites, are probably a coDtinnati<m of the arenaceous limestones and
shales seen iu the ravines anrl railroad cuttings in the town of Knox,

Albany County, aud of those layers quarried near Schenectady , N. Y.,

known as the 'blucstone'; and also that they arc the equivalents ot

the Lorraine fhales of Central and North Central New York. All the

physical peculiarities of the Hudson Uiver beds, as seen at the locali-

ties just mentioned, aro so exactly repeated iu the disturbed and
nearly vertical Layers within a few hundred j^ards of the Graptclite

beds, that it is difficult to believe they arc not gc"ologically identi-

cal. One peculiar feature, often noticed on the rocks at Schenectady

and elsewhere, is very common at Normau'sKill : it is the appeaiauce

as of flowing mnd si-.ddenly taxed and hardened en the harder layers;

the depressions between the folds and wrinkles being filled with fine

mud-shale partings, upon which the layers separate with clean sur-

faces.

"The beds at Norman's Kill are so much disturbed and contorted

that it is impossible to trace a given layer to any considerable dis-

tance. There are also many slight faults of a few inches, or some-

times several feet ; but I have seen no evidence of any greater one

in the vicinity, neither do I think it probable there is one, or that a

proper explanation of the condition of the strata makes it necessary

to infer that one exists there. The position of the beds there, and

the appearance of the Utica slate and of Trenton limestone in the

vicinity, can be more reasonably exi>lained by assuming the presence

of a series of folds or overlappiugs, increasing iu strength from the

vicinity of the nearly horizontal beds of the Hudson Kiver group

only a few miles westward from the river, which thus bring up these

lower formations, as shown in the accompanying ideal section. You
will find this section similar to one given bj' one of the best and most

reliable geologists on page 234, Geological Report of Canada, 1863,

for these same formations at another locality.

"Vei'y truly, yours,

"R. P. WHITFIELD.
"Dr. C. A. White."
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CHAPTER II

CLASSIFICATION.

If fossils were to be regarded as merely medals or tokens of geological

formations, to serve the purpose only of distinguishing tlie latter from each

other, a knowledge of their biological relations among themselves and to

existing forms would be unnecessary, and their classificatiou, beyond the

application of convenient names, a useless and cumbersome labor. As our

knowledge of paleontology increases, however, the great value and impor-

tance which the higher groups possess in the solution of geological problems,

not to mention their bearing upon purely biological subjects, are more and

more recognized. The custom that has been prevalent of recording only the

generic and specific names of the fossils described has long been feltby the best

paleontologists to be insufficient to give full expression to the significance they

possess. Consequently, a more or less complete zoological grouping of them

has of late become more common. There seems to be no rational ground

between a full classification on the one hand and the mere mention of the

name of each species in connection with its description on the other. I

have, therefore, compiled a full zoological classification of the collections

that form the basis of this report. In doing so, I have generally adopted

the system used by the best specialists in each department ; and their use

here is merely one of present convenience, and not necessarily an expi-ession

of full approval. For example, an obvious reason for the adoption of Dr.

Gill's arrangement of the fannlies of Mollusca may be found in the fact that

the collections by law go to the Smithsonian Institution, where that an-ange-

ment has been adopted for its cabinet. This should not be understood as

an expression of my own views as to the systematic position of the Brachio-

2)oda,anj more than the use of Edwards and Haime's classification of corals

implies an approval of the assignment of Chcetetes and related corals to the

Zoantliaria, &c.

Following is a tabular view of the classification I have adopted for the

collections, repeated for each of the geological periods they represent.
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CHAPTER III,

LOWER SILURIAN AGE.

PPJMORDIAL PERIOD.

PLANTS.

CRYPTOGAMIA.
Class THALLOGENES.

Genus CRUZIANA D'Orbigny, 1842.

Cruziana Linnarssoni White.

Plate I, fig. 2 a, 6, and c.

Cruziana Linnarssoni White, 1874, Geog. & Geol. Exp. & Surv. west 100th Meritl.,

Prelim. Rep. luvert. Foss., 5.

Body not mncli flattened, oblong or subelliptical in outline, but nar-

rowed and more or less pointed at the ends, one of wbicb is a little more

acutely pointed than the other ; median fuiTow traversing the whole length

of the body, the greater part of it being deep and distinct, but a part of it

is usually more shallow.

Smface marked by few or no transverse rugae, but upon the more

pointed end of some of the specimens thei'e is a secondary ftuTOw upon

each side of the median fuiTow ; these converge to the point where they

join the median furrow, but they disappear in the opposite dnection before

reaching the middle of the body. Upon others, an incipient fiuTow is some-

times seen at each side of the half of the body that is more acutely pointed

These are near to, and their dhection is parallel with, the sides of the body.

This character is shown in figure 2 a and h, Plate I. Stipe rather small,

attached about midlength of the body in the bottom of the median furrow,

but it is, however, rarely preserved.
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Length of body from two and ;i lialf to seven and a half centimeters.

It is not improbable that the form represented by figure 2 h and c is

specifically distinct from the form represented by figure 2 a, especially as the

first-named form is quite a constant one among the specimens of the collec-

tions. I have, however, not felt fully warranted by the collections yet

made in separating them under a difterent specific name, but I have selected

the form represented by figure 2 a as typical of the species here described.

Compared with C. cUspar Liimarsson, from the Primordial rocks of

Vestergotland, it differs in being more pointed at the extremities and other-

wise of diff'erent outline, and also in having few or none of the transverse

rugse that so distinctly mark that species. From C. grenvillensis Billings

(Palseozoic Fossils of Canada, vol. i, page 101), it difi'ers in outline, in

having few or no transverse rugse or wrinkles, and in having a median

fuiTOW traversing its whole length instead of occupying only a part of

its length as the furrow does in that species.

It is thought possible that the specimens of this sjDecies in the collec-

tion may have been denuded of rugae before they became imbedded,

because the surface of some of the slabs upon which they are found are

strewn with small bodies that resemble detached rugse. On the other hand,

such a supposition seems untenable, because some of those slabs are found

to contain both C. Linnarssoni and the following described species ; the

former being nude as usual, and the latter having- their abundant rugse in

place.

The specific name is given in honor of Prof J. G. 0. Linnarsson, the

able Swedish geologist.

Position and locality.—Tonto shale, probably of the Primordial period,

Grand Canon of the Colorado River, Mohave County, Arizona.

Cruziana rustica White.

Plate I, iig. 1 a aud 6.

Cruziana rustica White, 1874, Geog. & Geol. Exp. & Surv. west 100th Merid., Prelim.

Rep. Invert. Foss., 5.

Body more or less elongated, flattened, more or less distinctly bilobed,

the lobes being depressed-convex and the ends blunt ; median fmrow

extending the whole length of the body and comparatively shallow thi-ough-

;5 F
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out; ti-ansverse rugte numerous, some of them inteiTupted, but others

extending from the outer borders to the middle of the median furrow, arcli-

ing shghtly as they cross the lobes.

Length of the body in proportion with the width variable ; in some

specimens (perhaps broken ones) the length and -nddth being about equal,

while in others the length is two or three times as great as the width. The

width varies in different specimens from three and a half to more than four

centimeters. It is not improbable that this species reached a much greater

length than is indicated by any of the specimens in the collection, and that

even the longest of these are only fragments. No indications of a stipe

arising from the median furrow, such as is seen in C. Linnarrsoni and other

species, have been observed.

This species is larger than C. Linnarrsoni, with which it is associated
;

of very different aspect and of different and more variable proportions. It

somewhat resembles C. bilohata {Fiicoides hilohatus Vanuxem, Geology of

the Third District of New York, page 79) of the Clinton group; but the

proportions of the body and of the lobes, respectively, are different.

Position and locality.—Tonto shale, probably of the Primordial period.

Grand Canon of the Colorado River, Mohave County, Arizona.

ANIMALIA.

MOLLUSCA.
MOLLUSCOIDEA.

Class BRACHIOPODA.
Order LYOPOMATA.

Family DISCINID^.
Genus ACROTRETA Kutorga, 1848.

Acrotreta? subsidua White.

Plate I, fig. 3 a, h, c, and d.

Acrotreta? subsidua White, 1874, Geog. & Geol. Exp. & Surv. west 100th Merid., Prelim.

Rep. Invert. Fos.s., 6.

Shell thin, corneus, discoid, subcircular or somewhat suboval in out-

line, the transverse diameter being a trifle greater than the longitudinal

;
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sides regularly, and front broadly, rounded; posterior margin slightly

straightened, forming a comparatively short, slightly convex, or nearly

straight hinge-line.

Dorsal valve flattened ; beak marginal or nearly so, not prorhinent

;

interior surface having a slightly-elevated median -ridge, beginning beneath

the beak and extending to about the middle of the valve, where it disap-

pears.

The condition of all the specimens of this species which the collections

contain is such that the muscular impressions are not distinctly shown, but

those of the posterior adductors appear to be small, and placed nearly

beneath the beak, one on each side of the median ridge just mentioned

;

between these muscular impressions and the posterior margin there is, at

each side, an obscure diverging ridge, or fold, which seems to blend with the

postero-lateral margin.

Ventral valve moderately convex in the umbonal region, but more

flattened anteriorly and laterally; beak excentiic, somewhat prominent,

and minutely perforate. Some of the specimens show what appear to be

small addiictor impressions placed in the apex, close to the foramen, one

at each side of it. One specimen shows a slight flattening of the space

upon the outer surface, between the apex and the hinge, producing the

appearance there of an indistinctly-defined cardinal area.

The inner surface of both valves of all the specimens of this species

contained in the collections has been more or less exfoliated by weather-

ing, whereby some of the principal characters have been obscured. Con-

sequently, the foregoing description is not only incomplete, but it is probable

that the discovery of more perfect specimens may show necessity for modi-

fying it. The cast of a single valve found associated with those used in

this description, showing large and distinct muscular impressions, akeady

suggests such a modification; but its characters are not embodied in the

description, because that specimen is not certainly known to belong to the

species. The specimen referred to is illustrated by figure 3 d., Plate I.

The other specimens all show fine radiating .lines in the structure of the

shell, and also concentric lamina? of growth. They are all compressed in

dark shale, and show only the interior siirfaces of the valves, none showing
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llie external surface. The latter is supposed to be lamellose or otherwise

so roufflienecl as to have caused it to adhere to the shale, while the smooth

interior surface has readily sejDarated in the plane of fission.

Tliis shell is not only specifically different from any other known to

me; but in its want of a well-defined area and in its discoid, instead of

pyramidal, form, it difl'ers perhaps generically from those Discinidce that

are usually referred to the genus Acrotreta. I have refen-ed it to that genus

provisionally, because the combination of its characters renders its reference

to any other established genus known to me equally inconsistent, and

because the specimens are not complete enough to base a new generic

description upon which the species may or may not possess.

Length of the largest specimen in the collection, six millimeters ; width

of the same, seven millimeters.

Position and locality.—Strata of the Primoi"dial period, probably of the

epoch of the Potsdam sandstone, Antelope Spring, House range, Utah.

Genus TEEMATIS Sharpc, 1817.

Trematis pannulus White.

Trematis pannulus White, 1874, Geog. & Geol. Exp. & Surv. we.st 100th Merid.,

Prelim. Eep. Invert. Foss., 6.

Associated with Olcncllus Gilherti Meek, a single imperfect specimen

of Trematis has been discovered, which, although consisting only of a

single valve, possesses such characteristic surface-markings as to indicate

its specific separation from all other known forms of the genus.

The diameter of the specimen is about three milhmeters ; outline

apparently subcircular or a little broader than long-; apex moderately

prominent and situated near the posterior margin. Sm-face marked by a very

fine net-work of oblique raised lines, dividing it up into minute, four-sided,

pore-like pits, which cause it to resemble, under the lens, the texture of

finely-woven cloth.

In the character of its surface-markings, this species is nearly related

to T. pimctata Sowerby, sp., as figured by Davidson in his Monograph of

B)-itish Fossil Brachiopoda, part vii, No. 1. That species, however, reaches
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a mucli larger size than our shell, and the small pits that similarly mark

its surface are six-sided, instead of four-sided as in ours. The surface of

T. siluriana Davidson, another allied species, has the pits an-anged in radiat-

ing instead of oblique lines.

Position and locality.—Shales of the Primordial period and probably of

the Potsdam epoch, Pioche, Nevada.

MOLLUSCA VERA.

Class GASTEROPODA.
Subclass PTEROPODA.

Order THECOSOMATA.
Family HYOLITHIDiE.

Gbntts HYOLITHES Eicliwakl, 1840.

Hyolithes primordialis Hall(?).

Plate I, fig. 5 a, b, c, d, aud e.

Theca primordialis 'H.al], 1861, Geol. Surv. Wisconsin (p.imph.), 48.

Theca primordialis Hall, 1862, Geol. Surv. Wisconsin, i, 21.

Theca primordialis Hall, 1863, Sixteenth Ann. B,eg. Rep. N. Y. State Cab., 135.

Hyolithes primordialis Hall and Whitlield, 1873, Twenty-third Ann. Reg. Rep. N. Y.

State Cab., 242.

Hyolithes primordialis ?, White, 1874, Geog. & Geol. Exp. & Surv. west 100th Merid.,

Prelim. Rep. Invert. Eoss., 6.

Shell slender, acutely pointed; test rather thin; transverse section sub-

semicircular or subtrihedral ; edges or longitudinal angles neai'ly or quite

straight, meeting at an apical angle, varying in different specimens from fif-

teen to twenty degrees ; dorsal side slightly convex or nearly flat along the

middle ; ventral side forming a nearly semicircular arch in transverse sec-

tion, but it sometimes shows an obtuse, rounded angle, extending from apex

to aperture along the median line ; the lateral angles, formed by the junc-

tion of the dorsal and ventral sides, sharply rounded ; margin of the aper-

ture at the flattend side extended and broadly rounded ; that of the convex

side nearly transverse, but sometimes showing a slight emargination at the

middle. Upon the flattened or dorsal side of the solid stony core of one of

the specimens, from which the test is removed, there appears a very slightly

raised longitudinal ndge, the width of which at all parts of its length is
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nbout one-quarter that of the whole width of the shell. This, of course,

indicates the existence of a shallow, tapering, longitudinal groove upon the

iinier surface of the shell ; but, so far as observed, there is no external indi-

cation of its presence. Surface marked by lines and undulations of growth,

which are apparently strongest upon the flattened side.

Length, from fifteen to eighteen millimeters.

In the case of simple forms like these, it often seems necessary to take

into careful consideration diiferences that, in more complex forms, would be

considered as merely individual, or slightly varietal modifications, and there-

fore disregarded. The diflFerence between our specimens and those of

Professor Hall, as represented by his figures and description, seems to be of

this slight character ; and it is only in view of the fact just stated that doubt

is felt as to the specific identity of our shell with H. primorclialis. The

principal external differences (the internal characters of Professor Hall's

shell have not been made known) are that our forms are a little more

robust, a little less flattened upon the dorsal side, and the convexity of the

lines of growth and of the margin of the aperture at that side are a little

greater. From H. gregaria Meek and Hayden, it differs in its greater size,

its concentrically-marked surface, and in the outline of its apertm-e.

Position and locality.—Strata of the Primordial period, and probably of

the Potsdam epocli, Pioche, Nevada.

ARTICULATA.
Class CRUSTACEA.

'

Order TRILOBITA.
Family AGNOSTID^.

Genus AGNOSTDS Brongniart, 1821.

Agnostus interstrictus White.

Plate II, fig. 5 a and ft.

Agnostus interstrictus White, 1874, Geog. & Geol. Exp. & Surv. west 100th Merid.,

Prelim. Rep. luvert. Foss., 7.

Head and pygidium of almost exactly equal size and general shape

and otherwise closely resembling each other.
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Head a tiifle broader than long, regularly rounded in fi-ont ; sides at

the postero-lateral regions subparallel; postero -lateral angles truncated;

the whole exterior margin, including the truncated portions just named, pro-

vided with a narrow, raised rim, the elevation of which forms a linear

depression, or groove, between it and those portions of the head which it

incloses ; space between this marginal depression and the glabella a little

wider posteriorly than it is in front, convex throughout, and its smface

apparently smooth. Grlabella conical, widest posteriorly, moderately con-

vex, sides nearly straight, well defined by the dorsal furrows, abruptly

rounded in front ; a minute tubercle situated on the median line near the

posterior end, and a shallow groove or furrow extending across near the

front end, defining a frontal lobe of moderate size.

Thorax narrower than the head and pygidivim, giving the body the

appearance of being constricted at the middle ; axial lobe broad, consisting

of two segments, both of which are tumid at the ends adjoining the dorsal

fun'ows ; lateral lobes very narrow
;
pleurae almost as wide as long ; each

pleura tumid, and rounded at its exterior end.

Pygidium having an outline like that of the head, and is also provided

with a similar elevated marginal rim and linear depression within it ; axial

lobe a little longer than the glabella, and consequently that lobe reaches a

little nearer the posterior margin of the pygidium than the glabella does to

the anterior margin of the head, moderately convex in elevation and also in

each lateral outline ; a minute tubercle is situated on the median line near

the anterior end, corresponding in size and relative position with the one on

the glabella before mentioned ; space between the dorsal furrows and the

margin convex, its surface apparently smooth ; upon the outer edge of the

border of the pygidium, at each side and a little nearer to the axial extremity

than to the antero-lateral angles, there is a minute protuberance, suggestive

of an incipient spine. Besides the slight differences between the head and

pygidium, already referred to, the pygidium differs also in having a faint

appearance of segmentation of its axis and in a slight folding-backward of

the marginal lim at the antero-lateral angles.

Length of body, eight millimeters ; width of head and also of the

pygidium, five millimeters ; width of thoi'ax, four millimeters.
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This beautiful Agnostus is quite unlike any described American species,

and is more nearly related to A. integer Beyricli, from the Primordial strata

of Europe, than any otlier known to me. Compared with that species, it is

found to reach a larger size ; its glabella is narrowed in front instead of

having its sides nearly parallel ; the axial lobe of the pygidium is nar-

rower behind than in front, instead of being of nearly the same width at

each end, and has the sides of that lobe convex instead of nearly straight, as

they are in A. integer.

Position and locality.—Shales of the Primordial period, probably of the

Potsdam epoch, Antelope Spring, House range, Utah, where it is associated

with Conocoryphe Kingii Meek, and other fossils of Primordial type, and

where three entire specimens have been obtained, besides a number of

fragments.

Family CONOCORYPHID^.

Genus OONOGORYPHE Cortla, 1847.

Subgenus PTYCHOPARIA Coicla, 1847. "

Conocoryphe (Ptychoparia) Kingii Meek.

Pliite II, lig, 2 a, I), and c.

Conocorijphe {ConocepJialites) Kingii Meek, 1870, Proc. Acad. Nat. Sci. Phila., 63,

Conocoryphe [Ptychoparia) Kingii Meek, 1872, Geol. Surv. Montana, Idaho, Wyoming,
& Utah, 487.

Outline of bod}^ ovate ; the width compared tfith the length being

about as two to three. Head semicircular, or nearly so ; the exterior margin

regularly rounded, and bordered by a narrow marginal rim, which is nearly

of uniform width throughout, but is sometimes a little stronger in front of

the glabella than elsewhere
;

posterior margin very slightly concave in

adult specimens, but a little more concave in young ones; near the postero-

lateral angle of the head, this margin bends abruptly backward, terminating

in cheek-spines of moderate length ; these spines in the adult extend back-

ward to a point about opposite the second segment of the thorax, but in the

young the spines are proportionally longer, and the whole head larger com

pared with the remainder of the body. Glabella slightly elevated above

the cheeks, clearly defined by the shallow dorsal furrows ; its anterior end

reaching a point about one-half its own length 'from the front margin of the
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head ; width at the base, compared with its full length, about as seven io

eight ; sides straight or nearly so ; anterior end abiiiptly and posterior end

very broadly rounded ; occipital furrow well defined, and continuous with a

similar but rather broader furrow at each side, that extends across the cheek

parallel with and near the posterior margin of the head, giving that margin

a raised border
;

la,teral furrows absent or very indistinct in adult specimens,

but in well-preserved young ones there are indications of foin- pairs of lobes.

Facial sutures curving outward and forward from the anterior ends of the

eyes, or from a point a little forward of their anterior ends, reaching the

marginal groove within the raised border of the head at points a little wider

apart than the eyes are at their anterior ends, then, bending somcAvhat

abmptly inward, they cut the anterior margin
;

posteriorly, the sutures

extend almost directly outward from the posterior ends of the eyes, then, by

broad backward curves, which become more abrupt as they proceed, they

cut the posterior margin of the head not far from its postero-lateral angles

and just inside the bases of the cheek-spines.

Eyes rather small, slightly arching outward, placed well back toward

the posterior margin of the head ; visual siu-faces naiTow, oui" specimens show-

ing no reticulations; other portions of the head apparently without sui-face-

markings or ornamentation, except that some specimens show a very faint

ridge extending transversely from the anterior end of each eye toward the

anterior poi-tion of the glabella, but ending at the dorsal fuiTows befoi-e

reaching it.

Thorax longer than the head, measming seventeen millimeters in a

specimen having a head thirteen millimeters long, the same thorax measm*-

ing twenty-five millimeters wide at its widest part ; axial lobe depressed,

narrow; sides straight, about two-thirds as wide as one of the lateral lobes

at the anterior end of the thorax, about one-third wider at its anterior than

it is at its posterior end ; segments thu-teen in niimber, passing nearly or

quite straight across the lobe ; a shght transverse prominence usually seen

at each end of every axial segment near the bottom of the dorsal fun-ows,

producing the appearance there of a coiTugated, raised line along the whole

length of each furrow ; lateral lobes slightly convex, a little widest about

midlength
;

plem-se nearly transverse with the axis of the body, nearly
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straio-lit, but arching' a little backward at their outer ends; extremities

abruptly pointed, the points directed obliquely backward, and also bent a

little horizontally outward, so as to produce the appearance of a slightly-

flattened, serrated border along each side of the thorax, each pleura hav-

ing a well-defined groove, which is widest and deepest about the middle, and

extends from the inner end to near the outer extremity, where it becomes

obsolete and ends at the flattened tip.

Pygidium subsemicircular, comparatively small, only a little more than

one-third as long as the thorax, regularly rounded behind, where it has a

narrow, flattened border of nearly uhifonn width all around; axial lobe

ending at the marginal border ; segments indistinct, but five or six in num-

ber are recognizable in some specimens ; lateral lobes much depressed,

twice the width of the axial lobe at the anterior end of the pygidium ; seg-

ments indistinct, but may be distinguished by then- grooves, which are

deeper than those that mark the limits of each; grooves cm-ving backward,

and, like those of the pleurse, becoming obsolete upon reaching the flattened

marginal border.

The whole surface is apj)arently smooth, except that there are some

faint indications of radiating striae upon the exterior portions of the head of

well-preserved specimens, discernible only by means of a lens.

Length of the largest specimen in the collections, five centimeters

;

breadth of the same across the thorax, thirty-thi-ee millimeters.

Although this species resembles an Olenus in general outline and aspect,

the possession of blunt and shortened, instead of extended and pointed,

plem-se, the presence of faint elevated lines between the eyes and glabella,

the radiating lines upon' the surface of the head, together with the other

characters above described and shown in the figures, leave no doubt as to

the propriety of referring it to the genus Gonocoryplic. The presence of

only thirteen thoracic segments instead of fom-teen (the number attributed

to the genus by Corda) is not regarded as of generic importance in this

case.

A number of entire and more or less perfect specimens of this fine

Trihhite are contained in the collections, but they have all been a little flat-

tened by compression. The finer details of structure of most of them have
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also been obscured by contact with a peculiar accumulation of calcite or

arragonite in the form of a layer from two to four millimeters in thickness

beneath the whole crust; the crystalline prisms being vertical to the plane

of the fossil and also to that of the layer of shale in which it was imbedded.

Position and locality.—Shales of the Primordial period, probably of the

Potsdam epoch, Antelope Spring, House range, Utah.

Family ASAPHID^.
Genus ASAPHISCUS Meek, 1873.

Asaphiscus Wheeleri Meek.

Plate II, fig. 1 a, b, c, d, e, and /.

Bathyurelhis {Asaphiscus) Wheeleri Meek, 1872, Geol. Surv. Montaua, Idiiho, Wyoiniug,

& Utah, 485.

Body oblong-ovate in outline; sui-face smooth. Head depressed-

convex; front margin regularly rounded; postero-lateral angles abniptly

rounded, without cheek-spines; exterior margin bent shortly upward all

around, producing a raised border of considerable width, and also a rather

deep linear depression, or groove, parallel with that border and between it

and the remainder of the cheeks. Glabella conical, much wider behind than

in front, depressed ; space between its anterior end and the marginal groove

about equal to the width of the raised marginal rim in front of it ; outline

well defined by the narrow dorsal furrows; sides nearly straight; anterior

end abruptly and posterior end broadly rounded, without lateral fuiTOws, or

at least they are hardly discernible ; occipital fun-ow shallow, broad, but

somewhat distinct and tmiform, extending entirely across the glabella, and

continuous with furrows similar to itself that extend to the postero-lateral

angles of the head ; the latter furrows lie parallel with and near to the poste-

rior margin of the head, giving that margin also a raised border, somewhat

like the one upon the exterior margin. Eyes comparatively small, crescentic,

situated nearly opposite the mid length of the glabella, and nearly equidistant

from it and the posterior margin.

Thorax having nine segments ; its length not quite so great as that of

the head ; axis broadest anteriorly, more strongly convex, and about one-

third naiTOwer thaii the lateral lobes are; segments extending straight across

the lobe ; lateral lobes depressed, their greatest convexity along the middle

;
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pleiu'ae bhintly ^jointed at tlieir outer ends, the points not being directed

very strongly backward ; their inner ends so joined to the axial segments

that they have the appearance of lapping a little upon them just inside the

dorsal furrow; grooved, the groove being deepest about midlength, where

the outer and inner portions of its front border meet at a distinct but very

obtuse angle
;

grooves extending from the dorsal fuiTOw nearly to the

extremity of the plem^se, Avhere they disappear.

Pygidiiim somewhat semicircular in outline, distinctly trilobate ; seg-

mentation indistinct, so much so in some of the specimens that the surface

appears nearly as plain as that of an Asaphus, but the segmentation is

usually more distinctly shown upon surfaces from which the cnist has been

removed; axis prominent, especially at its distal end, Where it terminates

abiiiptly at the inner edge of the broad marginal border; segments of axial

lobe eight or ten ; lateral lobes much depressed, a little wider than the axial

lobe at the anterior end, and narrowing to an incTirved point at the end of

the axis ; the whole exterior margin having a broad, flat border of nearly

uniform width tlnoughout ; the under surface of this border marked by

fine, somewhat in-egular, longitudinal strias, such as are usu.ally seen upon

corresponding parts of Asaphus.

The largest specimen in the collections is about seven centimeters long.

These specimens are the same that were used by Mr. Meek in his

description of this species, and upon which he also based his genus

Asa2}hiscus.

Position and locality.—Strata of the Primordial period, probably of the

Potsdam epoch, near Antelope Spring, House range, Utah.

Family PAKADOXID^.
Genus OLENELLUS Hall, 1861.

Olenellus Gilbert! Meek.

Plato II, lig. 3 o, h, c, d, and e.

Olenellus Gilherti Meek, 1874 (manuscript).

Olenellus Gilberti White, 1874, Geog. & Geol. Exp. & Surv. -west 100th Merid., Prelim,

liep. Invert. Foss., 7.

Head subsemicircular or semi-oval, the length being to the breadth at

the posterior border about as four or five to seven; both the external and
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posterior margins bordered by a narrow, continuous, slightly-raised rim,

that of the external margin being* placed a little within its edge, that of

the posterior margin continuous across the occipital lobe of the glabella;

the postero-lateral angles produced into slender spines, which are terete,

very slightly incurved, not much widened at their bases, and in our sj^eci-

mens are about equal in length to one-fourth of the transverse diameter

of the head at its base. The posterior margin of the head, near each

postero-lateral angle, bends abruptly forward a little, forming a kind of

notch or small retreating angle with the backward-pi'ojecting spine, and

also giving the outer corner of the movable cheek the appearance of being

rounded. Eyes narrow, broadly arching outward, nairowness and con-

vexity of curve both increasing posteriorly; their outer margins nearly

equidistant from the center and the outer margins of the head, which dis-

tance is also about equal to the length of the eye. Glabella distinctly

lobed, the fuiTOws extending nearly or quite to its center; frontal lobe

much larger than the others, subcircular in outline, prominent, tumid,

regularly rounded in front, and a little wider than the remainder of the

glabella; anterior, middle, posterior, and occipital lobes of nearly uniform

size.

The remainder of the body is unknown, vnth the exception of single

specimens each of the long- third pleura of the right side, and one of the

others, probably belonging behind the third segment. The long one is

broadly and somewhat deeply grooved upon the surface of its inner por-

tion, Avhere the anterior edge of the groove is elevated, the groove becom-

ing shallower and narrower upon the outer portion, and finally disappearing

toward the point of the pleura; outer portion of the pleura bending

strongly but not very abruptly backward, and ending in a strong, flattened,

spine-like point. The other pleura mentioned is grooved like the long one,

but the anterior edge of its inner portion is not turned upward, as it is in

the other.

The specimens of the collection are all imperfect, consisting only of

flattened impressions in shale. Consequently, the character of the crust,

the surface-markings or ornamentation, if any existed, and the original

convexity of the head are all unknown; but there are indications that the
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convexity of the head must have been considerable, and that the specimens

have been much flattened by pressiu-e. * When pei-fect specimens shall be

discovered, they may probably necessitate a modification of the foregoing-

description, but it is believed that such discovery will not necessitate material

change. The specimens of the collection are of various sizes, due to differ-

ence in age ; the transverse diameter of the head being from one and a half

to five and a half centimeters.

This species is nearly allied to 0. Vennontana Hall, from strata in

Northern Vei-mont, generally refen-ed to the Potsdam epoch ; but it diff'ers

in many respects, the following being among the more important differences

that appear upon compaiing our specimens with the figure and original

description of that species:—
The frontal lobe of the glabella of om* species does not reach the ante-

rior margin of the head by a space nearly equal to one-thu'd the length of

that lobe, instead of coming in contact with the frontal margin as in 0. Ver-

montana. The anterior ends of the eyes of our species reach forward nearly

into contact with the anterior lobe of the glabella, being considerably

farther forward than they are represented to reach in the figm-es of the

Vermont species. In our species, the raised marginal rim of the posterior

border of the head extends continuously across the occi]3ital lobe of the

glabella, but the figure and description of 0. Vennontana represent no such

raised rim. The posterior margin of the head of om- species is rounded

forward at the postero-lateral angles, while the figure of 0. Vermontana

represents the posterior border of the head as cm-ving backward, and forming

shai-p, spine-like angles with the lateral margins. The short cheek-spines

of that species are represented as widening at the base ; in ours, the cheek-

spines are longer, more slender, and do not thus widen. The long thu-d

plem-a of 0. Gilberti is not bent backward so abraptly as it is in 0. Ver-

montana, and the foimer species seems also to have reached a larger size

than the eastern one.

Position and locality.—Strata of the Primordial period, probably of the

Potsdam epoch, Pioche, Nevada, and at Ophir City, Oquin-h range, Utah.



PRIMORDIAL PERIOD.

Olenellus Howelli Meek.

Plate II, fig. 4 a and T>.

Olenellus Howelli Meek, 1874 (manuscript).

Olenellus Howelli White, 1874, Geog. & Geol. Exp. & Surv. west lOOth Merid., Prelim.

Rep. Invert. Foss., 8.

Head massive, semi-oval in outline, strongly convex, the length on the

median line being to the greatest breadth abont as three to five ; exterior

margin having a strong, raised border, of nearly uniform width all around,

and which is also continuous with the moderately strong spines of the

postero-lateral angles of the head ; length of the spines about equal to one-

half the length of the head on the median line
;

posterior margin also

having a raised border extending on each side from the occipital segment

to the base of the spines, but not crossing the glabella upon the occipital

lobe ; width of this border not uniform like that of the exterior margin,

but is widest a little beyond the midlength at each side, and narrowest near

the base of each spine, toward which it again suddenly widens, blending

with both the spine and the exterior raised border ; this widening of the

border there rounds the angle -between the posterior margin and the spjne,

and also rounds the postero-lateral angle of that portion of the cheek which

is inclosed within the raised borders. A shallow, linear depression extends

around the head just within the raised border, giving the broad cheek-

surfaces the appearance of being slightly inflated.

Eyes large, very prominent, extending from opposite the anterior

furrow of the glabella to nearly opposite the middle of the occipital lobe

;

the palpebral lobe of each eye blending with the outer ends of the anterioi',

middle, and posterior lobes of the glabella.

Glabella large, very prominent, distinctly lobed ; the furrows, while

they are, distinct at the sides, are only slightly impressed at the median

line ; occipital and posterior lobes of about equal size ; frontal lobe large,

tumid, well defined, extending forward to the shallow, linear depression

just within the raised border of the anterior margin of the head, regularly

rounded in front, a little wider than the remainder of the glabella, but not

higher than the others of its lobes.
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Sui-fhce apparently smooth but the condition of the specimen is such

that this character is not clearly shown. Remainder of the body unknown^

the only specimen discovered consisting of a well-preserved head alone.

Associated with it, however-, the spinous extremity of a pleura was found

that possesses the characteristics of similar 25arts of OleneUus, and which

probably belonged to an individual of this species.

This sj)ecies is apjDarently related to 0. Tliompsoni Hall, from rocks in

Northern Vermont refen-ed to the Potsdam epoch, where it is associated

Yfi\\\ 0. Vermontcma ; but it differs in general outline and proportions, and

also in many details^ as shown by comparison with the figiu-es and original

description of that species by Professor Hall. The frontal lobe of the

glabella in 0. HoiveUl is wider than those behind it, instead of being- nar-

rower than the hinder ones, as they are represented to be in 0. Tliompsoni.

The details of the exterior and posterior raised margins are different, and

the postero-lateral spines are not proportionally so strong in our species as

they are represented to be in that on^. The occipital furrow in ours does

not extend so distinctly across the glabella as it does in 0. Thompsonl, and

the occipital lobe is proportionally wider, and extends farther backward than

it does in that species. It is also related to 0. Gilheiii, but differs in gen-

eral proportions of the head, the details of the exterior and • posterior bor-

ders, and in the pi'oportional size of the different lobes of the glabella.

As the genus OleneUus is held by geologists to mark a distinct and

characteristic horizon in American strata, its discovery in that distant

locality is peculiarly valuable and interesting. It is also an interesting and

significant fact that the two species here described respectively represent in

their specific characters the two originally-described species of the genus

found associated in the Primordial rocks of Vermont and Canada, as these

are found associated in rocks of the same period in Nevada.

The specimens from which the descriptions of the two species of

OleneUus herein recorded were made are the same that were used by Mr.

Meek in his original descriptions and naming of the species.

Position and localiUj.—Strata of the Primordial period, and probably

of the Potsdam epoch, Pioche, Nevada.
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VESTIGIA.

Plate I, fig. C a aud i.

From the same sti-ata that contain Crusiana Linnarrsoni and G. rustica,

the collections contain some thin pieces of siliceous shale marked by a

number of series of minute tracks that were probably made by some small

Crustacean or other Articulate. They consist of double rows of slight

transverse depressions upon the smooth surface of the shale, with a plain

space between each series of the double row, about half as wide as the

width of a series, but in some cases the two series of tracks constituting

the double row nearly meet in the center. Each separate minute track

or depression arches slightly, and, although very narrow, they are each

nearly or quite as wide as the spaces between them are. In some portions,

each separate depression appears as if it had been twice or tluice impressed

with minute organs of locomotion of similar size and shape. The width

of the double row is about three millimeters, and the transverse length of

each separate impression or track is hardly more than one millimeter.

There are about twelve unpressions, or separate tracks, in the length of a

centimeter.

The tracks pursue a slightly tortuous course; the longest series shown

by the specimens in the collection having a continuous length of about six

centimeters, but all of them are broken at both ends. No remains have

been found associated with them that might indicate the characteristics of

the animal that made fliem; but the naiTOwness and uniformity of the series,

together with the fact that each separate minute track appears to have been

repeatedly impressed by a series of similar organs of locomotion, seems to

suggest vermiform characteristics, but it does not necessarily follow that

the animal was a true worm.

The collections contain no other traces of animal life from these

shales, and the formation has been referred to the Primordial period mainly

upon stratigraphical grounds.

Position and locality.—Tonto shale, Primordial period; Grand Canon of

the Colorado River, Mohave County, Arizona.

4p
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CHAPTER IV.

CANADIAN PERIOD.

PROTOZOA.

Class RHIZOPODA.

Order FOEAMINIFERA.

Genus RECEPTACULITES Defrance, 1827.

Receptaculites (?).

The collections contain a single fragment only of one of these strange

and interesting foiins. It is too imperfect for specific characterization, but

is noticed here to make the account as complete as possible of the faunal

characteristics of the strata which I have referred to the Canadian period.

It seems to be a fragment from near the base of one of those broa,d sac- or

um-shaped species such as have been described by Mr. Billings from strata of

the same period in Canada. Both ectorhin and endorhin have been mostly

removed by weathering, whereby the open ends of the numerous close-set

cylindi-ical tubes that connected them are exposed.

Position and locality.—Strata of the age of the Quebec group of Canada;

Fish Spring, House range, Utah.
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RADIATA.
Class HYDROZOA.

Order HYDROIDA.

Family GRAPTOLITIDJ]].

Genus PHYLLOGRAPTUS Hall, 1858.

Phyllograptus Loringi White.

Plate III, fig. 1 a and 6.

Phyllograjjtus Loringi White, 1874, Exp. '& Surv. west 100th Merid., Prelim. Rep.
Invert. Foss., 9.

Stipe apparently having the usual qvtadripartite fonn of the genus

;

the foliate expansion having a somewhat m-egular elongate-oval outline

and a moderately narrow axis. Cellules leaving the axis at different angles

with it in different parts of the stipe, ascending along the middle portion

so as to form an acute angle with the axis, then sweeping outward with an

increasing curvature to the lateral margins, where they are at right angles

with the axis, or in some parts of the length of the stipe slightly recurv-

ing. Toward the apex, the cellules are less curved and form more acute

angles with the axis. Each cellule gradually biit slightly increases in size

as it extends outward to the margin, where there are thirteen or fourteen

in the space of a centimeter. Each cellule is provided at its aperture

with a strong, prominent, recurving lower lip, the edges of which in our

example, it being compressed, have somewhat the appearance of spine-like

appendages. The stipe being broken at the lower end, the shape of that

part is known only by inference, and for the same reason the full length

has not been accurately ascertained, but it was apparently about four

centimeters long; width, at about midlength, one and a half centimeters.

This species has the general aspect of P. ti/pus Hall, but it differs from

that species in the size of its cells and the character of its cell-apertures.

According to Professor Hall, P. typus has a maximum of twenty-six cells
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in the space of an inch, while onr species has from thirty-fovu- to thirty-

six in the same space. That species is represented as having small mncronate

appendages at the cell-apertures, which those of our species are destitute of,

but are provided instead with a thickened projecting lower lip.

Dedicated to the memory of Mr. F. W. Loring, who was murdered by

the Apache Indians in October, 1871, while a member of one of the explor-

ing parties.

Position and locality.—Strata of the age of the Quebec group of Canada;

Fish Spring, House range, Utah.

MOLLUSCA.
MOLLUSCOIDEA.

Class BRACHIOPODA.
Oeder LYOPOMATA.

Family LINGULID^.

* Genus LINGULA Brugniere, 1789.

Lingula? manticula \Vljite.

Plate in, fig. 2 a .and b.

Lingula? manticula White, 1874, Exp. & Surv. west lOOtli Merid., Prelim. Rep. Invert.

Foss., 9.

Shell small elongate-subovate or subelliptical in outline, broadest at or

a little beliind the middle ; beaks pointed.

Dorsal valve proportionally wider than the ventral, moderately convex;

postero-lateral margins nearly straight, meeting at the beak at an angle of

nearly forty-five degrees ; beak small, depressed ; front margin regularly

rounded.

Venti'al valve proportionally longer than the dorsal in consequence of

the considerable projection of its beak behind that of the dorsal valve; the

whole valve, except its jDrominent beak, corresponding nearly with the whole

of the opposite one, but its posterior portion is a little more convex trans-

versely than any part of the other valve is ; the beak is more prominent
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and sharper, and the postero-lateral slopes straighter than they are in the

dorsal valve. Surface of both valves having a smooth appearance, but fine

concentric lines and obscure radiating striae are to be seen under a lens.

Length of the dorsal valve represented by figure 2 «, Plate III, six

millimeters
';
width, four millimeters. This is the largest valve the collec-

tions contain, but it is not improbable that the species attains a larger size.

This species in general aspect resembles Lingula acuminata Coiu-ad, from

the Calciferous sandstone formation of New York, especially in the narrow-

ness of the posterior portion of the ventral valve and its slender beak ; but

it is not proportionally so broad anteriorly as that shell is, and in other

respects the outline is materially different. The dorsal valve of our shell

resembles the figure of a specimen that Professor Hall refers doubtiugly to

Lingula mosia, from the Potsdam foianation of Wisconsin (Sixteenth Ann.

Regent's Report New York State Cabinet, plate 6, figure 1); biit the ventral

valve of ours is proportionally longer than that figure, which is vmderstood

to represent a ventral valve. If this supposition is correct, that species has

proportions materially different from those of ours.

I refer this species with doubt to the genus Lingula, because the inter-

nal characters of the shell are unknown, and because it is now generally

admitted that among the linguloid shells of the older Paleozoic rocks, which

were formerly referred to the genus Lingula without question, there are

really several different genera, all distinct from the recent Lingula.

Position and locality.—Strata of the age of the Quebec group of Canada;

Schellbom-ne, Schell Creek range, Nevada.

Family DISCINIDiE.

Genus ACROTKETA Kutorga, 1848.

Acrotreta pyxidicula White.

Plate III, tig. 3 a and h.

Acrotreta pyxidicula y^hita, 1874, Exp. & Surv. westlOOtb Merid., Prelim. Rep. Invert.

Foss., 9.

Shell minute ; marginal outline subcircular or transversely suboval

;

without observable mesial sinus or fold. Dorsal valve most prominent near

the umbo ; beak small, depressed, but well defined, hardly projecting



54 CANADIAN PERIOD.

beyond the liinge-line; cardinal angles rounded; liinge-line short, nearly-

straight ; lateral and front margins regularly rounded.

Venti-al valve obliquely depressed-subconical; apex acute, prominent,

and perforated by a minute foramen ; margin in front of the hinge-line

regularly rounded ; area small, triangular, nearly flat, the angles which it

forms with the sides of the shell rounded. Sm-face of both valves smooth,

or marked by very fine concentric lines of growth.

Width, two millimeters ; length a little less ; height a little less than

the length.

This species, although so minute, seems to be a well-marked one, and

possesses all the visvial external characteristics of Acrotreta, except that the

ventral valve is not so capacious as it generally is in that genus. It differs

from A. gemma Billings, from strata of the age of the Quebec group in New-

foundland, in the less proportionate lieight of the ventral valve, and in the

absence of a mesial sinus in the dorsal valve.

Position and locality.—Strata of the age of the Quebec grovip of Canada;

Schellbourne, Schell Creek range, Nevada.

Order ARTHROPOMATA.
Family STEOPHOMENIDiE.

Genus STROPHOMENA Rafinesqiie, 1827.

Strophomena fontinalis White.

Plate III, fig. 4 a, b, and c.

Strophomena fontinalis Wbite, 1874, Expl. & Surv. west 100th Merid., Prelim. Rep.

Invert. Foss., 10.

Shell moderately concavo-convex or nearly flat ; outline semi-elliptical

;

width from one-quarter to one-thu-d greater than the length ; width at the

hinge-line varying from a little more to a little less than it is just in front

of the hinge. Ventral valve slightly convex or somewhat flattened ; con-

vexity greatest behind the middle. Dorsal valve slightly concave, and in

other respects corresponding with the ventral. Hinge and interior of both

valves unknown.

Surface of both valves marked by fine, uniform, rounded, radiating

strise, which increase by bifurcation, and give the surface an appearance
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similar to that of the well-known Strophomena fragilis Hall, from the

Devonian strata of New York and other States. Fine concentric striae are

also visible .under a lens.

Length, eighteen millimeters ; breadth, twenty-four millimeters.

This species resembles S. recta Com-ad in outline, but the sm-face-

markings are quite different. It also bears a general resemblance to S. aurora

Billings, but differs in having rounded striae of uniform size instead of the

angular striae of variable size which that species possesses.

Position and locality.—Strata of the age of the Quebec group of Canada;

Fish Spring, House range, Utah.

Genus OETHIS Dalman, 18:i8.

Orthis Electra Billings (?).

Among the collections made at Fish Spring, House range, Utah, from

strata of the age of the Quebec group of Canada, are a few imperfect

specimens of a species of Orthis that is very closely related to 0. Electra

Billings (Paleozoic Fossils of Canada, vol. I, page 79), if it is not identical

with it. In outline, convexity, and the fine striation of the sm-face, our

specimens agree closely with it, but the size is considerably greater than

that given for 0. Electra. The width at the hinge-line of the largest speci-

men is about sixteen millimeters.

MOLLUSCA VERA.

Class GASTEROPODA.
Subclass DICECA.

Oedee RHIPHIDOGLOSSA.
suboedee dioeanobeanobiata.

Family BELLEROPHONTID^.
Genus BELLEEOPHON Moutfort, 1808.

Bellerophon allegoricus White.

Plate III, fig. 6 a, b, aud e.

Bellerophon allegoricus White, 1874, Expl. & Surv. west 100th Merid., Prelim. Eep.

Invert. Foss., 10.

Shell not above medium size, rather compact, lunbilicated ; umbilicus
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very small ; apertiu-e expanded, greatest expansion at the sides, giving it a

reniform outline; oiiter volution abruptly convex transversely; lip having

a moderately large deep notch in front, of uniform width, the sides being

parallel, and rounded at the bottom ; of equal width, and continuous with

this notch, there is a slightly-elevated, rounded, dorsal band extending along

the center of the volution until it enters the aperture. Surface-markings

not preserved in any of the specimens of the collection.

Extreme w^idth across the aperture, eighteen millimeters
;

postero-

anterior diameter of the shell, seventeen millimeters.

Although the specimens are imperfect in some respects, they ai'e suf-

ficently well preserved to show that they represent a species quite unlike

any other known to me from any of the older Paleozoic rocks.

Position and locality.—Strata of the age of the Quebec group of Canada;

Fish Spring, House range, Utah.

Class CEPHALOPODA.
Oedek TETKAEIiANCHlATA.

Family 0ETH0CEEATIDJ5.

Genus OETHOCEEAS Breynius, 1732.

Subgenus CAMAEOCEEAS Conrad, 1842.

Orthoceras (Camaroceras) colon White.

Plate III, fig. .5 a, b, a, and d.

Orthoceras colon White, 1874, Expl. & Surv. west 100th Merid., Prelim. Eep. Invert.

Foss., 10.

Shell annulated, very slightly tapering ; ti-ansverse section oval

;

siphuncle large, perij)heral, in contact Avith one of the broadly-rounded

sides, its diameter equal to about one-thu-d the short diameter of the shell

;

septa smooth ; convexity nearly uniform, reacliing farther forward at the

naiTower sides than at the broader ones ; annulations broadly rounded,

passing sinuously around the shell, the sinuosity being gi-eater upon one of

the broad sides than it is upon the other ; interspaces nearly corresponding

in width and curvature with the annulations. Surface-markings unknown.

Long diameter, eighteen millimeters ; short diameter, fifteen millime-

ters ; distance from center to center of the annulations, six millimeters.



CANADIAN PERIOD. 57

The only specimen contained in the collections is the one figured on

Plate III. It has the appeai'ance of being slightly curved, as shown in

figure 5 c, which, if natural, of course removes it from the genus OrtJioce-

ras; but, as the specimen has been a little compressed at one end, it is

thought the curvature is due to that cause alone. If originally straight, as

it is thought to have been, it properly belongs to the subgenus Camaroceras

of Conrad, as is shown by the large peripheral siphuncle.

Numerous annulated species of OrtJioceras have been published, but

the one here described possesses characteristics that seem to clearly distin-

guish it from them all. Compared with 0. xndclirum BaiTande, it differs in

having sinuated instead of direct annulations, an oval instead of a circular

transverse section, and in having a larger siphuncle, which is also peripheral

instead of central. From 0. annulatum Sowerby, as figured and described

by Barrande (not Endoceras anmdatum Hall), it differs in its proportionally

naiTOwer annulations as compared with the interspaces, its oval instead of

circular or nearly circular transverse section, and in its larger and periphe-

ral instead of central sijohuncle. From 0. dulce BaiTande, it diff'ers in its oval

nstead of cu'cular transverse section, and in its larger siphuncle, which is

also peripheral instead of central. From 0. undulostriatum Hall, it differs in

the course of its sinuous annulations, which both species possess, and in its

much larger and peripheral instead of central siphuncle. With 0. furtiviim

Billings from the Calciferous formation of Canada, it is closely related in

the character, size, and position of the siphuncle, but differs in its oval

instead of circular transverse section, and also in the direction and character

of the annulations.

Position and locality.—Strata of the age of the Quebec group of Canada

;

Fish Spring, House range, Utah.

Family CYRTOCEllATID^.

Genus CYETOCEEAS Goldfuss, 1833.

Cyrtoceras (?)

Among the collections from strata of the age of the Quebec group, at

Fish Spring, House range, Utah, there is a specimen of Cyrtoceras, too

imperfect for specific characterization, but which resembles in general aspect
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G. metelliis Billings, fi-om the Quebec strata of Canada. The curvature and

propoi-tions are similar to those of that species, and the septa are equally

numerous and close-set.

ARTICULATA.
Class CRUSTACEA.

Order OSTRACADA.

Family CYPRIDINID^.

Genus LEPERDITIA Rouault, 1851.

Leperditia bivia White.

Plate III, fig. 7, a, h, c, and d.

leperditia bivia White, 1871, Expl. & Surv. west 100th Merid., Prelim. Rep. luvert.

Foss., 11.

Shell not quite equivalve, inflated, the gi'eatest transverse diameter

being about midlength and below the middle ; obliquely subovate in out-

line, widest behind the middle ; the straight hinge-hne about equal in

length to two-thirds the entu-e length of the shell, and ending both poste-

riorly and anteriorly in a small, distinctly projecting angle, which it forms

with the anterior and posterior margins respectively; posterior margin

obliquely rounded, and provided with a moderately broad, somewhat flat-

tened border; anterior margin abruptly rounded, having also a similarly-

flattened border ; the flattening of the borders of both valves and at both

ends becoming obsolete upon reaching the ventral margin, which is broadly

rounded ; ventral border of the left valve bent shai-j^ly inward, and even a

little upward, producing a naiTow, plain, area-hke sui-face there, which

tapers to a sharp point at each end, and is nearly equal in length to the

hinge-line ; ventral border of the right valve not bent inward like that of

the left, but the general convexity of the valve extends to the ventral edge.

Upon the ventral border of this valve, near its edge, there are two distinct,

comjDaratively large pores, which open divergingly upon the surface ; the
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distance between them being equal to a little more than half the length of

the hinge-line. Eye-tubercle not detected. Surface apparently smooth.

This species agrees nearly in size with, and bears a close general

resemblance to, L. Canadensis Jones, from the Calciferous sandstone foraia-

tion of Canada ; but it may be readily distinguished from that sjiecies by

the jDrominent angles at the ends of the hinge-line, the laterally-flattened

anterior and posterior borders, the greater convexity below the middle, and

by the presence of the two large pores at the ventral border of the right

valve.

Position and locality.—Strata of the age of the Quebec group of Canada;

Queen Spring Hill, Scliell Creek range, Nevada.

Collected by Mr. J. E. Clayton.

Order TRILOBITA.

Family ASAPHIDiE.

Genus MEGALASPIS Angelin, 1854

Megalaspis belemnurus White.

Plate III, fig. 9.

Megalaspis helemnurus ,W]iiie^ 1874, Exp. & Surv. west 100th Merid., Prelim. Rep.
Invert. Foss., 11.

Pygidium subtriangular in outline, moderately convex transversely,

and only slightly convex along the median line; length compared with the

width across its anterior end about as fifteen to twenty-two; each outer

margin having a wide smooth border, the outline of which is only slightly

convex except near the antero-lateral angles, where the convexity increases

and the angles are abruptly rounded; anterior margin moderately convex;

posterior extremity ending in a short spine-like process; segmentation some-

what indistinct, but is most apparent upon the anterior portion of the axis;

trilobation also rather obscure; axis depressed, slightly higher than the

adjacent portions of the lateral lobes, its width equal to about one-half the

width of a lateral lobe, ending posteriorly in the elevated tenninal portion

of the pygidium; dorsal fun'ows moderately distinct upon the anterior half

of the pygidium but become obsolete posteriorly; lateral lobes slightly
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convex, indistinctly defined externally by the broad, nearly flat margina

border; their inner sides more clearly defined, especially their anterior

portions, by the dorsal furrows. Sui'face apparently smooth ; but this

character, as well as the remainder of the body, is unknown.

Length of the pygidium from the front end to the base of the caudal

spine, fifteen millimeters; width of the same between the antero-lateral

angles, twenty-two millimeters.

This species is closely related to Asaphus (3Ie(/alaspis)ffoniocerct(s'Meek;

but it difi'ers from that species in its less distinctly triangular outline, its

greater proportionate width, its proportionally narrower axis, and rather

more distinct dorsal foiTows. In general aspect, the pygidium of our species

resembles that of a Dalmanites, but the obscure trilobation and segmenta-

tion separate it from that genus. It has not so complete a consolidation of

the component elements of the pygidium as Asaphus has ; and no striation

of the under surface of the marginal border has been observed, such as is

common in the genus Asaphus.

Position and locality.—Strata of the age of the Quebec group of Canada;

Queen Spring Hill, Schell Creek range, Nevada.

Collected by Mr. J. E. Clayton. '
•

Family (?).

Genus DICELLOCEPHALUS Owen, 1852.

Dicellocephalus ? flagricaudus White.

Plate III, fig. 8 a and 6.

Dicellocephalus flagricaudus White, 1874, Exp. & Surv. west 100th Merid., Prelim. Rep.
Invert. Foss., 12.

Pygidium contracted-fan-shaped; lateral lobes each consisting of thi'ee

segments dii'ected backward; the inner one of each side lying close to the

dorsal furrow, nearly parallel with the axis of the body or converging a little

posteriorly, and becoming obsolete upon each side of a small, but com-

paratively wide, sloping border that extends around the posterior end of

the axial lobe.

The middle pair of segments commence at the dorsal furrow of each
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side respectively near the anterior end of the pygidium, bend abruptly,

and extend backward parallel with the first, and project beyond the border

as converging posterior spines. The third and outer pan- of segments com-

mence anteriorly at the dorsal furrows, where they are very narrow, extend

outward a little, then curAdng abruptly backward they lie parallel with the

others and form raised lateral margins of considerable but unequal width

to the pygidium, and thence they extend posteriorly as an outer pair of

converging spines. Axis prominent, especially at its apex, where it terminates

in a moderately distinct angle, about one-quarter wider anteriorly than

posteriorly, well defined by the nearly straight dorsal furrows, and marked

by five or six distinctly defined segments, which cross it almost transversely,

but with a slightly sinuous course.

Length of the pygidium along the median line, seven millimeters;

greatest transverse diameter, nine millimeters.

The collections contain only the pygidium of this species, and I have

therefore refen-ed it doubtingly to Bicellocephalus, although it might perhaps,

with equal propriety, be referred to Amphion. It has a general resemblance

to the pygidium of Z>. magnificus Billings, and a still closer resemblance to

D. f Gora Billings, from the Quebec group of Canada.

Position and locality.—Strata of the age of the Quebec group of Canada;

Schellbounie, Schell Creek range, Nevada.
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CHAPTEE V.

TRENTON PERIOD.

RADIATA.
Class HYDROZOA.

Order HYDROIDA.

Family GRAPTOLITID^.

Genus GRAPTOLITHUS Liunteus, 1736.

Subgenus CLIMACOGRAPTUS Hall, 18G5.

Graptolithus (Climacograptus*) ramulus White.

Plate IV, fig. 3 a, h, and c.

GraptoUtMis [CUmacofiraptus) ramulus White, 1874, Exp. & Snrv. west 100th Merid.,

Pi'cliiii. Rep. luvert. Foss., 13.

Stipe slender, bifurcating; bearing cells upon both edges below the

bifurcation and upon one edge only (the outer) above that point, so that

each series of cells is continuous from the common, proximal, extremity to

the distal extremities of the branches respectively. The body of the stipe

throughout is moderately thin and flat, but the cells are inflated so that

their transverse diameter is considerably greater than the thickness of the

stipe ; cells moderately large, each beaiing upon its outer wall about niid-

*I am incliueil to think that the two groups into which Professor Geinitz has divided his genus

Cladograpsus should be designated by separate generic or subgeneric names. In that case, it seems proper

that his first group should retaiu the name Cladograpsm^, which would replace Climacograptus of Profes-

sor Hall, while the second group seems to .agree with Didijmograpsus of Professor McCoy. Possibly, how-

ever, the peculiar character of the colls of the species above described may hereafter require a new generic

designation.
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height a slender outward-projecting spine. Tlie cells are of peculiar shape,

as shown in tlie enlarged figures on Plate IV, and their apertures appear to

have been lateral, but of this I am not entirely satisfied. If they are so, it

is rather remarkable that they are all upon one side, in view of the fact that

bilateral symmetry of the stipe is so prevalent tlu'oughout the family.

This species has the general aspect of G. ramosus Hall from the dark

shales at Norman's Kill near Albany, New York, and before its microscopic

examination it was supposed to be identical with it. It is found, however,

to differ very materially in the form, of its cells and the character of the

stipe, as may be seen by comparing our figures with those of O. ramosus

on Plate A, Decade II, Greological Survey of Canada.

Among these differences, there is one at least that seems to modify its

relation to the subgenus Climacograptus, and especially to that section of it

to which G. ramosus is assigned by Professor Hall. This is the presence of

inflated cells of iiTcgular form, projecting from the general surface of the

stipe, instead of having the cells short and square, and hollowed out of

the body of the stipe,—characters which are undei'stood to distinguish Cli-

macograptus. Among the specific differences between oiu* species and G.

ramosus are the different proportions and shape of the cells, the presence

of spines upon all of them in our species instead of upon a part only, and

the position of the spines about midway instead above the cell-aperture as

in that species.

Position and locality.—Shales, probably of the age of the graptolitic

shales at Norman's Kill near Albany, New York; five miles north of Bel-

mont, Nevada, where it is associated with the three following-described

species.
Subgenus DIPLOGEAPTUS M'Coy, 1850.

Graptolithus (Diplograptus) hypniformis White.

Plate IV, fig. 4 a and h.

Oraptolithus {Diplograptus) hypniformis White, 1874, Exp. & Surv. west 100th Merid.,

Prelim. Rep. Invert. Foss., 12.

Stipe simple, slender; sides flat; edges nearly straight and nearly

parallel; the increase in width from the proximal or basal end toward the

distal end being very slight, except near the base; serratm-es deep, narrow,
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sliai-ply rounded or angular at the bottom: inner and outer sides botli ris-

ing at acute angles witli the axis of the stipe, those of adjacent cells join-

ing together to form moderately long, slender, mucronate points, Avhich are

directed sti'ongly iipward between the cells. At the basal end of the stipe

small, downward-diverging points are sometimes seen, such as those pos-

sessed by G. Whitfieldi Hall, and other allied species; like those species

also, oiu's has a slender, tln-ead-like axis, passing longitudinally through the

center of the stipe and extending beyond the distal cells; sen-atures, or cells,

about twelve in the length of a centimeter, but they have the aspect of

being somewhat more numerous, because of the naiTowness of the cells

occasioned by the acuteness of the angle which the cell-axes form with the

axis of the stipe. Exterior width of the stipe between the mucronate points

of each side often less than two millimeters, and seldom more. Length of

stipe, from one to three centimeters.

Upon the pieces of graptohtic shale in the collections are numerous

stipes doubtless belonging to this species, but most of them have their

details of structure so far obscured that it is difficult to distinguish them;

the mucronate points between the cells, being delicate, are often removed,

in which case the sen-atures have a blmited appearance. The more perfect

stipes have somewhat the aspect of portions of those of Hypmim, or other

related mosses, which circumstance has suggested the specific name.

This species is related to G. Wliitfieldi Hall from the graptolitic shales

at Noiman's Kill near Albany, NewTork; but the prolongations of the cell-

walls are mucronate, pointing upward, in ours, and not setseform, pointing-

outward, as in that species. Ours is also a smaller and more slender species,

and has proportionally narrower cells.

Position and locality.—Shales, probably of the age of those at Noi-man's

Kill, near Albany, New York; five miles north of Belmont, Nevada, where

it is associated with the last described, and also with the two following

species.
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Graptolithus (Diplograptus) pristis Hall, (?).

Plate IV, fig. -2 a aurt h.

? Prionotus pristis Hisingor, 1837, Letbsea Suecica, 114.

Graptolithus pristis Hall, 1847, Paleontology of New York, i, 265.

Stipe flattened; outline of the broader sides sublinear or very elongate-

oblanceolate ; cells moderately large, their- iipper sides or apertures being

transverse and the outer sides sloping directly downward and inward gives

the edges of the stipe a distinctly dentate appearance as it is compressed

in the shale. Like related species, this has a slender thi-ead-like axis passing

longitudinally tlu-ough its middle and extending beyond the distant cells.

In my preliminary report on these collections, this species was con-

founded with G. quadrimncronatus Hall? ; fragments of the two species

being mingled in the same pieces of shale. This circumstance modified

my description of that species, but the correction is made in this report

from the study of more perfect specimens. Our examples show some

differences from the typical forms of G. pristis, but they correspond so

nearly with them that I do not at present feel waiTanted in proposing a

separate specific name.

Position and locality.—Shales of the Trenton period, probably of the

Utica epoch ; five miles north of Belmont, Nevada, where it is associated

with the two species last described, and also with the following one.

Graptolithus quadrimucronatus Hall (?).

Plate IV, fig. 1 a aud h.

Graptolithus quadrimucronatus Hall, 1865, Geol. Surv. Canada, decade ii, 144.

Graptolithus qiiadrimucronatus ? White, 1874, Exp. & Surv. west lOOtli Merid., Prelim.

Eep. Invert. Foss., 13.

Stipe quadrilateral, transverse section oblong, gradually but slightly

increasing in diameter from the proximal or basal end to about midlength,

where the maximum size is reached; cells opening on the two narrower

sides of the stipe ; their apertru'es opening obliquely upward, being naiTow,

transverse, four-sided slits of uniform size, about half as wide as the inter-

spaces, their length equaling the full diameter of the stipe; the outer

comer of each cell-aperture provided with a minute projecting point.

5f



66 TRENTON PERIOD.

The specimens of the collection are all compressed upon shale ; but

there are among them examples of stipes com2)ressed in the various postm-es

they happened to assume when prostrated. These enable us to make out the

structiu-e as above indicated with comparatively little difficulty. Without

bearing in mind the quadiilateral fonn of the stipe, one may mistake the

confusion of details which the laterally-compressed specimens exhibit for

examples of two stipes of an ordinary Diplograptus lying parallel and com-

pressed together; but the adjustment and vinifomiity of the parts show

that they all belong to a single body.

This species, so far as can be determined from the specimens of the

collection, is so closely like G. quadrimucronatus Hall, from the "Utica slate

formation. Lake Saint John, east from Blue Point", that I prefer to assign

it provisionally to that species rather than to a new one. Our specimens,

however, are more delicate and slender, and the mucronate points much

less conspicuous than they are in the typical forms. The cells are also a

little more prominent and the cell-apertures proportionally wider vertically.

Position and locality.—Shales, probably of the age of those at Nonnan's

Kill, near Albany, New York; five miles north of Belmont, Nevada, p^here

it is associated with the three species last described.

Class ACTINOZOA.
Order ZOANTHARIA.

Family FAVOSITID^.

Genus MONTICULIPOEA d'Orbigny, 1850.

Monticulipora Dalii Edwards aud Haime.

Plate IV, fig. 5.

Chwtetes Dalii Edwards et Haimo, 1851, Monograpbie des Polypiers Fossiles, 266.

Coral dendroid; the branches cylindrical, six or eight millimeters in

diameter; surface marked by small, slightly-raised mammillations, distant

two or tlu-ee times their own diameter from each other; calyces subequal

in size, about one-qiiarter of a millimeter in diameter.
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Our specimen presents no material diiference from the figures and

description given by Edwards and Haime, and it evidently belongs to that

species. Their type-specimens were obtained by de Verneuil fi'om strata

of. the Trenton period in Ohio.

Position and locality.—Strata of the age of the Trenton period; Silver

Canon, Palu'anagat range, Nevada.

Genus FAVOSITES Lamarck, 1816.

Favosites (?).

Among the collections are some specimens of Favosites that were

obtained from strata of the Cincinnati epoch, both at Silver City and Upper

Mimbres Mining Camp, New Mexico. They have been mostly silicified,

by which change their wall-pores and other minute details of structure

have been obliterated.

The specimens have the general aspect of F. Gothlandica, and, indeed,

of several other admitted species also. But in view of the small number of

characteristics possessed by even well-preserved specimens of this genus

that may be relied upon for specific discrimination, and also of the imper-

fect condition of the specimens contained in the collections, no specific des-

ignation is given them.

Family THECID^.

Genus FAVISTELLA Hall, 1847.

Favistella stellata Hall.

Plate IV, fig. 6 a, b, and c.

Favistella stellata Hall, 1847, Paleontology of New York, i, 275.

Columnaria alveolafa Edwards et Haime, 1851, Monographie des Polyplers Fossile8,309.

Favistella stellata Hall, 1862, Geol. Wisconsin, i, 430.

avist ella stellata Dana, 1862, Manual Geol., 220 ; ib., 2d ed., 1874, 204.

Coral foiTning an irregular compact or subhemispherical mass ; cells

varying in diameter from two to fom- millimeters, the average being about

three millimeters ; the number of sides of each cell also varying from four

to seven ; diaphragms numerous, flat, or nearly so, at their centi'al por-

tions, but are bent downward a little at their margins, where they join the
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vertical walls, which gives them the appearance of being slightly convex

;

some ten or twelve rays, or dissepiments, extend iipon the sm-face of each

diaplu-agm, from the walls to its center ; walls well developed and vertically

striated as if by undeveloped rays.

I am unable to perceive any specific difference between the specimens

contained in the collections and those which I have collected from the

localities that furnished Professor Hall with the type-specimens of the

species.

Not having the means at hand for making a critical investigation of

the grounds upon which Edwards and Haime referred this species to Colwn-

naria alveolata Goldfuss, rejecting both the genus and species as established

by Professor Hall, I make use of the names given by the last-named

author. I do this with little hesitation, not only for the reason just

stated, but also because the fossil under consideration is widely known and

generally recognized by that designation among American geologists.

The specimens of the collection are all silicified, by which means they

have lost some of their finer markings and details of structure ; but a few of

the cells are in a fine state of preservation.

Position and localiiy.—Strata of the Trenton period, Cincinnati epoch

;

Silver City, New Mexico.

Family CYATHOPHYLLID^.

Genus ZAPHRENTIS Rafinesque et Clifford, 1820.

Zaphrentis (?).

Some specimens of Zaphrentis were also obtained from the sti-ata of

the Cincinnati epoch, at Silver City, New Mexico. They are either too

imperfect or possess too few characters to distinguish them specifically, and

they are noticed only for their generic value in a faunal summary of the

strata of that region that I have referred to the Trenton period.
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MOLLUSCA.
MOLLUSCOIDEA.

Class BRACHIOPODA.
Ordee ARTHROPOMATA.

Family STROPHOMENID^.

Genus STROPHOMENA Raflnesque, 1827.

Strophomena filitexta Hall.

Plate IV, fig. 8.

Leptmna filitexta HaU, 1847, Paleontology of New York, i, 112.

Strophomena filitexta Hall, 1859, ]2tli Reg. Rep. N. Y. State Cab., 70.

Strophomenafilitexta Meek, 1873, Paleontology of Ohio, i, 83.

Shell a little above medium size compared with other species of the

genus ; concavo-convex, semi-oval or subsemicircular in outline ; widest at

the hinge-line, or, in rare cases, a trifle narrower there than it is a little

farther forward ; sides generally fonning an angle of about forty or forty-

five degrees Avith the hinge-line ; lateral and front margins continuously

rounded, with a nearly semicircular curve.

Dorsal valve depressed or flattened in the umbonal region, but some-

what regularly arching from that part to the front and lateral margins

;

beak hardly distinguishable as such; area very naiTOw, projecting directly

backward.

Ventral valve broadly concave, except near the beak, where it rises into

a slight convexity ; beak small, not prominent ; area moderately high, its

posterior or outer border sloping a little laterally but not forming an acute

angle at the hinge-extremity with its cardinal or inner margin ; foramen

triangular and closed by a prominent pseudo-deltidium ; hinge-teeth well

developed ; dental laminge continuous from the bases of the teeth with a

prominent ridge, which almost or entirely encircles the concave depression

occvipied by the muscular scars ; this depression sometimes having a narrow

ridge extending longitudinally through its middle ; cardinal margin of the
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area sharp ; anterior and lateral margins of the valve thickened and

roughened by the vascular markings, which are much less distinct within

the tliickened border than they are upon it.

Surface of both valves marked by fine, close-set, radiating striae, often

of somewhat unequal size, the smaller ones being those that are implanted

at various distances from the beak between those that are continuous from

it to the margins ; under a lens, the radiating striae are seen to be finely

crenulated by the crossing of numerous delicate concentric striae.

Compared with authentic specimens of S. filitexta, and also with those

of associated species to which it is closely related, our specimens coiTespond

most nearly with those of the species to which they are here refeiTed,

although they present some slight differences.

Length, twenty-two millimeters
; breadth, thirty-four millimeters.

Position and locality.—Strata of the Trenton period, Cincinnati epoch;

Silver City, New Mexico.

Genus LEPT.ZENA Dalraan, 1828.

Leptaena sericea Sowerby (?).

Plate IV, fig. 7.

Among the fossils collected at Silver City, New Mexico, from strata

that are unmistakably referable to the Cincinnati epoch, are a few imperfect

specimens of Leptcena that I refer with some doubt to the species generally

recognized in America as L. sericea Sowerby. The specimens are too

impei-fect to base a specific description upon, but enough is shown to indicate

that if they are not specifically identical with L. sericea, they belong to a

closely-related and representative species.

Genus OETHIS Dalmau, 1828.

Orthis occidentalis Hall.

Plato IV, fig. 1 1 a and b.

Orthis occidentalis Hall, 1847, Paleontology of New York, i, 127.

Orthis simiata Hall, ib., 128.

Orthis subjitgata Hall, ib., 129.

Orthis occidentalis Meek, 1873, Paleontology of Ohio, i, 96.

Shell moderately large, suboval or subquadi'ate in outline, the trans-
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verse diameter being greater than the longitudinal ; dorso-ventral diameter

comparatively small in young shells, but it increases with age, so that some

old shells are very ventricose ; hinge-line sometimes a little less than the

greatest width of the shell, but generally about equaling it ; usually, the

antero-lateral margins are regularly rounded and the front a little emargi-

nate
;
postero-lateral margins generally almost straight from about the mid-

length of the shell to the extremities of the hinge-line, with which they

form more or less distinct angles.

Dorsal valve more convex than the ventral, even in the young, and it

increases in convexity with age more than the ventral valve does
;
greatest

convexity at or behind the middle, an indistinctly-defined longitudinal

depression, or mesial sinus, is observable in. many shells, but in some it is

absent, even at the front margin, and is represented only by a slight flat-

tening of the valve in the visceral region ; umbo prominent ; beak abruptly

incurved ; area moderately wide in the middle, narrowing to acute points

at the extremities of the hinge-line, concave transversely ; foramen broad

at base, triangular.

Ventral valve broadly convex, convexity greatest near the beak ; sides

very slightly convex transversely ; mesial sinus scarcely defined on the

posterior half of the valve, but in front it consists of a broad, usually very

shallow depression, which becomes obsolete about the middle of the valve

;

beak moderately prominent.; area a little wider than that of the dorsal valve,

and, like that area, it ends in acute angles at the extremities of the hinge-

line ; this area less arcuate than the other, sometimes arching a little back-

ward, sometimes vertical with the plane of the valve, and sometimes

inclining a little forward ; foramen triangular, a little higher than wide,

extending to the apex of the beak.

Surface of both valves marked by distinct, prominent, radiating striae,

which increase both by implantation and bifm'cation, and are crossed by a

few concentric lines of growth.

Mature specimens average about two and a half centimeters in length

and thi-ee centimeters in breadth. The more gibbous specimens of that

size sometimes reach nearly two and a half centimeters in dorso-venti-al

diameter.
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Several varieties of 0. occidentalis have been described as distinct

species. Those of the collections agree well with the typical fonns of the

species, but it is not unlikely that future examinations of the strata from

which they were collected will reveal associated varietal forms similar to

those of the typical localities. This shell is one of the most common of

those which characterize the rocks of the Cincinnati epoch, ha-sdng been

found in strata of that age in Ohio, Indiana, Illinois, Iowa, and Wisconsin,

at which places it is understood to prevail in, if it is not confined to, the

upper part of the group.

Position and locality.—Strata of the Trenton period, Cincinnati epoch

;

Silver City, Nevada.

Orthis testudinaria Dalman (?).

Associated with the foregoing at Silver City, New Mexico, some

imperfect specimens of an Orthis were obtained that very closely resemble

0. testudinaria^ but they are not sufficiently perfect to allow of a satisfactory

determination of their specific identity. Their association in the strata there

with species that are undoubtedly identical with the common associates of

0. testudinaria elsewhere adds force to the supposition that our specimens

belong to that species.

Orthis plicatella Hall(?).

Plate IV, fig. 10 a, b, c, and d.

Orthis plicatella Hall, 1847, paleontology of New York,i, 122.

Orthis plicatella Meek, 1873, paleontology of Ohio, i, 108.

Shell rather small stiboval or somewhat semi-elliptical in outline, wider

than long; length of hinge-line generally a little less than the greatest

breadth of the shell ; sides regularly rounded to the front, which is broadly

rounded with an elliptical curve.

Dorsal valve not quite so convex as the ventral, most prominent about

the middle ; beak depressed ; area directed backward, narrow at the middle,

and diminishing to a point at each hinge-extremity; foramen triangular,

broad at its base, comparatively large ; muscular scars not distinctly defined,

but are separated by a comparatively broad, slightly-raised, medial ridge

;

cardinal process small, naiTow, wedge-shaped, the larger end inward, not

filling the foramen ; cardinal sockets small ; braclual processes moderately
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strong, supported by a thin lamina in young shells, and by a still greater

thickening of shell-substance beneath them in older ones.

Ventral valve gently arching from beak to front, and also from side to

side
;
greatest convexity near the beak, which is abruptly pointed and pro-

jects backward beyond the hinge-line ; area wider than that of the dorsal

valve, and like that area it diminishes to a point at each extremity of the

hinge ; foramen triangular, extending to the apex of the beak.

Surface of both valves marked by strong, elevated plications, which

are slightly flattened, or have a narrow linear depression along the back,

each interspace also having a corresponding slender, slightly-raised line

along its middle. So far as observed, all the plications extend without

interruption from the umbonal region of each valve to the margins. The

plications are shown distinctly upon the inner surface of the valves, especi-

ally at the margins, where also slight linear depressions are seen that mark

the places of the raised lines between the phcations on the outer side.

Very fine concentric striae are visible under a lens upon the outer surtace,

which, in consequence of erosion probably, are usually more distinct between

the plications than upon them.

This shell is referred with doubt to 0. plicatella Hall. It agrees with

that shell in general characters, and yet it presents differences that are at

least as great as those which separate 0. fissicosta Hall from 0. plicatella.

It is also much like 0. tricenaria Conrad in some of its features, but seems

to differ from that shell as much as from 0. plicatella. The differences from

the latter are the continuity of all (?) the plications from the umbonal region

to the margin without bifurcation or implantation, the slight flattening or

depression of the back of each plication, and the presence of the slightly-

raised lines at the bottom of the interspaces. Since the species is known

to be a variable one, I am disposed to regard these differences as only

varietal until farther comparisons can be made.

Length of one of the largest specimens in the collection, fifteen milli-

meters ; breadth, eighteen millimeters ; distance from center to center of

the plications at the front margin, about one and a half millimeters.

Position and locality.—Strata of Lower Silurian age, probably of the

Trenton period ; Fossil Butte, near Hico, Nevada.
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Orthis biforata Schlotheim, var. lynx.

Plato IV, fig. 9 a and i.

Shell nearly equivalve ; width exceeding the length ; hinge-line vary-

ing in length from a little greater to a little less than the greatest width of

the shell, usually a .little less ; cardinal extremities generally more or less

proniinent in either case ; cardinal area present and nearly alike in both

valves ; they are narrow, well defined, each having a triangular foramen ;

'

dorso-ventral diameter varying with age from equal to one-half the trans-

verse diameter to the full extent of the same ; in the latter case, the shells

have a compact subglobose form.

Dorsal valve having a prominent, well-defined mesial fold, sometimes

a little rounded but often quite angular, naiTow, but distinct at the beak,

and rapidly increasing in width toward the front; lateral portions convex

transversely, and regularly arching from front to rear; beak not prominent,

but arching over the area, and nearly meeting its fellow of the opposite

valve.

Ventral valve about equally capacious with the dorsal; convexity of

its sides similar to that of the sides of the dorsal valve, having a deep

sinus corresponding with the elevated mesial fold of the other valve; its

beak also similar in size, prominence, and incurvatvu-e to that of the dorsal

valve.

The surface of each valve is marked by from eighteen to twenty-six

strong, usually angular, plications, either three or four of which are at the

bottom of the mesial sinus, and either four or five of them upon the mesial

fold. The plications at each side of the mesial fold and sinus are similar

in character to the others ; all being usually simple, or continuous from the

beak to the margin.

Length, about twenty-five millimeters; breadth, about thu-ty-three

millimeters.

Several varieties of this exceedingly variable species, both in this country

and Europe, have been described as distinct species. Its geographical dis-

tribution being very great, and notices and descriptions of it having been

published at various times and places during more than one hundred and

fifty years, its synonymy has attained unusual magnitude and diversity.
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It is too voluminous for transscription here, and the reader is referred to the

great works of Davidson on the Fossil Brachiopoda for the most complete

exhibition of it yet piiblished. The specimens contained in the collection

are all refen-ed to the variety generally known as OrtJds lynx Eichwald.

Position and locality.—Lower Silurian strata of the Cincinnati epoch

;

Silver City, New Mexico, where it is associated with equally well-known

forms of that epoch.

Family RHYNOHONELLID^.
Genus EHYNCHONELLA Fischer, 1809.

Rhynchonella argenturbica Wbite.

Plate IV, fig. 12 a, i, c, d, and c.

Bhynchonella argenturbica White, 1874, Exp. & Surv. west 100th Merid., Prelim. Rep.
Invert. Poss., 14.

Shell somewhat less than medium size, compact, subtrihedi'al in out-

line; length and width nearly equal; maximum height in old shells nearly

equal to the width; postero-lateral margins somewhat straightened or

slightly convex; rosti-al angle from forty to forty-five degrees; antero-

lateral margins rounded; front, viewed from the dorsal or ventral side, either

sinuous or truncate.

Dorsal valve more convex than the ventral, abruptly arching behind

the middle; break strongly incurved; mesial fold very prominent, distinctly

defined even to the umbo, divided into either three or four prominent

angular or sharply-rounded plications; sides regularly arching to the

margins, both longitudinally and transversely, but become somewhat laterally

flattened near the beak; each side marked by from four to seven plications,

those nearest the mesial fold being of about the same size as those ujion it,

but they become smaller toward, and obsolete upon, the postero-lateral

margins.

Ventral valve less capacious than the dorsal, and also l^s strongly

arched; beak prominent; mesial sinus deep, occupying about one-half the

width of the shell at the front margin, its sides abrupt and its bottom bear-

ing either two or thi'ee plications like those of the dorsal fold; sides sloping

away from the edges of the sinus with less convexity than the sides of the
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dorsal valve have, and become laterally compressed near the beak; plica-

tions about seven on each side of the sinus, becoming smaller toAvard,

and finally obsolete at, the postero-lateral regions. Both valves have the

phcations distinctly defined to the beaks, and, being sharply angular at the

front, they give the margin there a sharply zigzag appearance. Besides

the plications, the surface of both valves is marked by regular and distinct

lines of growth, which appear more prominent upon the plications than

between them, giving them a delicately-knotted or crenulated appearance

in some shells.

Length and breadth, each about ten millimeters; height, about eight

millimeters.

Separated valves of this species somewhat resemble those of B. siib-

trigonalis Hall, and also, to a less extent, B. Anticostiensis Billings. From

the first, it differs in its more compact form and its more elevated mesial

fold; from the latter it differs, in similar particulars, and also in its greater

approach to an angular outline.

Position and locality.—Lower Silurian strata of the Cincinnati epoch

;

Silver City and Upper Mimbres Mining Camp, New Mexico.

Class CONCHIFERA.
Order HETEROMYARIA.

Family MYTILID^.

Genus MODIOLOPSIS Ball, 1847.

Modiolopsis (?).

Among the collections made at Upper Mimbres Mining Camp, New
Mexico, are some specimens of a Conchifer that evidently belong to the

genus Modiolopsis Hall. They are too imperfect for specific characteriza-

tion, and are noticed only for their generic value in stratigraphical determi-

nations, and for the piu-pose of giving a full account of the fossils collected

at that interesting locality.
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Class GASTEROPODA.
Subclass DICECA.

Oeder RHIPHIDOGLOSSA.
Suborder PODOPBTHALMA.

Family MACLUR^ID^.

Genus MAOLUEEA Le Sueur, 1818.

Maclurea (?).

On Amargosa range, at the head of Amargosa Desert, Nevada, a single

specimen of Mackirea was found in a mass of rock not in situ. Like the

species last noticed, it is too imperfect for specific determination, and is

noticed here only because of the value the genus possesses in stratigraph-

ical deteiminations. The mass of rock in which it was found had not prob-

ably been far removed from its original position, and therefore the presence

of Silurian strata in that neighborhood is inferred.

Family PLEUROTOMAKIIDJE.

Genus RAPHISTOMA Hall, 1847.

Raphistoma trochiscus Meek.

Plate IV, fig. 13 a, h, and c.

Euomplialus {Raphistoma?) trochiscus Meek, 1870, Proceed. Pbila. Acad. Sci., 61.

Shell small, sublenticiilar; sphe very slightly convex; suture not dis-

tinct; volutions three or fom, flattened-convex both above and below, thin

and sharply rounded at the outer side; inner or umbilical side not so

sharply rounded as the outer; the inner thud of the upper side impressed

to receive the outer portion of the broadly-rounded lower side of the next

volution within. The inner edges of the volutions are separate from each

other within the umbilicus, but the outer edge of each is so nicely joined

upon the next outer one that the convexity of the oiiter part of the upper

side of each volution forms a part of the continuous convexity of the spire.
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Width of the umbiHcus about equal to the transverse diameter of the aper-

tiu-e, which is a httle gi-eater than one-third of the full transverse diameter

of the shell.

Transverse diameter of the shell, nine millimeters; height of same, two

and a half millimeters.

This shell differs shghtly from the species, as described and fig-ui-ed by

Mr. Meek {loc. cit.), bvit it is probable that it is not specifically difi"erent.

Position and locality.—Silurian strata, probably of the Trenton period;

Ewell's Spring, Arizona (lower horizon).
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CHAPTER VI,

CARBONIFEROUS AGE.

SUBOARBONIPEROLTS PERIOD.

EADIATA.

Class ACTINOZOA.
Order ZOANTHARIA.
Family FAVOSITID^.

Genus FAVOSITES Lamarck, 1816.

Favosites divergens White and Whitfield.

Plato V, fig. 4.

Favosites White and Whitfield, 1862, Proc. Boston Soc. Nat. Hist., viii, 306.

Favosites divergens White and Whitfield, 1862 (manuscript).

Favosites divergens Winchell, 1865, Proc. Acad. Nat. Sci. Phila., 112.

Favosites WUtfieldi White, 1874, Exp. & Surv. west 100th Merid., Prelim. Eep. Invert.

Foss., 15.

Coral irreg'ularly flattened-convex or subhemispherical; cells abmjotly

diverging from the base, increasing interstitially ; apertures unequal in size,

the smaller ones being those of beginning interstitial cells; vertical walls

comparatively strong; diaphragms thin, about three within a space equal

to the diameter of a cell. Diameter of cells from two to three millimeters.

The only specimen which the collection contains is silicified and partly

imbedded in limestone, so that the finer details of structure have been

obscured; but it is sufficiently perfect to indicate with little or no doubt its

identity with F. divergens. So far as I am aware, no other species of this

genus has been discovered in the Subcarboniferous rocks of North America,

nor in any rocks of later than Devonian age. This statement is made upon

the supposition that Favosites f mancus Winchell from the Goniatite lime-

stone of Indiana is not a true Favosites. The type-specimens of this species

were obtained from the Subcarboniferovis strata at Burlington, Iowa, where
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it is rare. Wlien the description of the species was first published, the

specific name was inadvertently omitted, but was added in manuscript to

the copies of the memoir that wei'e separately distributed. When publish-

ing the preliminary report upon these collections, it was my intention to

compliment my friend by giving Ms name to the species ; but, finding that

the manusciipt name had been used in the publications of Professor Win-

chell, I 'erased the personal name and restored the original one, but the

the typographical correction was inadvertently omitted.

Position and locality.—Strata of the Subcarboniferous period ; Ewell's

Spring, Arizona (upper horizon), where it is associated with the two follow-

ing species.

Genus STRINGOPORA Goldfuss, 1826.

Syringopora Harveyi Wliite(?)

Among the fossils collected from the Subcai'boniferous strata at Ewell's

Spring, Arizona (upper horizon), there are a few examples of Syringopora.

Their specific characters, indefinite enough in the most perfect specimens

of the genus, are obscm'ed by being imbedded in hard siliceous limestone.

They closely resemble S. Harveyi White from the Kinderhook formation

of the Subcarboniferous period at Burlington, Iowa, and, as no other species

of the genus is known to me in that horizon, they are referred to the species

named.

Class ECHINODERMATA.
Order BLASTOIDEA.
Family PENTREMITIDiE.

Genus GRANATOCRINUS Troost, 1850.

Granatocrinus lotoblastus White.

Plate V, fig. :i a .and b.

Granatocrinus lotohlastus White, 1874, Exp. & Surv. west 100th Merid., Prelim. Rep.

Invert. Foss., 15.

Body subelliptical in outline by side-view
;
greatest breadth about the

middle ; distinctly but not very deeply pentalobate at the base, truncate

at top ; base depressed ; basal plates very small ; radial plates apparently

very short, and embracing only the loAver extremities of the pseud-ambu-
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lacral areas ; interradial plates long and naiTOw, apparently reacliing tlie

summit ; a comparatively shallow vertical fuiTow extending along the mid-

dle of each
;
pseud-ambulacral areas prominent, narrow, reaching down to,

or below the plane of, the basal plates.

Oiir only example is silicified and partly imbedded in siliceous lime-

stone, whereby the finer details of structure and ornamentation, including

the structure of the parts at the anal side of the summit, are obscured ; but

the more conspicuous features are svifficient to indicate its specific sejiara-

tion from any similar form known to me.

Pleight, nine millimeters ; transverse diameter, seven millimeters.

In general aspect, this little Granatocrimis is much like G. melo (^Pen-

tremtes melo Owen and Shumard) from the Subcarboniferous strata at Bur-

lington,*Iowa ; but it differs from that species in its less robust form, and in

not possessing the distinct longitudinal lobes that suggested to those authors

its specific name.

In that species also, the pseud-ambulacral areas are more or less

depressed . below the general siirface of the inten-adial plates, while in ours

those parts are the most prominent portions in the outline of a transverse

section of the body. If the generic identification of this fossil as distinct

from Nticleocrimts is coiTect, as it is believed to be, there seems to be no

reason for questioning the Subcarboniferous age of the strata containing it,

since the genus as thus restricted is understood to be confined to strata of

that period alone. The Subcarboniferous age of the strata is also indicated

by other types of that period associated with this species.

Position and locality.—Strata of the Subcarboniferous period ; Ewell's

Spring (upper horizon), Arizona.

OiiDEE CHINOIDEA.

Family PLATYCRINID^.
Genus PLATYCEINUS Miller, 1821.

Platycrinus (?).

Plate V, fig. 2.

Upon the weathered surface of a piece of limestone in the collections,

there are tlu-ee or four more or less imp)erfect Crinoids. They are partly

C F
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imbedded in the limestone, and partly defaced by weathering. One of these

is a Platycrinus, as shown by characters other than the body-plates, the

exact outlines of which are obscured by the injury the specimen has suf-

fered. The outline of the calyx is shown, however, being broad cup-

shaped, the base slightly depressed at the middle ; arms bifurcating two or

three times ; branches of arms slender ; the whole upper part of the body

prolonged into a proboscidiform dome, which has a height equal to about

three times that of the calyx, and stands erect between the arms ; stem

slender, composed of joints of unequal size.

Breadth of the calyx about eight millimeters ; height, five millimeters
;

height from base of the calyx to the top of the proboscidiform dome, two

centimeters ; the ai'ms were capable of being extended nearly a centimeter

farther. The apparent breadth of the calyx has possibly been increased a

little by pressvu-e ; but the general proportions have evidently not been

mvich changed.

This species is a delicate one in all its parts. Except that it is not

nearly so rubust, nor so large, it resembles P. Icevis Miller, as figured by de

Koninck and le Hon (Recher. Crinoides du Ten*. Carb. de la Belgique).

Judging from the general features of the fossil and such details as its con-

dition allows of being observed, it seems to belong to an undescribed

species, but of this I am not entirely satisfied. In case the discovery of

more perfect specimens should show the species to be new, I propose for it

the name of P. vexahilis.

Position and locality.—Strata of the Subcarboniferous period ; Mountain

Spring-, old Monnon road, Nevada.

Family ACTINOCRINID^.

Genus ACTINOGRINUS Miller, 1821.

Actinocrinus viaticus White.

Plate V, fig. 1.

Actinocrinus viaticus Wbite, 1874, Expl. & Surv. west 100th Merid., Prelim. Rep.

Invert. Foss., IG.

Body below the amis broadly turbinate ; anns slender, somewhat flat-

tened laterally, apparently numbering thirty in all, the two full i-ays and
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one-half of another shown by the specimen bearing such proportionate

numbers. The appearance of branching of the arms begins below the

periphery of the body, where, starting as if for simj^le pairs, they almost

immediately bifurcate, the two inner branches of the two pairs thus foj-med

again bifurcating at or just beyond the periphery, the two outer branches

of each original pair remaining simple. Surface of the body-plates marked

by shai-p, radiating ridges, which give the whole surface below the anus a

confused, cancellated appearance.

Breadth of the body at its periphery, about eighteen millimeters.

The body of this species resembles in general aspect that of A. prohos-

cidialis Hall, and also that of A. asperimus Meek and Worthen, both from

the Subcarboniferous limestone at Burlington, Iowa; but it differs from both

in shape, in its more delicate surface-ornamentation, and in the different

character and branching of the anus.

Position and locality.—Strata of the Subcarboniferous period ; Mountain

Spring, old Moiinon road, Nevada.

MOLLUSCA.
MOLLUSCOIDEA.

Class BRACHIOPODA.
Order ARTHROPOMATA.

Family PRODUCTID^.

Genus PRODUCTUS Sowerbj^, 1812.

Productus parvus Meek and Worthen.

Plate V, fig. e a and b.

Productus parvus Meek and Wortben, 1866, Geol. Surv. of Illinois, ii, 297.

Shell small, subhemispherical, length and breadth about equal ; length

of hinge-line neai-ly or quite equal to the greatest breadth of the shell

;

margin regularly rounded from ear to ear by the convexity of the shell.

Ventral valve regularly convex, without central flattening or mesial
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sinus ; beak slightly incurvecl over the hinge-line ; ears small ; surface

marked by fine, distinct, uniform striae, about two within the space of a

millimeter, increasing in number by occasional bifm'cation, rarely by

implantation ; faint concentric wrinkles are observable upon the posterior

half, especially near the beak, and fine concentric striae are also to be seen

under a lens. A few small erect spines are scattered over the surface of

the ventral valve, but they become broken off in the imbedding rock, and

their bases do not form a conspicuous surface-feature of the shell.

Length in a straight line from beak to front margin, twelve millime-

ters ; breadth, fourteen millimeters ; convexity, about nine millimeters.

Meek and Worthen's type-specimens of this species w'ere obtained fi-om

the Chester limestone of the Subcarboniferous period at Chester, Illinois,

and, so far as I am aware, the species has never been recognized elsewhere

except at the locality that furnished examples to these collections. Com-

pared with the figures and original description given by those authors, our

shell is found to difter in no material characters from theirs ; while compared

with other known species of similar size and general aspect, they are found

to possess characters that clearly separate them from our species. This

species has a genei-al resemblance to P. elegans Norwood and Pratten, also

from the Chester limestone, P. arcuatus Hall, from the Burlington lime-

stone, both, of the Subcarboniferous group ; and also to some varieties of P.

longispinus Sowerby, from the Coal-Measm-e strata. It is most nearly related

to a variety of the last-named species which is found in considerable num-

bers near Santa Fe, New Mexico. In those shells, there is, however, more

or less of a mesial flattening of the ventral valve ; the ears also are more

flattened and the hinge-line more extended than in the species under con-

sideration.

Position and locality.—Strata of the Subcarboniferous period; Mountain

Spring, old Mormon road, Nevada.
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Family STROPHOMENID^.
Genus STROPHOMENA Rafluesque, 1827.

Strophomena rhomboidalis Wilckiiis, * aj).

Plate V, Ug. 5.

ConcMta rhomboidalis Wilckins, 17G7, Nacbricht von selt. Verst., 77.

Anomites rhomboidalis Wahlenberg, 1821, Acta Societat. Scieut. Upsal. viii, 05.

Froductiis depressa Sowerby, 1823, Mineral Concbology, v, 80.

Lcpiaina rtigosa Dalnian, 1820, K'nigliga Vetens. Akad. Haiidl., 100.

Leptwna tenuistriatn Sowerby, 1839, Silurian System, 023, 030.

Strophomena depressa Vauuxem, 1842, Geol. Third District New York, 79.

Orthis depressa Portlock, 1843, Geol. Loud., Tyrone, & Ferm., 450.

Lepttena temiistriaia Hall, 1847, Paleontology of New York, i, 108.

Strophomena rhomboidalis Lindstrom, 1800, Gotbl. Brach., 371.

Strophomena rhomboidalis Hall, 1807, Paleontology of New York, iv, 70.

Strophomena rhomboidalis Davidson, 1808, Trans. Geol. Soc. Glasgow, Paleoz. Ser., i, 10.

Strophomena rhomboidalis Meek and AVortben, 1808, Geol. Surv. Illinois, iii, 420.

Strophomena rhomboidalis Meek, 1873, Paleontology of Obio, i, 74.

Shell varying in outline, but generally subsemicircular, widest at the

hinge-line; lateral and front margins bent strongly upward all around,

the portion inclosed by the geniculated margin flattened in both valves

;

the surfaces of these flattened spaces marked by conspicuous concentric

wrinkles that increase in size from the beak outward; area narrow in both

valves, that of the ventral being a little wider than the other. Surface

marked by fine radiating striae, which are nearly unifonu in size, close -set,

increasing both by implantation and bifurcation, most frequently by the

latter method on the ventral valve and by the former method on the dorsal.

Under a lens, minute concentric striae are usually to be seen, as is also

the punctate structure of the test, upon exfoliated surfaces.

Breadth &t the hinge-line, of the largest specimen contained in the

collections, four and a half centimeters. They are often smaller than this,

their proportions and outline being also very variable.

The geological range of this species is greater than that of any other

* This is one of the most widely known of all the species of fossil Mollunca, and l)y some of

its varieties it is familiar to every geologist and collector. Mr. Davidson, in his well-known Monographs

gives a large number of authorities who have written npon or noticed the species. The synonymy here

given is selected for the purpose of indicating some of the principal points in its literary, history and to

show the numerous generic assignments that have been made of it besides the various siiecific names it

has borne.
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known fossil, -wliicli circumstance has naturally thrown nincli doubt on

the real specific identity of specimens collected from rocks of different

geological ages.

It appears under slight varietal forms in* diffei'ent formations, which,

although not strongly marked, have served to induce some naturalists to

separate them as distinct species ; but after the scientific scrutiny these

shells have had for more than a hundi'ed years, no person has succeeded in

pointing out characteristics which entirely satisfy naturalists that they really

constitute more than one species. As thus specifically recognized, its range

is from the Trenton period of Lower Silurian age to the Subcarboniferous

period, and it is also a common fossil in both hemisperes. Therefore,

whenever this species is found associated with UpjDer Silurian or Devonian

fonns, and more especially if found unassociated with other fossils, it has

of itself no valuable significance as to the geological age of the strata in

which it is discovered; but when found associated Avith true Carboniferoiis

types, it is understood to indicate the /Sjt&carboniferous age of the strata

containing it, because that period is regarded as the extreme recent limit

of the range of the species in time.

Position and locality.—Strata of the Subcai'boniferous period; Mountain

Spring, old Mormon road, Nevada, where it was found associated with the

Platycrinus and Actinocrinus herein described as w^ell as with other Subcar-

boniferous types.

Family SPIRIFERID^.

Genus SPIEIFER Sowerby, 1815.

Spirifer centronatus Wiiicliell.

Plate V, fig. 8 a, h, and c.

Spirifer centronata Winchell, 1805, Proc. Acad. Nat. Sci. Pliila., 118.

Shell of medium size, iisually subsemicircular in outline, broadest at

the hinge-line; the cardinal extremities often cuspidate, but sometimes a

little rounded; both valves moderately convex.

Dorsal valve broadly and regularly convex transversely, a little

depressed at the lateral extremities; convexity abrupt along the median

line fi-om the beak to the middle of the valve, but from the middle to the

front margin it is very slight or nearl}' straight; area very narrow; beak
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strongly incurved and projecting a little over the hinge-line; mesial fold

distinctly defined from the front margin to the apex of the beak, where it is

minute, but widens a little more rapidly near the front than elsewhere ; it is

not much elevated above the adjacent parts of the valve, but is distinctly

separated from them by an interspace on each side of it, which is a little

deeper and wider than those which separate the plications from each other.

Ventral valve regularly arching from rear to front; sides somewhat

regularly convex, but like the other valve it is a little depressed at the

lateral extremities; beak prominent, strongly incurved, abruptly narrowing

to a point ; mesial sinus distinctly defined from the front border to the apex

of the beak, nowhere very deep, increasing uniformly in width toAvard the

front; area moderately naiTow, striated transversely; foramen triangular,

nearly equilateral.

Surface marked by from thirty-four to forty-two small, rovmded, dis-

tinct plications, nearly or quite all of which are simple; the two plications

that form the lateral boundaries of the mesial siniis a little larger than any

of the others, gradually but slightly diminishing in size from the sinus to

the lateral extremities, where they become obsolete. From four to six pli-

cations are foxind upon the mesial sinus and fold respectively, all of which

are similar to those iipon the sides of the shell, except that the former

diminish more rapidly in width toward the beaks. Concentric lines and

undulations exist upon both valves.

Breadth at the hinge-line, aljout thirty-eight millimeters; length from

beak to front, twenty-two millimeters; thickness, sixteen millimeters.

Professor Winchell's type-specimens were obtained from the Subcar-

boniferous strata at Cuyahoga Falls, Ohio, and seem, from the description,

to have consisted of venti'al valves only. His carefully-di-awn description

of that portion of the shell agi-ees so very closely with the corresponding

part of oiirs that I should entertain little or no doubt of the specific identity

of the two if it were not that he speaks of his shell as being very nearly

like S. cuspidatus Hall (not Martin), which I understand to differ consider-

ably from ours.

Position and locality.—Subcarboniferous strata; Mountain Spring, old

IMormon road, Nevada.



88 GUBGAliliOXlFEHOUS I'lililOl).

Spirifer striatus Mtirtiu, sp.

Plato V, lig. 10 a.

Associated with characteristic Subcarboniferous forms at Mountain

Spring, old ]\Iormon road, Nevada, some specimens of the well and widely-

known Spirifer striatus were obtained. They are all more or less imperfect,

but their identity with that species seems unquestionable. The strias which

mark the surface are regular and nearly uniform in size, and show no inclina-

tion to become fasciculated as those of S. cameratus always do to a greater or

less degree. The collections also. contain specimens, apparently of this

species, from a higher geological horizon, which are noticed upon another

page, among the Coal-Measure species.

Varieties of S. striatus have been described under different sjoecitic

names from the Subcarboniferous rocks of the United States; but when com-

pared with authentic specimens from the Carboniferous rocks of Eui'ope, I

am not able to discover differences of specific value. In view of this fact, I

have less hesitation in referring our specimens to S. striatus than I other-

wise would have.

Spirifer extenuatus H:ill.

Plate V, fig. 9 a, b, c, and d.

Spirifer extemmtus Hall, 1858, Geology of Iowa, i, pt. ii, 520.

Syringothyris Halli Wincbell, 18G3, Proc. Acad. Nat. Sci. Pliila., 8.

Shell of medium size, much extended at the hinge-line; length from

hinge to front usually a little less than the height from the ventral beak to

the dorsal umbo. '

Ventral valve capacious, subpyramidal, having a moderately deep

sinus, which is well defined from front to beak, and rapidly widening toward

the front; beak extended, pointed, its point a little incurved over the area;

sides sloping from the beak to the hinge-extremities with little or no con-

vexity of outline, and also little or no convexity to the front and lateral

margins ; area large, triangular transversely striated, flat or distorted a little

by the t^visting of the beak, and its inclination more or less toward the dex-

ti'al side of the shell; fissm-e of the area triangulai-, nearly twice as high as

it is wide at the base; each of its lateral border-angles truncated by a shal-
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low groove; a little more than one quarter of the length of the fissure from

its apex closed by a slightly convex pseudo-deltidium.

Dorsal valve moderately convex, differing in degree of convexity in

different directions from its middle, but is somewhat regular in all; front

margin broadly and regularlj^ rounded, except that the lateral extremities

are more or less extended, and the central portion is emarginate by the

infolding of the mesial sinus of the ventral valve; mesial fold moderately

elevated, well defined from front margin to the beak, and increasing rapidly

in width from beak to front.

Sm-face of both valves marked by from fourteen to eighteen rounded

2)lications on each side of the mesial field and sinus, which become less

distinct toward, and disappear upon, the lateral extremities ; surface of both

mesial fold and sinus plain, except that, in common with the surface of all

other parts of the shell, it is marked by fine concentric lines of growth.

Shell-substance distinctly punctate.

Breadth along the hinge-line, nearly fom- centimeters ;
height from

ventral beak to dorsal umbo, eighteen millimeters ; length from hinge to

front margin, sixteen millimeters.

The transverse plate connecting the dental laminse, together with the

tube, which it bears along the middle of its under surface (characters that

distinguish the group of spiriferoid shells which Professor Winchell has

separated under the generic name of Syrinjjotliyris)^ are concealed by the

stony filling of our specimens ; but as they possess the other characteristics

of that group, those mentioned are doubtless present also. So far as external

characters are concerned, no specific difference can be detected between

our shell and Syringotliyris Halli Winchell {he. cit). His type-specimens

were obtained from strata of the Kinderhook formation at Burlington, Iowa,

and Clarksville, Missouri. Those of Professor Hall were obtained from the

same strata at the first-named locality. The want of material difference

between the dorsal valve of Professor Hall's species (the only part of the

shell described and figured by him) and the corresponding part of Professor

Winchell's specimens, together with the fact that they are associated in the

same strata at one of the typical localities, leaves little cause for doubting

the specific identity of Syriiigothyris Halli and S])irifer extenuatus.
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In tlie course of some extended remarks upon tlie genus Spirifer,

Messrs. Meek and Worthen (Geological Survey of Illinois, vol. iii, 532)

have shown tliat the oiiginal species of the genus jiossessed the same

peculiarities of structure that formed the basis of Professor Winchell's genus

Syrinriothyris. They also show that the numerous species which have been

generally regarded as typical fomis of the genus Spirifer really belong to a

group for which Koenig proposed the generic name of Trigonotreta long

before the publication of Syringothjris. This being the case, a strict enforce-

ment of the rule of priority in scientific nomenclature will require that

Syringothyris be suppressed, and that all shells having the stnicture which

characterizes that group retain the name of Spirifer ; also that Koenig's

name Trigonotreta be applied exclusively to those ordinary fomis which

have so generally been refen-ed to Spirifer, at least in a subgeneric sense.

In view of the question thus raised, and being at present without the means

of deciding it for myself by personal investigation, the generic assignments

I have made of these forms in tliis report should be regarded as provisional

only.

Position and locality.—Strata of the Svibcarboniferous period ; Mountain

Spring, old Mormon road, Nevada.

Subgenus MAETINIA McCoy, 1844.

Spirifer (Martinia) peculiaris Sliumartl.

Plato V, fig. 7 a aud 6.

Spirifer peculiark Sliuiuard, 1855, Geological Survey of Missouri, part 2, 202.

Ventral valve arching regularly from beak to front, the curvature being

gi'eatest near the beak ; sides convex ; beak nan*ow, extended, incurved

;

antero-lateral margins broadly rounded
;
postero-lateral margins abruptly

rounded to the short hinge-line; postero-lateral surfaces rounded backward to

the small, indistinctly-defined cardinal area; foramen triangular, its apical end

closed by a pseudo-deltidium ; mesial sinus shallow, traceable nearly to the

beak, widening a little more rapidly near the front than elsewhere, nearly

plain, but two faint, incipient plications are observable, one at each side,

and also a slight flattening along its middle. Surface on each side of the

sinus marked ]>y six or seven small, convex-flattened plications, which are
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separated by very narrow interspaces, becoming smaller toward, and finally

disapjjearing upon, the postero-lateral regions.

Only the ventral valve of this species is contained in the collections

;

but that agrees in all essential characters with S. peculiaris Shumard, the

type-specimens of which species were obtained from the Kinderhook for-

mation of the Subcarboniferous group in Missouri. The principal variations

which it shows from the typical forms as described and figured by Dr.

Shumard are the incipient plications of the mesial sinus and the somewhat

greater rounding- of the postero-lateral angles. Possibly more perfect

examples may show other differences also, but the characters so far observed

do not seem to warrant a specific separation from S. j)eculiaris.

Position and locality.—Strata of the Subcarboniferous period ; Mountain

Spring", old Mormon road, Nevada.

Genus SPIRIGEKA U'Orbisny, 1847.

Spirigera monticola White.

Plate V, fig. 11, a, b, c, and d.

Spirigera monticola White, 1874, Exp. & Surv. west 100th Merid., Pi'eliin. Eep. Invert.

Foss., IG.

Shell subelliptical or subtetrahedi-al in outline, always wider than long,

widest at, or a little forward of, the middle, moderately gibbous ; valves

almost equ.ally capacious
;
postero-lateral margins in old shells thickened,

but in younger ones the whole margin is more or less sharp ; front margin

only slightly sinuous in very young shells, but it is very deeply sinuous in

some old ones.

Ventral valve broadly convex from side to side, regularly arching from

beak to front ; beak moderately prominent and slightly incurved
; foramen,

as usual, nearly round, rather small ; mesial sinus moderately narrow,

scarcely apparent in young sheWs, but in some old ones becoming very deep

at the front, where the margin is much prolonged upward to follow the fold

of the other valve.

Dorsal valve gibbous in the umbonal region, prominent along the mid-

dle, from which the sides slope away by gentle convexity to the lateral

margins ; mesial fold rather narrow, and in some e:iamples not well defined.
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in which case the valve has a broad, nearly uniform, convexity
;
yet in

others the mesial fold is well defined and prominent, especially at the front

;

but in all cases it is hardly discernible behind the middle of the shell, even

in adult examples.

Surface of both valves marked by concentric lines, of fine lamellser of

growth, and occasionally indications of fine radiating striae are to be seen

under a lens.

Length of an adult specimen of average size, twenty-three millimeters

;

extreme breadth, tAventy-nine millimeters ; height, sixteen millimeters.

This shell is quite different from any other described species of the

genus known to occur in American Carboniferous strata. The most

nearly allied form with which I am acquainted is an undescribed one in the

Subcarboniferous stata'of Franklin County, Iowa, with which our species is

probably identical. It somewhat resembles S. incrassatus Hall from the

Burlington limestone, but it differs from that species in outline, the less

prominence of the ventral beak, the character of the mesial fold and sinus,

and in the surface-markings.

Position and localiti/.—Strata of the Subcarboniferous period ; Mountain

Spring, old Mormon road, Nevada.

Spirigera obmaxima McChesney.

Plate V, fig. 12.

Athi/ris ohiiia.vima McOliesuey, 1800, Descr. New Paleozoic Fo.ssils, 80

ISjpirii/cra ])cctiiiij'cra Swallow, 1803, Trans. St. Louis Acad. Sci., ii, 88.

Shell large, broader than long, greatest breadth about midlength ; out-

line suboval ; ear-like projections of fibrous shell-substance sometimes seen

upon the postero-lateral margins. Ventral valve broadly convex, bearing a

broad, shallow mesial sinus upon the front half of old shells, obsolete upon

the posterior half; greatest convexity at the Timbonal region ; beak not very

prominent, incurved.

Dorsal valve having its greatest convexity along the median line

;

mesial fold indistinctly defined except at the front ; umbonal region not

prominent ; beak strongly incurved beneath that of the other valve.

Breadth, six centimeters or more ; length aljove live centimeters.



SUDCARBONIFEROUS PERIOD. 03

This species is remarkable for its great size, and, although the speci-

mens of the collection are imperfect, I have hardly a doubt of their specific

identity with 5*. ohmaxima McChesney.

Position and locality.—Subcarboniferous stra+a ; Mountain Spring, old

Mormon road, Nevada, and also at a locality below Ophir City, Utah.

Family TEHEBUATULID^.

Genus TEREBRATULA Lliwliyd, 1G98.

Sur.GC.NUS DIELASMA King, 18.59.

Terebratula (DielaEma) Burlingtonensis White.

Tcrebrattda Burlingtonensis White, 18C0, Jour. Bost. Soc. Nat. Hist., 228.

Shell of moderate size, subovate in outline, niore or less gibbous,

broadest a little forward of the middle.

Ventral valve regularly convex ; beak prominent, projecting considera-

bly behind that of the dorsal valve, moderately incurved ; a faintly-defined

ridge at each side of the beak follows its curvature from the foramen for-

w^ard, and disappears near the middle of the shell ; dental plates moderately

strong, their front edges sharp and perpendicular with the teeth, placed near

the sides of the beak, and diverging a little as the beak increases in size

;

mesial sinus absent or obsolete.

Dorsal valve depressed-convex, greatest convexity near the beak,

which is not prominent ; mesial fold absent. Surface smooth or marked by

indistinct lines of gx'owth ; shell-sti'uctnre finely punctate.

Average length, about twenty-two millimeters.

The type-specimens of this species were obtained from the Subcarbon-

iferous rocks at Burlington, Iowa, and those of the collections agree with

them in all essential respects. The reference to the subgenus Dielasma of

this species is made in consequence of the presence of dental plates, the

other characteristics of the subgenus not having been observed. It difi^ers

from T. hovideus especially in wanting the longitudinally arcuate form, so

constant in that species.

Position and locality.—Strata of the Subcarboniferous period ; Mountain

Spring, old Monnon road, Nevada.
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MOLLUSCA VERA.

Class CONCHIFERA.
Oedee DIMYARIA,
Family CAIlDIIDiE(?).

Genus CONOCARDIUM Brown, 1835.

Conocardium {?).

From -strata of the Subcarboniferous period below Opliir City, Utah, a

single example of a species of Conocardium was obtained. It is too imper-

fect for full specific determination, but its observable characters indicate that

it belongs to an undescribed species. It is similar in size and also in many

of its details to C. trigonale Hall from the Corniferous limestone of New
York and Ohio. The costae and interspaces, as well as the very fine con-

centric striae that mai'k the surface, are very similar to those of that species,

but our shell differs in its smaller and more numerous costae, in being less

produced at the antero-ventral angle, and in the more distinct rounding of

the antero-lateral ridges.

In case the discovery of more perfect specimens should confirm the

opinion that this shell belongs to an undescribed species, I propose for it the

name of C. semiplenwn.

Class GASTEROPODA.
Subclass DICECA.

Order RHIPHIDOGLOSSA.
Suborder PODOPHTHALMA.

• Family EUOMPHALID^.
Genus EUOMPHALUS Sowerby, 1815.

Euomphalus luxus, White.

Plate V, fig. 13 rt aud b.

Shell of medium size, subdiscoidal, the spire being only a little

elevated ; volutions four or five ; outer side of volutions convex below but
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flattened a little above so as to form a more or less distinct angle witli the

flattened upper side ; under side regularly and continuously rounded from

the outer side into the umbilicus, where it meets the next volution within

;

suture distinct ; umbilicus moderately deep and broad. Surface marked by

distinct lines and occasional corrugations of growth. Diameter of coil of

the largest specimen in the collections, thirty-eight millimeters.

This species resembles JE. latus Hall, the type-specimens of which were

obtained from the Burlington limestone division of the Subcarboniferous

group at Burlington, Iowa, and Quincy, Illinois. The specimens of tlie

collection present differences from the typical forms of the species which I

at first regarded as only varietal, but upon further examination I consider

them specific ; the principal of Avhich differences are their smaller size,

less rapidly increasing volutions, and the absence of the elevation, or

incipient fold, upon the upper side of the volutions adjacent to the suture

which characterizes E. latus.

Position and locality.—Strata of the Subcarboniferous period ; below

Ophir City, Utah, and also "near the base of the anticlinal", at Opliir

City.
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CHAPTER VII

CARBONIFEROUS PERIOD.

PROTOZOA.
Class RHIZOPODA.
Okdee FORAMINIFERA.

Genus FUSULINA Fischer, 1837.

Fusulina cylindrica Fischer.

Plate VI, fig. C a and h.

Fusulina cylindrica Fischer, 1837, Oryct. du Gouv. de Moscon, 12G.

Fusulina cylindrica D'Orbigiij', 1845, Geol. Euss., ii, pt. iii, IG.

Fusulina cylindrica Owen, 1852, Geol. Siirv. Wisconsin, Iowa, and Minnesota, 131

Fusulina cylindrica Meek and Hayden, 1859, Pioc. Acad. Nat. Sci. Phila., 20.

Fusulina cylindrica Dana, 1862, Manual of Geology, 104.

Fusulina cylindrica Meek aud Hayden, 1864, Paleontology Upper Missouri, 14.

Fusulina cylindrica Meek, 1804, Paleontology of California, pt. i, i, 4.

Fusulina cylindrica Geiiiitz, 1806, Carbonformat. uud Dyas in Nebraska, 71.

Fusulina cylindrica White, 1870, Geology of Iowa, i, 250.

Fusulina cylindrica Meek, 1872, United States Geol. Surv. of Nebraska, 140.

Shell varying from terete to subglobose, assuming all intermediate

fusifonii shapes, generally somewhat obtusely pointed, especially the terete

ones, usually having the appearance of being slightly twisted at the ends

;

septal furrows moderately distinct, even upon unweathered specimens,

extending in more or less direct lines longitudinally, but are a little deflected

just at the ends ; centrifugal apertures about twice as high as the thickness

of the cell-wall covering them, moi'e than twice as broad as high, and of

nearly unifonii size throughovit the whole coil. The locular or external

aperture, since it varied with the progress of construction of the cell, and
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must have been fragile until it was completed, is seldom clearly shown upon

the fossils.

It was apparently linear, extending the full length of the shell until

closed by a new longitudinal septum at each side, leaving only a new

centrifugal aperture at the middle, in line with the others. Volutions from

five to eight ; septa from twenty to thirty in the outer volution ; septa

nearly straight at their outer or external edges, but laterally undulating at

their inner edges, where they join the outer surface of the next volution

within, as may be seen in specimens that have had a part of their outer

volution removed by weathering ; the same defacement also showing por-

tions of the series of entrifugal apertures. The undulations of the inner

edges of contiguous septa are not usually parallel ; but the convexity of

the folds of each septum generally comes opposite that of the folds of the

next adjacent septum, which gives rise to a peculiar confused and complex

appearance of the septa in those specimens that have suffered erosion or

weathering of the outer volution.

Dimensions very variable ; one of the more robust specimens in the

collections being one centimeter long and half a centimeter in diameter

;

another measures nine millimeters long and two millimeters in diameter.

Fischer described another species, together with F. cylindrica (loc. cit),

under the name of F. depressa, which latter species Dr. Geinitz (loc. cit.)

recognizes from Upper Coal-Measure strata at Nebraska City, Nebraska.

Meek and Hayden have proposed the name F. ventricosa to include

certain robust fonns from the Coal-Measures of Missouri and Kansas (Proc.

Acad. Nat. Sci. Phila., 1858, 261), and Mr. Meek has described two other

species from a similar horizon in Califoi'nia under the names of F. rohista

and F. gracilis (Geological Sm-vey of California, paleontology, vol. i, 1864).

With due deference to the views of those able and careful paleontologists,

I feel bound to differ with them in relation to the propriety of a specific

separation of these forms. Long familiarity with this protean species, dis-

tributed over an extensive region, has served to convince me that all the

varieties referred to, including F. depressa Fischer, belong to one species

only. In Southwestern Iowa, where Fusulina is abundant in strata of the

Upper Coal-Measures, varieties prevail at certain localities respectively that

7 F
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will answer the description of every imputed specific fonn of the genus yet

known to me. Intermediate forms may also be obtained in the same region

that may be made to connect all the varieties refeiTed to. Remembering

also that these shells were formed by animals, each of which consisted of a

mere particle of organless sarcode, not having even the least differentiation

of tissue, the wonder seems rather that intra-specific variation should not

be much greater than the difference is found to be between any individual

shells hitherto referred to the genus Fusulina.

Position and locality.—Strata of the Carboniferous period at the follow-

ing localities in Utah, besides others elsewhere : Wasatch range, south of

Spanish Fork ; U-i-ya-bi Pass, Gosute range ; near Beckwith Spring, Cedar

range ; near the mouth of Spanish Fork Canon ; and southeast of Mount

Nebo.

RADIATA.
Class ACTINOZOA.
Order ZOANTHAHIA.

Family FAVOSITID^.

Genus OH^TETES Fischer, 1837.

Chaetetes milleporaceus Troost, sp.

Plate VI, fig. 2 a.

Calamapora milleijoraeea Troost, 1849? (rijauuscript).

Chcetetes milleporaceus Edwards et Haime, 1851, Mouograpbie Polyp. Fossiles, 272.

Polypary massive ; cells slender, capilliform in aspect, of nearly equal

size among themselves and of uniform diameter from their proximal to their

distal ends ; diameter of cells about one-third of a millimeter, and upon the

split surfaces of some specimens they have been traced continuously nearly

the length of a decimeter ; masses varying in size from four or five centi-

meters to as many decimeters in diameter ; shape of the masses irregularly

globular to irregularly flattened-convex, the latter being the most usual

form. Sometimes specimens, apparently of this species, are irregularly
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elongate iu form, and show some indications of incipient brancMng ; but the

species is essentially a massive and not a branching- coral.

This coral is not uncommon in the Upper Coal-Measures of Missoui'i,

Iowa, and Nebraska. The type-specimens of the species which were used

by Edwards and Haime in their original description were obtained from

Carboniferous strata in the Cumberland Mountains of Tennessee, and also

from the same geological horizon near Evansville, Indiana. The late Dr.

Troost had catalogued the species before his death, with the intention of

publishing a description of it. In its subsequent publication by Edwards

and Plaime {he. cit), they adopted his specific name.

Position and locality.—Strata of the Carboniferous period ; Virgin range,

southwest of Saint Ceorge, Utah.

Genus RHOMBIPORA Meek, 1872.

Rhombipora lepidodendroides Meek.

Plate VI, fig. 5 a, b, c, and d.

Bliombipora lepidodendroides Meek, 1872, United States Geol. Surv. Nebraska, 141.

Coral slender, ramose; stem and branches terete; branches not nu-

merous, generally attaining at once nearly or quite the size of the stems:

bi'anching taking place at somewhat, regular intervals in some specimens,

but iiTegularly in others, the divergence being some thhty or forty degi'ees

;

stem and branches usually nearly or quite straight between the points of

bifurcation, but neither the stem nor the branch above the point of bifurca-

tion retain the axial direction of the part below; cells small; starting from

a non-substantial axis they arch upward and outAvard, increasing a little in

size as they extend, and open upon the outer surface; interspaces between

the cells about equal in width to the diameter of the cells, the intercellular

substance being itself minutely cellular in structure ; cell-apertures rhombic

or rhombic-oval in outline, the vertical diameter generally greatest; cells

arranged in both vertical and oblique rows, which are always quite regular;

spaces between the apertures ornamented with minute nodes, the largest

ones of which are placed opposite the angles of the apertures, at which

points there are sometimes two such nodes. Stems varying in diameter

from one to four millimeters; number of cell-apertures five or six in the
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space of two millimeters, measured parallel with the axis of the stem, and

seven or eight in the same space measm-ed along one of the oblique rows.

The variation of the latter measurements in different specimens is not

proportionally so great as the variation of the diameter of stems, because

the angle of the oblique rows with the axis is greater in large stems than

in small ones; this gives the cell-apertures a greater proportional width in

large stems, while the actual width is nearly uniform in all.

Most of the examples in the collection are considerably larger than

the type-specimens of Mr. Meek, but some of them agree perfectly with

his types as to size, and the structure is identical in all, so far as can be

detennined. Specimens, apparently of this species, from the Upper Coal-

Measures of Northern Missouri and Southern Iowa, are still larger than

any contained in the collections. Some of the specimens of the collections

are more or less completely silicified, and one or two of them have a hollow

axis. This seems to have resulted from the failui'e of the central portion

to become silicified like the outer portion, which, remaining calcareous, was

subsequently removed by dissolving agencies that the outer silicified por-

tion resisted. Tlais is really shown to be the case by the breaking of others,

and finding the central portion yet calcareous and retaining the structure

of the coral, the parts of which structure being in dhect continuity

with those of the outer silicified portion. On the other hand, a fragment

of a species of this genus obtained from the Subcarboniferous limestone of

"Washington County, Indiana, seems to have a hollow axis, the whole of

the coral being calcareous. It is, however, not certain that the axis of even

this example was originally hollow.

Position and locality.—Strata of the Carboniferous period ; west face of

Oquirrh range, near "E. T. City", Utah, and at the confluence of White

Mountain and Black Rivers, Aiizona.

Genus SYRINGOPORA Goldfuss, 1826.

Syringopora multattenuata McChesney (?).

From strata of the Carboniferous period, at various locahties in

Nevada and Utah, specimens of a species of Syringopora _ Avere obtained.

They are too imperfectly preserved for satisfactory specific identification,
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but they probably belong to S. midattenuata McChesney, as tliey are not

unlike that species and occupy a similar geological position. That species

is a more or less common one in the Upper Coal-Measure strata of Iowa,

Illinois, Missoim, and Nebraska.

Family CYATH0PHYLLIDJ5.
Genus ZAPHKENTIS Eafinesque et Clifford.

Zaphrentis excentrica Meek.

Plate VI, fig. 3 a.

Zaphrentis excentrica Meek, 1872, Geol. Surv. Montana, Idaho, Wyoming, and Utah, 495.

Corallum large, comparatively short, broadly tm-binate, slight curved;

principal septa sixty or seventy, not extending to the center of the calyx, but

leaving a large plain surface at its bottom ; tabulae numerous, broad, thin,

transverse, or a little concave ; vesicular zone comparatively narrow. Height,

about seven centimeters; breadth at top, about six centimeters.

Our specimens are silicified and somewhat imperfect, but they are

doubtless specifically identical with Z. excentrica Meek, the type-specimens

of which were obtained from strata of the same period at "Old Baldy", near

Virginia City, Montana.

Position and locality.—Strata of the Carboniferous period; Fossil Hill,

White Pine County, Nevada.

Genus LOPHOPHTLLUM Edwards et Haime, 1850.

Lophophyllum proliferum McChesney, sp., var. sauridens.

Plate VI, fig. 4 a, h, c, and d.

Cyathaxonia prolifera McChesney, 1860, Descriptions of New Paleozoic Fossils, 75.

Cyathaxonia, sp., Geinitz, 1866, Carbonformat. und Dyasin Nebraska, 65-66.

LophophyllumproU/erum Meek, 1872, U. S. Geol. Surv. Nebraska, 144.

Corallum conical or elongate-conical, usually cui-ved, rarely almost

straight, tapering to a more or less slender point at its proximal end ; trans-

verse section circular; sm-face marked by longitudinal strise of uniform

size, some of which are continuous from the apex to the rim of the calyx,

but the additional striae required by the increasing diameter of the corallum

are often so arranged as to form a kind of longitudinal suture by commenc-

ing successively along the side of an outer stria of a series that are continu-
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ous from apex to calyx ; longitudinal stnse crossed b)^ more or less distinct

wrinkles, and very fine encircling lines of gi'owth.

Calyx comjDaratively deep ; its sides rather tliin between the septa, and

of nearly nnifomi thickness from I'im to bottom ; rays within the calyces of

the largest specimens sometimes reaching, fifty in number, not projecting

far inward from the sides except toward and at the bottom, upon which

they reach the columella ; bottom of the calj'x really sloping downward

from the columella all around, and ending abruptly against the sides, but

the numerous septa, by gradually approaching the columella from the sides,

give the bottom a concave appearance when viewed from above ; septal

fossette not very conspicuous, usually occupying a little more than the

space of one principal body-ray, or septum ; sejDta below the calyx, less

numerous than the rays within it, well developed, and reaching nearly or

quite to the columella, but none of them apparently becoming consolidated

with it except the one opposite the septal fossette ; columella strong, trans-

verse section broadly oval, projecting considerably from the calyx, bluntly

crested, well consolidated by the almost complete fusion of the middle por-

tions of the tabulae that comj^ose it, not firmly united to the surrounding

portions of the corallum, but readily cleaving from them when the parts are

broken ; when thus separated, its sui-face shows somewhat twisted, longi-

tudinal, raised, stria; which correspond more or less closely with the inner

edges of the septa, but are not really separated parts of them, as they at first

sight appear to be ; tabidse comparatively thin, between the columella and

the sides, sloping or arching downward, and ending abruptly against the

inner side of the outer wall.

Length of the largest specimen in the collection, along its convex side,

upward of four centimeters ; diameter of the calyx, twelve millimeters.

The average size of full-grown specimens is not materially less.

Our examples present a different aspect from typical forms of S. proli-

ferum, and they perhaps belong to a different species
;
yet it is difficult to

point out distinct structural differences of specific value. They have, how-

ever, a larger average size, and are more robust, less wi'inkled, and less con-

torted than typical forms of S. ]proliferum, which characters seem to indicate

at least a distinct variety, for which the name sauridens is proposed. The
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prominent solid axis of that species, separating so readily from the smTound-

ing parts in broken specimens, caused it for a time to be referred to the genus

Cyatliaxonia, but Mr. Meek has shown (loc. cit.) that it has the internal structure

of Lopliopliyllum.

Position and locality.—Strata of the Carboniferous period ; near Santa

Fe, New Mexico, and at Rock Creek, Lake County, Colorado.

Genus LITHOSTROTION Fleming, 1828

Lithostrotion Whitneyi Meek.

Plate VI, fig. 1 a, b, and c.

Lithostrotion Whitneyi Meek, 1875, Pal. of U. S. Geol. Expl. 40th Parallel, (manuscript).

Corallum fasciculated ; coi"alHtes cylindrical, somewhat flexuous and

irregular, generally separate but seldom distant, and sometimes in contact

;

epitheca thin but distinct, marked by wrinkles and encircling lines of

growth ; columella small and very narrow, being laterally compressed

;

pi-incipal rays from twenty to twenty-eight in number, according to the

size of the polypite, alternating with smaller rays ; tabulae numerous, com-

paratively broad, transverse or arching downward from the columella

;

vesicular zone nan-ow, composed of from three to five layers of vesicles.

Diameter of polypites, from eight to fourteen millimeters.

In splitting and polishing a polypite, so as to obtain a view of the

internal structure, it is often difficult to make the section in such a manner

as to show the columella, because it is so small and narrow. If the section

is made parallel with one of its flat sides, but not cutting through it, the

tabulae appear to be separate from each other in all parts, and to extend

directly across the polypite, as in Gyatliophyllmn. Such a section is

shown in figure 1 c, Plate VI. If the section passes obliquely through the

columella, its character is indistinctly shown, as in figure 1 & of the same

plate. The section given by Mr. Meek in his illustrations of the species is

through the short diameter of the columella.

Position and locality.—Strata of the Carboniferous period ; Fossil Hill

and Ice Creek, Steptoe Valley, White Pine Comity, Nevada.
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Class ECHINODERMATA.
Order ECHINOIDEA.

Fajiily ARCH^00IDARIDJ3.
Genus ARCH^OCIDARIS McCoy, 1S44.

Archaeocidaris ornatus Newberry.

Plate VI, fig. 7.

Arcliwocidaris ornahis Newberry, 1861, Geol. Rep. Lieut. Ives's Expl. Col. Riv., 116.

Principal spines fusiform, strong, about seven centimeters long; great-

est diameter a little below the middle, wliere it is about five millimeters;

surface for a short distance above the basal ring plain or not conspicuously

marked; above this plain space to the distal end, it is thickly set with spin-

ules from one to two millimeters in length, which are aiTanged around the

spine in itnjDerfectly spiral lines, in which lines the intervals between the

spinules are generally less than the diameter of their bases, but the vertical

intervals are somewhat greater; basal ring rather large, crenulated at the

border. An imperfect interambulacral plate embedded in the rock near one

of the spines contained in the collection, and probably belonging to tliis

species, shows a plain areolar surface, a raised center, and an elevated rim

around a rather small central tubercle. Remainder of the body unknoAvn.

Dr. Newberry's type-specimens were obtained from strata of the Car-

boniferous period near the confluence of the two Colorados, and also from

strata of the same period near the Great Canon of the Colorado River. ^
Position and locality.—Strata of the Carboniferous period; ten miles west

of Ojo del Oso, near Fort Wingate, Ncav Mexico.

Archaeocidaris trudifer White.

Plato VI, fig. 8 a and b.

Archceocidaris trudifer White, 1874, Exp. & Surv. west 100th Merid., Prelim. 'Rep.

Invert. Foss., 17.

Interambulacral plates comparatively broad, rather thin, having an

elevated border all around, which is apparently composed of a series of

small tubercles; areolar surface apparently plain; central tubercle small,

perforate at the center, siuTounded at its base by a very slightly-raised ring,
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anH immediately outside of that by another ring, which is so much elevated

as to form a little cup, with its rim somewhat expanded. Diameter of the

largest plate in the collection, about twenty millimeters.

Spines very long and slender, one of those in the collection having

been, when perfect, about twelve centimeters in length, terete; diameter of

the basal ring, which expands abruptly from the shaft, greater than that of

any portion of the shaft; diameter of the shaft nearly uniform for more

than half its length above the basal ring, the upper portion gradually taper-

ing to a point. Greatest diametev of the shaft of the long spine referred to,

scarcely five millimeters; diameter of the basal ring, seven millimeters.

Sm-face of the spine for a short distance above the basal ring apparently

smooth, but, from that portion to the distal end, it is ornamented with

numerous small points or incipient spintiles, wliicli are often removed by

weathering, but, in well-preserved specimens, they are seen to be arranged

around the spine in imperfectly spiral lines.

The very long, slender, terete spine, having a basal ring often much

greater in diameter than any part of the shaft, together with the other

characters described, distinguish this species from all others.

Position and locality.—Strata of the Carboniferous period ("Red Wall

limestone"); Camp Apache, Arizona.

MOLLUSCA. .

MOLLIJSOIDEA.

Class POLYZOA.
Order GYMNOL^MATA.
Family MYRIAPOEIDiE.

Genus GLAUCONOME Goldfuss, 1826.

Glauconome nereidis White.

Plate VII, fig. 5 a, h, c, d, and c.

Glauconome nereidis White, 1874, Exp. & Surv. west 100th Merid., Prelim. Eep. Invert.

Foss., IS.

Polyzoary branching, the main stem sending off branches at irregular

intei^vals; these in like manner sending off secondary branches, but less
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frequently; the stem and all tlie branches beai-ing branchlets of the usual

character, in regular series at each side, all of which are straight or slightly

curved; branches leaAdng the stem, and branchlets the stem and branches, at

nearly or quite unifoiTQ angles of between sixty and seventy degrees; branch-

lets opposite, or alternating in their arrangement, the intervals between them

being a little greater than the diameter of the branchlets; non-poriferous

side of the stem, branches, and branchlets all convex and marked by fine

longitudinal strife. Poriferous side of the stem and branches bearing a row

of pores along each of their lateral boKlers, the number of pores being

about twice as great as that of the branchlets, but they are not placed in

perfectly regular order with them. The space between these two lateral

rows of pores is convex, and marked by scattered dimorphous pores that are

not more than half as large as the principal ones which form the lateral

rows. Branchlets also bearing a row of pores at each lateral border of the

poriferous side, which are of the same character as the principal pores of

the stem and branches, but they average a trifle smaller than those; pore-

apei'tures with a rather prominent border, which gives the branchlets a

somewhat knotted appearance under a lens.

There is considerable difference in the size of the broken stems and

branches which constitute the specimens of the collection ; but none of them,

not even the longest fragment, perceptibly diminishes in size toward the

dastal end. The largest stem is about half a millimeter in diameter and

the smallest not more than half that size. The branchlets vary from one

to three millimeters in length. The whole extent of the branching of a

polyzoary of this species is unknown ; but, as the branches are only exces-

sively developed branchlets, there seems to be no necessary restriction in this

regard, but, in fact, the branching seems to have been somewhat limited.

When one of the branchlets reached a little greater length than its fellows

adjacent, it sent off branchlets from its own sides and became a branch. In a

few cases, these first branchlets of the newly-formed branch have been seen

to coalesce with adjacent branchlets of the stem, thus forming a few irregu-

lar fenestrules.

This species differs from G. triliniata Meek, from sti-ata of the same

period in Nebraska, in being much branched, and especially in the presence
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of minute, dimorphous pores upon the axial portion of the poriferous side

of the stem and branches, and also in the absence of the three longitudinal

i-aised lines that distinguish that species.

Position and locality.—Strata of the Carboniferous period; at the con-

fluence of White Mountain and Black Rivers, Arizona.

Genxts SYNOCLADIA King, 1849.

Synocladia biserialis Swallow.

Plate VII, fig. .3 a, h, and c.

Synocladia biserialis Swallow and Hawn, 1858, Trans. Acad. Sci. St. Lonis. i, 179.

Synocladia viryulacea Geinitz, 186G, Oarbonformat. nnd Dyas in Nebraska, 70.

Synocladia biserialis Meek, 1872, U. S. Geol. Surv. Nebraska, 156.

Polyzoary probably infundibuliform, but the specimens usually found

consist only of spreading frond-like fragments
;
primary branches a little

larger than the others, the latter increasing by divergence at various angles

from the primary branches, also occasionally from each other, and rarely

by starting upward from the middle of a dissepiment ; dissepiments cellu-

liferous, a little nan'ower than the branches, and arching upward a little as

they extend from branch to branch ; fenestrules irregularly four-sided

;

upper side usually convex, and lower side sometimes concave, about nine

in the length of a centimeter, measuring upward, generally wider than the

branches, but occasionally narrower, especially near the base of the poly-

zoary. Upon the poriferous side, the branches and dissepiments, especially

the former, are each provided with an irregular mesial carina, consisting of

small, elongate, confluent nodes, which are sometimes sharp and prominent.

Cell-apertures moderately large, rounded, borders prominent ; cells arranged

in single, quite distinct lines, one on each side of the mesial carina of the

branches, and generally each dissepiment bears a double row of similar

cells. Upon some of the dissepiments the cells form only a single row at

the middle, while upon others they are not only double but another cell is

added near the junction with the branch, giving three cells abreast at those

points.

Professor Geinitz and others have referred this species to S. virfjulacea

as only varietally different from the typical forms of that species. S.
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hiserialis is now Ivnown to extend over an area more than one thousand

miles across in a dii-ect line, throughout the whole extent of which it is sm--

prisingly constant in its specific characters, and just as constantly different

from those of 8. virgidacea as that species is represented by the figures and

descriptions of European authors. The European species is without the

mesial carina of ours, but has in its place a median row of pores, which our

species never has.

Position and locality.-^—'^ixix.ia of the Carboniferous period (Red Wall

limestone) ; Camp Apache, Maricopa County, Arizona.

Genus POLYPORA McCoy, 1844.

Polypora stragula White.

Plato VII, fig. 4 a and i.

Polypora hiarmica Geinitz, 1866, Carbonformat. unci Dyas in Nebraska, 68 (uot P.

Marmica Keyserling).

Polypora (species uiuleterraiued) Meek, 1872, U. S. Geol. Surv. Nebraska, 155.

Polypora stragula White, 1874, Exp. & Surv. west lOOtli Meriil., Prelim. Rep. Invert.

Eoss., 19.

Polyzoary apparently flabelliform ; longitudinal branches bifurcating

with more or less in-egularity in difi'erent parts of the polyzoary ; dissepi-

ments little if any more than half as wide as the branches ; fenestrules oval

or oblong, the porportions of length and width varying in different parts of

the polyzoary from about one-quarter longer than wide to twice as long as

wide; varying also in size in different parts of the polyzoary, but averaging

about six in number within the length of a centimetei*, measured longitudi-

nally
;
poriferous side of branches furnished with from four to six indistinct

rows of small thick-set pores of uniform size, the aiTangement of them in rows

being more distinct obliquely than vertically; dissepiments usually free

from pores, except near their junction with the branches, and a slightly-

raised median ridge is often seen upon them.

This species is known to occur in the Carboniferous rocks of Iowa,

Missouri, and Nebraska. It was from the latter State that Dr. Geinitz

obtained the specimens which he refen-ed (loc. cit.) to P. hiarmica Keyserling,

the type-specimens of which species were obtained from Permian strata of

Petschoraland. Mr. Meek {loc. cit.) has pointed out very clearly the differ-
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ence between our species and P. hiarmica, and has also given for comparison

a copy of Count Keyserling's figure, together with a copy of tire figure of

the species given by Dr. Geinitz.

Position and locality.—Strata of the Carboniferous period at the con-

fluence of White Mountain and Black Rivers, Arizona.

Class BRACHIOPODA.
Order ARTHROPOMATA.

Family PEODUCTIDiE.

Genus PRODUCTUS Sowerby, 1812.

Productus costatus Sowerby (?).

Plate VIII, fig. 2 a, h, c, and d.

? Producta costata Sowerby, 1827, Min. Conch., vi, 115.

? Producta costellata McCoy, 1844, Synop. Carb. Foss. of Ireland, 108.

? Productus costatus de Verneuil, 1845, Geol. Russ. et. Ural Mis., ii, 268.

? Productus costatus de Kouinck, 1847, Monog. Product., pi. viii, f. 3, and pi. x, f. 3.

Productus Portloclcianas Norwood and Pratteu, 1854, Jour. Acad. Nat. Sci. Phila., viii, 15.

Prodtictus costatus Shnmard, 1855, Geological Report Missouri, 216.

Productus costatus var. Hall, 1858, Geology of Iowa, i, pt. 2, 712.

? Prodtictus costatus Davidson, 1860, Monog. British Garb. Brachiopoda, 153.

f Productus viminalis White, 1862, Proc. See. Nat. Hist. Boston, ix, 29.

Productus costatus ? ? Meek, 1872, U. S. Geol. Sarv. Nebraska, 159.

Shell of medium size ; width greater than the length, measured in a

straight line from hinge to front border, strongly and deeply arcuate

;

hinge-line nearly or quite equal in length to the greatest width of the shell

;

ears thin, well defined, and bent slightly downward ; free margin broadly

rounded, front emarginate.

Ventral valve very gibbous and strongly curved, having a broad

shallow sinus extending from the umbonal region to the front, producing

there the before-mentioned emargination of the front border ; beak promi-

nent, incurved, but only very slightly projecting over the hinge-line.

Dorsal valve flattened or only slightly concave in the visceral region,

abruptly curved upward at the lateral and front margins ; front showing a

very slight mesial fold, corresponding with the broad, shallow mesial sinus

of the other valve.
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Surface of both valves, except that of the ears, marked by distinct,

more or less unequal, i-ounded, radiating costse, with interspaces of somewhat

less than their own width between them; costse generally continuous through

a greater part of the length of the shell, but sometimes bifurcating, and

occasionally two or more of them may be seen to coalesce and form a single

costa of more than ordinary size ; crossing the costse, especially on the

posterior half of the shell, and forming indistinct reticulations with them,

are concentric wrinkles, more or less numerous. Upon the ventral valve,

especially toward the margins, and upon the ears, there are usually scattered

strong, more or less perpendicular, spines ; some shells are apparently nearly

free from spines, or have only a few of them upon and near the ears.

This shell is the American representative of the European P. costahis

Sowerby, and has been, by European and most American geologists, referred

to that species, in the belief that the differences are at most only varietal. Mr.

Meek has, however, shown, in his paleontological report for the United

States Geological Survey of Nebraska, that there are good reasons for

doubting the specific identity of the American with the European shell. If

his conclusions are correct, as they are believed to be, the proper name of

this shell is P. Portlochianus Norwood and Pratten, these authors having

been the first to recognize and publish the American form as distinct from

the European. This species as it occurs in American strata is not only

a variable one, but some of the varieties show so much constancy that they

seem almost worthy of specific separation from the typical forms. One of these

varieties was found plentifully near Santa Fe, New Mexico ; but the figures

given upon Plate VIII are of such examples as are regarded as typical forms

of the species as it occurs in American strata. In P. viminalis White, from

the Burlington limestone (Subcarboniferous), the front is more than usually

produced, the costse prominent, and more or less fasciculated, but these

diff"erences are probably only varietal.

The geological range of this species is through the strata of the whole

Carboniferous period in Illinois, Missouri, Iowa, and Nebraska ; and if P.

viminalis is only a variety, as it is now supposed to be, the range is far

toward the base of the Subcarboniferous group also.

Position and localitij.—This is one of the most abundant species in the
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collections, it having been found at almost every locality at which collec-

tions were made from strata of the Carboniferous period. ' It occurs at the

following, among other localities :—Camp Cottomvood, old Mormon road,

Lincoln County ; top of Grass Mountain, Ely range, thirty-five miles north

of Pioche ; and at Silver Peak, Nevada : head of Partridge Creek, Yavapai

County ; Salt Eiver ; and head of Big Dry Fork, Arizona ; Kanab Canon,

Arizona : Rock Canon, Wahsatch range, near Provo ; Lake range, Fairfield

road, and first camp south of Saint George, Utah ; near Bear Spring ; Camp

Wingate, and in the Zuui Mountains, between Camp Wingate and Nutria

Spring, New Mexico.

Productus semireticulatus Martin, sj?.

Plate VIII, fig. 1 a, I, and c.

Anomites semireticulatus Martin, 1809, Petriflcata Derb., 7.

Anomites productus Martin, 1809, Petriflcata Derb., 9.

Productus scotictis Sowerby, 1814, Min. Couch., i, pi. Ixis, f. 3.

Productus antiquatus Sovrerbj', 1814, Min. Conch., i, 15.

Producta 3£arti7ii Phillips, 183G, Geology of Yorkshire, ii, 213.

Producta pugilis Phillips, 1836, Geology of Yorkshire, ii, 215.

Leptcena antiguata Fischer, 1837, Oryct. du Gouv. de Mosc, pi. xxvi, figs. 4-5.

Leptwna tuhifer Fischer, 1837, ib., pi. xxvi, f. 1 (not Deshayes).

Productus Inca D'Orbigny, 1843, Paleont. Voyage dans FAmer. M6rid., viii, 51.

Productaflexistria McCoy, 1844, Synop. Carb. Fossils of Ireland, 109.

Productus semireticulatus de Kouinck, 1847, Monog. Gen. Product., pi. viii, f. 1.

Productus semireticulatus Shumard, 1855, Geological Eeport of Missouri, 210.

Productus semireticulatus Davidson, 1857, Monograph British Carb. Brach.

Productus semireticulatus Marcou, 1858, Geology of Xorth America, 4G.

Productus semireticulatus Hall, 1858, Geology of Iowa, i, pt. 2, 637.

Productus Calhounianus Swallow, 1858, Trans. Acad. Sci. St. Louis, i, 181,

? Productus Ivesii Newberry, 1861, Expl. Exp. Col. Eiv., Paleont., 122.

Productus semireticulatus Meek, 1S72, U. S. Geol. Surv. Nebraska, 160.

Shell large, very arcuate ; width greater than the length, the latter

being measured in a straight line from hinge to front ; length of hinge-line

sometimes less and sometimes greater than the greatest width of the shell

in front of it ; area of both valves distinct, but, as usual in this genus, very

narrow ; ears thin, more or less prominent ; lateral and front borders

rounded ; front emarginate.

Ventral valve very strongly curved ; beak depressed and projecting a

little or not at all over the cardinal border ; a broad, shallow, obscurely
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defined mesial sinus extends from near the umbonal region to the front,

giving the shell an indistinctly-bilobed appearance. Dorsal valve flattened

in the visceral region, bent abruptly upward at the sides and front ; beak

flattened or slightly concave.

Surface of both valves marked by numerous coarse, rounded striee, or

small costae, which are crossed in the visceral region by somewhat regular

concentric wrinkles of nearly uniform size, giving that part of the sliell a

semireticulated appearance, which is more distinct in some examples than in

other>s ; more or less numerous, strong, erect spines are scattered upon the

ventral valve, generally arisuig from the costse upon the body of the shell,

and fi-om the strong wrinkles upon the ears, upon which latter part they

are usually most numerous.

Length of a full average-sized specimen, measured in a straight line

from hinge to front, four and a half centimeters ; width, six centimeters.

The foregoing synonymy, copied largely from the works of Davidson

and Meek, shows that this shell presents such variations, both in America

and Europe, that it has been described under a variety of specific names

by paleontologists of both hemispheres. The differences between the varie-

ties thus described under diff'erent specific names are, in some cases at least,

really very great; but, so far as my own observation has extended, there is

such a want of constancy in these varieties, and such a lack of definite

specific characters by which they may be clearly separated, that I am dis-

posed to refer them all to one species, with the possible exception of P. Ivesi

Newbeny.

Viewing the species in this light, it is one of the most remarkable of all

known fossil shells, not only for its great variation, but for its wide geo-

graphical distribution and great geological range. It is now known as a

common fossil in the Carboniferous strata of Europe, India, South America,

and North America. It is found in the Keokuk limestone of the Sub-

carboniferous period, in Illinois, Iowa, and Missouri, and also ranges thi'ough

the whole series of strata of the Carboniferous period of those States as well

as in Kansas and Nebraska. The localities given below make a still further

addition to its known geographical range ; but most of the examples in the

collections are of the variety P. Ivesii.
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Position and locality.—Strata of the Carboniferous period :—near Bear

Spring, Camp Wingate, and near Santa Ft;, New Mexico : Camp Cotton-

wood, old Mormon road, Lincoln County, and top of Grass Mountain, Ely

range, thirty-five miles north of Pioche, Nevada : head of Partridge Creek

;

near Bill "VVilHams's Mountain ; Tenney's Ranch ; Kaibab Plateau ; head

of Dry Fork, and Kanab Canon (Aubrey limestone), Arizona: crest of

Hunicane Hill, near Toquerville, and Meadow Creek, south of Fillmore,

Utah.
Productus Prattenianus Norwood.

Plato VII, fig. 1 a, h, and c.

Prodtictiis cora Owen, 1852, Geol. Report Iowa, Wisconsin, and Minnesota, pi. v, fig. 1

(not d'Orbigny).

Productus semireticulatuit Hall, 1852, Stansburj's Report Great Salt Lake, 411 (not

Martin, sp.).

Productus Prattenianus Norwood, 1851, Jour. Acad. Nat. Sci. Pliila., n. s., iii, 17.

Productus wquicostatus Shumard, 1855, Geol. Report Missouri, 201.

Productus cora Marcou, 1858, Geology of North America, pi. vi, figs. 4 and 4^ (not

d'Orbigny).

? Productus Iwvicostus White, 1860, Jour. Bost. Soc. Nat. Hist., vii, 230.

Productus Flemingii Geinitz, 1866, Carbonformat. und Dyas in Nebraska, 52 (not

Sowcrby, 1814).

Productus Calhounianus Geinitz, 1866, ib., 81 (not Swallow, 1858).

Productus Koninchianus Geinitz, 1866, ib., 53 (not de Verneuil, 1845).

Productus Prattenianus Meek, 1872, U. S. Geol. Surv. Nebraska, 163.

Shell usually of medium size, but sometimes quite large ; breadth gen-

erally greater than the length, if the latter be measiu'ed in a straight line

fi-om hinge to front ; hinge in most cases longer than the greatest width of

the body of the shell ; lateral and front margins regularly and continuously

rounded ; ears prominent, thin, and generally broken off in the embedding

rock ; mesial fold and sinus wanting.

Ventral valve somewhat uniformly convex, but in some old shells there

is a greater or less mesial flattening of the visceral region ; umbonal region

gibbous as a rule, but in rare cases depressed ; beak hardly projecting over

the cardinal border ; ears marked by strong wrinkles, which are continuous

with similar faint ones that pass up from each side toward the visceral

region of the valve, and in rare cases meeting at the middle, the wrinkles

ending posteriorly at the cardinal margin, upon which they produce an

appearance similar to that, of a cui-tain gathered upon a cord.

8 P .
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Sm-face of the valve marked by fine, regular, rounded striae, some of

whicli may be traced continuously from the umbonal region to the front,

increasing by implantation, and occasionally coalescing ; somewhat strong,

erect spines are usually scattered over the surface, the cardinal boi'der being

furnished with numerous sti'ong ones, pointing backward.

Dorsal valve somewhat uniformly concave ; ears with folds or wrinkles

coiTCsponding with those of the other valve ; surface marked like that of

the ventral valve, except that it is without spines and concentric folds, and

that the lines of growth are rather more distinct upon it.

Length of a very large specimen, six centimeters ; breadth, six and a

half centimeters ; but the average size is about one-thu-d less.

This species ranges thi-ough the whole Coal-Measure or Carboniferous

series ; and if, as now seems probable, P. Icevicostus White, from the Kinder-

hook formation in Iowa, is not specifically different, its range is thi-ough all

the strata of both the Subcarboniferous and Carboniferous periods.

Position and locaUti/.—Strata of the Carboniferous period :—near Santa

F4 and Zandia Mountains,NewMexico : Piloncillo range near Gavilan Peak,

and at the confluence of White Mountain and Black Rivers, Ai-izona

:

Egan range, thu-ty-five miles south of Egan Pass ; Fossil Hill, Wlute Pine

County; Roberts' Creek range. Lander County; and top of Grass Mountain,

Ely range, thirty-five miles north of Pioche, Nevada : near Beckwith

Spring, Cedar range ; near the top of Mount Nebo ; and upon the west face

of OquuTh range, Utah. Imperfect specimens, apparently belonging to this

species, were also found at Mountain Spring, Lincoln County, Nevada, and at

a locality below Ophir City, Utah, in rocks that I have refeiTod to the Sub-

carboniferous pei'iod. As ah'eady shown, it is not improbable that the species

ranges from strata of that period upward.

Productus punctatus Martin, sp.

Plate VII, fig. 2 a, b, and c.

Anomites punctatus Martin, 1809, Petrificata Derb., pi. xxxvii, fig. 6 (only).

Trigonia rugosa Parkinson, 1811, Organic Remains, iii, pi. xii, fig. 11.

Productus punctatus Sowerby, 1822, Min. Conch., 22.

Anomites tJiecarius Schlotheim, 1823, Naclitrag zum Petref., ii, 63.

Productus concentricus Potiez et Micbaud, 1844, Gal. des Moll, du Mus. de Donai, ii, 25.

Producta punctata Phillips, 1836, Geology of Yorkshire, 215.
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Lepta'tia suteafa Fischer, 1837, Oryct. du Gouv. de Moscou, pi. xxiii, fig. 2 (not Sowerby).

Productus semipunctatus Shepbard, 1838, Amer. Jour Sci., xxxiv, fig. 9.

Productus punctatus de Koniuck, 1843, Animaux Foss. Carb. Belg., 196.

Productus punctatus de Verneuil, 1845, Russia and the Ural Mountains, ii, 27G.

Productus vittatus Hall, 1858, Geology of Iowa, i, pt. ii, 639.

Productus punctatus Davidson, 1860, Monog. British Carb. Brachiopoda, 172.

Productus tuhulospinus McChesney, 1860, Descr. New Paleozoic Fossils, 37.

Productus imnctatus Meek, 1872, U. S. Geol. Surv. Nebraska.

Shell large, tMn ; outline varying from imperfectly four-sided, the nar-

rowest side being the posterior one, to subovate ; sometimes wider than

long, but oftener longer than wide ; cardinal margin almost invariably

shorter than the width of the shell at any part in front of it ; anterior border

broadly rounded, but usually a little emarginate at the middle ; sides

flattened, by which means the lateral margins are somewhat straightened

;

ears small.

Venti'al valve broadly arcuate from front to rear, in which direction

there is also a broad mesial flattening of the valve, with usually a shallow

but distinct mesial sinus along its middle ; umbo prominent, nan-ow, beak

small, incurved, and projecting slightly over the cardinal margin. Dorsal

valve moderately concave ; beak concave ; mesial fold slightly raised,

extending along the visceral and anterior portions of the valve.

Surface of both valves marked by rather numerous and regular con-

centric folds, which are smaller at the beak and borders than elsewhere

upon adult shells, and smaller and more indistinct upon the dorsal than

npon the ventral valve ; interspaces between the concentric folds plain

;

folds supporting numerous spines of various sizes, but all small, and all more

or less appressed.

Length of the specimen figured, four and a half centimeters ; breadth,

at the broadest part, four centimeters ; but this is rather smaller than the

average size of adult shells.

This species is known throughout the whole Coal-Measure series of

the United States, especially in the valleys of the Mississippi and Missouri,

and is also a common Carboniferous species in Europe. Besides its range

through all the strata of the Carboniferous period in this country, examples

are frequently found in the Subcarboniferous strata of Missouri, Illinois,
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and Iowa that I am quite unable to separate specifically from P. punctatus,

among which are the examples described by Hall (loc. cit.) under that

name, from the Keokuk limestone at Keokuk, Iowa, and Nauvoo, Illinois.

The collections contain comparatively few specimens of this species, a fact

probably due less to its scarcity or absence at other localities than to the

well-known fragility of the shell, which has doubtless prevented its perfect

preservation, such as we find in the case of many other shells associated

with it.

Position and locality.—Strata of the Carboniferous period ; at and near

the top of Grass Mountain, Ely range, thirty-five miles north of Pioche,

Nevada.

Productus Nebrascensis Owen.

Plate VIII, fig. 3 a, h, c, and (?.

Productus Nehrascensis Owen, 1852, Geol. Report Iowa, Wisconsin, and Minnesota, 584.

Productus Rogersi Norwood and Pratten, 1854, Jour. Acad. Nat. Sci. Phila., n. s., iii, 9.

Productus Rogersi Hall, 1856, Pacific Railroad Report, iii, 104.

Productus asper McChesney, 1860, Descr. New Paleozoic Fossils, 34.

Strophalosia horrescens Geiuitz, 1866, Carbonformat. uud Dyas in Nebraska, 81 (not

Murchison, de Vernenil, and Keyserling, 1845).

Productus Nebrascensis Meek, 1872, U. S. Geol. Sur^'. Nebraska, 165.

Shell of about average size for a species of this genus ; outline, in front

of the cardinal border, suboval or sub-hemispherical ; length usually less than

the breadth ; hinge generally less in length than the greatest breadth of the

shell, and seldom equaling it; antero-lateral margins strongly, and front

margin broadly, rounded, the latter sometimes a little emarginate
;
postero-

lateral margins somewhat straightened upon, and in front of, the ears,

meeting the cardinal border at a somewhat obtuse angle ; ears small, seldom

prominent.

Ventral valve somewhat regularly convex from front to rear
;
greatest

convexity behind the middle ; umbo prominent, projecting behind the hinge-

line ; beak prominent, incurved a little over the cardinal margin ; a mesial

flattening, amounting sometimes, but rarely, to a distinct sinus, extending

fi'om the umbo to the front margin. Dorsal valve flattened in the visceral

region, the antero-lateral and front portions curving abruptly upward ; beak
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and auricular regions depressed so as to produce a slightly-raised, rounded,

diverging fold between them, respectively, s.t each side ; mesial fold seldom

distinct, and perceptible only at the front.

Sui-face of both valves covered with numerous spines of different sizes,

but all very small ; those of the ventral valve are borne upon more or less

distinctly defined concentric folds, and may be divided into two sets, or

kinds, one consisting of the stronger and more erect spines, and the other

of small, short ones, which latter are closely appressed against the surface

;

both kinds are more or less connected by means of numerous raised, radiat-

ing lines, which are apparent upon the concentric folds, but scarcely so

upon the surface of the interspaces.

Length, thirty-three millimeters ; breadth, thirty-five millimeters.

As usually obtained from a limestone matrix, the spines and more or

less of the surface of the shell remain with the matrix. Such specimens

present an appearance sodifferent from thatofthose which have been perfectly

preserved in a soft matrix that they have been referred to different species.

Among references of this kind is that made by Professor Geinitz (loc. cit.)

of this species to Strophalosia liorrescens. Concerning this I can only say

that I have collected and examined hundreds of examples of this species

from his typical locality, and from numerous other localities in Nebraska,

Iowa, Illinois, and Missouri, many of them having the interior and all other

parts well preserved and shown, and not one of them was found to possess

any of the generic characters peculiar to Strophalosia. That, as suggested

by Dr. Geinitz, the genus Strophalosia may have been developed from Fro-

ductiis, and also that in some cases, while it was effecting such a generic

transition, the specific characters may have remained comparatively

unchanged, I am willing to believe ; but that question need not be now

discussed. That Productus Nehrascensis, however, affords any evidence of

such a change, I am by no means prepared to admit.

Position and locality.—Strata of the Carboniferous period :—Camp

Apache and Carrizo Creek, Maricopa County, Arizona : Rubyville, Schell

Creek range ; and top of Grass Mountain, Ely range, Nevada : Meadow

Creek, south of Fillmore, Utah ; and other localities.
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Productus longispinus Sowerby.

Plate VIII, lig. 5 a, b, c, and d.

Productus longispinus Sowerby, 1S14, Mineral Conchology, i, 154.

Productus Flemingii Sowerby, 1814, ib., 154.

Productus spinosits Sowerby, 1814, ib., 155.

Productus lohatus Sowerby, 1814, ib., iv, IG.

Producta setosa Phillips, 1836, Geol. of Yorksbire, ii, 214.

Productus longispinus de Koiiiuck, 1843, Anini. Foss. Terr. Carb. Belg., 184.

Productus capacii d'Orbiguy, 1843, Voyage dans I'Am^rique M6rid., iii, 50.

Productus tubarius Keyserling, 1846, Reise in das Petschora Land, 208.

Productus longispinus Davidson, 1853, Int. Brit. Foss. Brach., pi. ix, 221.

Productus Wabasliensis Norwood and Pratten, 1854, Jour. Acad. Nat. Sci. Phila., n. s.,

iii, 13.

Productus splendem Norwood and Pratten, 1854, ib., 11.

Productus Orbignyanus Geinitz, 1866, Carbonformat. und Dyas in Neb., 56 (not de

Koniuck, 1848).

Productus liorridus Geinitz, 1866, ib., 55 (not Sowerby, 1822).

Productus longispinus Meek, 1872, U. S. Geol. Surv. Nebraska, 161.

Shell small, almost always broader than long, usually broadest at tbe

liinge-line; ears distinct, a little reflexed, sometimes very prominent, each

antero-lateral border regularly rounded from the base of the ear to the

mesial sinus.

Ventral valve very gibbous, greatest convexity behind the middle, where

the antero-posterior curvature is sometimes so abrupt as to make the hinder

portion almost perpendicular with the plane of the margins, but the curva-

ttu'e is generally more regular, carrying the lunbonal region to the rear of

the hinge-hne; beak small, slightly prominent, barely projecting over the

cardinal margin; mesial sinus usually broad and distinct, but sometimes

almost obsolete; postero-lateral slopes almost perpendicular with the ears.

Siu-face of the valve marked by fine, radiating, rounded striae, which are

variable in their distinctness and size in different shells as they are also in

different varieties, more distinct on the ventral than on the dorsal valve, gen-

erally obsolete on the imabonal region of both valves; stria; crossed by fine

concentric wrinkles, which are distinct in some specimens but obsolete in

others; fine concentric lines of growth are also to be seen under a lens; spines

strong, erect, long, scattered over the surface somewhat uniformly, but from
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some specimens they have been removed so completely that they appear as

if they had borne none.

Dorsal valve concave, having a faint mesial fold in front corresponding

with the sinus of the other valve. No spines have been observed on the

dorsal valve; but in other respects its surface is marked like that of the

other.

Length of a large specimen from Meadow Creek, Utah, eighteen milli-

meters; length of a specimen of a variety obtained from near Santa F^,

New Mexico, twelve millimeters; breadth of the one last mentioned, thir-

teen millimeters.

The fact that Sowerby, who first described this species, divided it up

into four, and that Phillips and Keyserling each added another one, is suf-

ficient to indicate its variable character in Europe. The American forms

are now almost imiversally regarded as identical with the Em'opean, and it

is an interesting and significant fact that the species is as variable in this

part of the world as its European representative is. Some of the American

varieties are quite constant. The collections contain several fine examples,

of one of these varieties from near Santa F^, New Mexico, which variety is

as worthy of a separate specific designation as any of those that have been

mentioned. This variety is represented by figures 5 c and d, Plate VIII.

It uniformly smaller than the average size of typical examples ; the mesial

sinus is obsolete, spines delicate, and the surface upon the visceral region

more or less distinctly wrinkled.

Taking the view of the identity of this species that is indicated by the

foregoing remarks, and the synonymy herewith presented, its geographical

and geological range is found to be very great. It is a well-known fossil in

the Carboniferous rocks of Europe, and also those of both North and South

America. In this country, it is found to range through the whole series of

strata of the Carboniferous period; but, so far as I am aware, it has not thus

far been found in the Subcarboniferous rocks of North America.

Position and locality.—Strata of the Carboniferous period; east of

Minersville, and at Meadow Creek, south of Fillmore, Utah; Camp Cot-

tonwood, old Mormon road, Lincoln County, Nevada; near Santa F(^,

New Mexico.
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Productus muricatus Norwood aud Priitten.

Plate VIII, fig. 4 a, b, and c.

Prodtwtus murwatus Norwood aud Pratten, 1854, Jour. Acad. Nat. Sci. Phila., n. s.,

iii, 14.

Among the collections made by Prof. J. J. Stevenson from the "Mid-

dle Division, Carboniferous, Rock Creek, Lake County, Colorado", are some

imperfect but unmistakable specimens of P. muricatus Norwood and Prat-

ten. This is quite a well-known form; but Mr. Meek (U. S. Geological

Sm-vey of Nebraska, page 161) refers it with doubt to P. longispinus.

Having found, in a long familiarity with all these shells, that, unlike most

of the admitted varieties of P. longispmiis, this species retains its specific

characteristics with great constancy over wide areas, I am disposed to

regard it as a distinct species.

So far as at present known, the geological range of the species is

tlu'ough the whole of the Carboniferous or Coal-Measure series. In Iowa,

I found it almost characteristic of the Middle Coal-Measures, in the lime-

stones and calcareous shales of Avhich it was often found abundant.

Productus Mexicanus Shuraard (?).

Plate VIII, fig. 6 a, h, and c.

Productus Mexicanus Shumard, 1858, Traus. Acad. Sci. St. Louis, i, 291.

Shell small, usually wider than long, emarginate in front, and flattened

a little at the sides, giving it a somewhat four-sided outline when viewed

vertically ; cardinal border equal to, or greater than, the greatest breadth

of the body of the shell ; ears more or less prominent, distinctly defined and

convex upon the ventral side. Ventral valve stronglyand somewhat regularly

arched, the.curvature being greatest posteriorly ; beak somewhat prominent,

and slightly incurved over the cardinal border ; mesial sinus obsolete or

indistinctly defined, and disappearing at the visceral region.

Surface marked by from sixteen to twenty rounded, radiating costse,

with interspaces of similar width, all of which are most distinct upon the front

part of the shell ; the visceral region marked by concentric wrinkles, and

the whole sm-face by fine concentric lines of growth; strong erect spines

are scattered over the surface of the ventral valve, borne upon the costa?.

Dorsal A^alve unknown.
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Length, fourteen millimeters ; breadth, in front of the ears, fifteen milli-

meters.

This shell differs considerably from any Productus known to me in the

Carboniferous strata, and especially from any of its size, in the proportion-

ally large size of its costse. It answers the description given by Dr. Shumard

(loc. cit.) in almost all particulars; but, as he gave no figure, I am a little

in doubt as to its identity. Dr. Shumard described the species from what

he then regarded as Permian strata of the Guadalupe Mountains, New
Mexico, but they are perhaps equivalent with those now generally regarded

as belonging to the Carboniferous period.

Position and locality.—Strata of the Carboniferous period; Camp Cotton-

wood, old Monnon road, Lincoln County, Nevada, and also near Salt

lake, New Mexico.
Genus CHONETES Fischer, 1837.

Chonetes platynota White.

Plate IX, fig. 6 a, J>, c, d, and e.

Chonetes platynota White, 1874, Exp. & Surv. west 100th Merid., Prelim. Rep. luvert.

Foss., 19.

Shell rather under average size, transversely suboval or indistinctly

four-sided ; length of hinge-line usually about equal to the greatest width

of the shell, but it is sometimes a trifle greater and sometimes a trifle less.

Ventral valve moderately convex, flattened a little toward the hinge-

extremities, without a defined mesial sinus, but in place of it there is a mesial

flattening or a slight bending upward at the front, which straightens or

emarginates the front border a little ; beak not prominent ; area of moderate

width, wider than that of the other valve, bearing on its posterior margin

five or six rather small oblique tube-spines each side of the beak.

Dorsal valve almost flat, as often a little convex as concave, especially from

side to side ; mesial fold represented only in adult shells, and in these only

by a very slight elevation of the front margin following the slight flexure of

the margin of the ventral valve.

Surface of both valves marked by numerous fine, rather obscure,

radiating striae, and occasional imbi'icating lines of growth.

Length, nine millimeters ; breadth, twelve millimeters.
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There are only three species yet published from strata equivalent with

those "which contain this species that are likely in any degree to be confounded

with it. From C. glabra Geinitz, which it resembles in size and outline, it

differs in being radiately.striated instead ofsmooth, in wanting a proper mesial

fold and sinus, and in having a flat or slightly convex, instead of concave,

dorsal valve. From C. Verneuilianus Norwood and Pratten, it differs in being

much less extended at the hinge-Kne, inwanting a proper mesial fold and sinus,

and in its flat or convex, instead of concave, dorsal valve. From C. granu-

lifera Owen, it differs in its flat or slightly convex dorsal valve, its less

extended hinge, and in its much smaller size and different outline.

Position and locality.—Strata of the Carboniferous period ; near Santa

Fd, and near Salt Lake, New Mexico.

Chonetes granulifera Owen.

Plate IX, fig, 8 a, b, and c.

Chonetes granulifera Ovs'en, 1855, Geol. Eeport Min., Iowa, and Wisconsin, 583.

Chonetes mucronata Meek and Hayden, 1858, Proc. Acad. Nat. Sci. Phila., 262.

Chonetes mucronata Meek and Hayden, 1864, Paleont. Upper Missouri, 22.

Chonetes mucronata Geinitz, 1866, Carbonformat. und Dyas in Nebraska, 60.

Chonetes granulifera Meek, 1872, U. S. Geol. Surv. Nebraska, 170.

Shell rather large, somewhat semicircular in outline, but the ears are

often extended, and the front a little emai'ginate. Ventral valve having a

broad general convexity, which is most prominent at the visceral region on

each side of a broad, shallow mesial sinus
;
postero-lateral portions com-

pressed ; beak small, not prominent ; cardinal margin having from six to

ten oblique tube-spines on each side of the beak ; area narrow ; foramen

broad, and partially closed by a convex pseudo-deltidium ; dorsal valve

more or less concave, greatest concavity at the beak and central portion
;

ears flattened ; area well developed, narrow ; the cardinal process occupying

the unclosed portion of the foramen of the other valve.

Surface of both valves marked by very fine, somewhat indistinct,

radiating striae, which are crossed by a few concentric lines of growth.

The hinge-line of the largest examples sometimes reaches a length of nearly

three centimeters, and the shell a length of sixteen millimeters.

This species is quite a common one in the Upper Coal-Measures near
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the Missouri River in Missouri, Iowa, and Nebraska, and is represented

lower in the Carboniferous series in the two first-named States and in

IJhnois by shells of somewhat smaller size, but otherwise apparently identi-

cal in species. It is probable also that this last-named variety is identical

with C. SmitJiii Norwood and Pratten, and if so it becomes another synonym

of C. granulifera.

Position and locality.—Strata of the Carboniferous period (Upper

Aubrey limestone) ; Kanab Canon, Arizona.

Chonetes mesoloba Norwood and Pratten.

Plate IX, fig. 7 a.

Chonetes mesoloba Norwood and Pratten ? 1854, Jour. Acad. Nat. Sci. Phila., n. s., iii, 27.

Shell rather small, transverse, somewhat distinctly quadrilateral, seldom

wider at the hinge than it is in front of it. Ventral valve having a greater

or less general convexity ; mesial sinus comparatively large, and bearing

along its middle a small mesial fold or lobe ; between the sinus and the

postero-lateral portions of the valve there is at each side a comparatively

large, more or less prominent, rounded fold, extending from near the beak

to the antero-lateral margin. Dorsal valve concave, having at the front two

folds, with a mesial depression between them, the depression corresponding

with the mesial lobe within the sinus of the venti'al valve. Surface marked

by fine radiating strise.

Length of the specimen figured, six millimeters ; breadth, nine milli-

meters ; but examples are often found that are one-third larger than this.

The constant presence of a lobe or fold in the mesial sinus of the ven-

tral valve of this shell clearly distinguishes it from all other known species

of the genus. Its range is through the whole series of strata of the Carbon-

iferous period in Illinois, Missouri, and Iowa. In the latter State, it lias

been found almost wholly confined to the Middle Coal-Measures.

Position and locality.—The collections contain only a single specimen

of this interesting species, which was obtained from strata of the Carbon-

iferous period, at the confluence of White Mountain and Black Eivers,

Arizona.
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Fai^iily STROPHOMENID^.

Genus HEMIPKONITES Pauder, 1830.

Hemipronites crinistria Phillips, sp.

Plato X, fig. 9 a.

One of the most commou fossils found in the rocks of the Carboniferous

period in IlHnois, Missouri, Iowa, Nebraska, and Kansas is a very variable

shell that has during the past few years been generally refen-ed to Hemipro-

nites crassus Meek and Hayden. After the first publication of their descrip-

tion of this species in the Proceedings of the Academy of Natural Sciences

of Philadelphia, for 1858, they expressed great doubt (Paleontology of

the Upper Missouri, 1864), whether it is really different from H. crinistria

Phillij)s {sp.) of Europe. The genus Hemipronites is also freely rep-

resented by different varieties in the Subcarboniferous strata of the States

just named, so far as they exist there. After long study of these forms,

from the strata of both periods, I have failed to discover entirely satis-

factory grounds for the specific discrimination of more than one group.

While I am not prepared to deny that there may be more than one

species of Hemipronites among those hitherto described from the various

strata referred to, I have at present very little doubt that the species long

known as H. crassus ranges through all the strata of both the Subcarbon-

iferous and Carboniferous periods in the States before named, and that the

species is identical Avith H. crinistria Phillips. The reader is referred to the

following works for descriptions and illustrations of most of the varieties of

Hemipronites that have been published from strata of the Carboniferous age

in America:—Geology of Iowa, Hall, vol. i, part ii,. 1858 ; Paleontology of

the Upper Missouri, Meek and Hayden, 1864; Transactions of the Chicago

Academy of Sciences, vol. i, part i, 1867; United States Geological Survey

of Nebraska, 1872 ; and Carbonformation und Dyas in Nebraska, Geinitz,

1866.

Position and locality.—Strata of the Carboniferous period:—Meadow

Creek, south of Fillmore ; Star district, Picacho range ; North Fork of

Lowiston Canon, Oquirrh range ; below Ophir City ; Kanab Canon,
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Wasatch range
;
pass between Rush and Cedar Valleys ; and east side of

Mount Nebo, Utah ; top of Grass Movintain, Ely range ; Fossil Hill

;

Camp Apache ; old Potosi mine ; Tenney's Ranch ; Kaibab Plateau ; and

at the confluence of White Mountain and Black' Rivers, Nevada.

Genus ORTHIS Dalnian, 1828.

Orthis Pecosii Marcou.

Plate IX, fig. 5 a, h, c, d, and e.

Orthis Pecosii Marcou, 1858*, Geol. North America, 48.

Orthis carhonaria Swallow, 1858, Traus. St. Louis Acad. Sci., i, 218.

Orthis carbonaria Meek, 1872, U. S. Geol. Surv. Nebraska, 173.

Shell small, sublenticular; outline subcireular or subovate ; length and

breadth nearly equal, but sometimes the length is a little the greatest ; front

margin regularly roiuided or slightly emarginate ; hinge-line very short,

less than half the breadth of the shell. Ventral valve having its greatest

convexity at the umbo, often flattened a little at the front, but without a

definite mesial sinus ; beak small, pointed, somewhat prominent, and arched

over the small, well-defined area, which arches with it.

Dorsal valve more convex than the ventral in old shells, its greatest

convexity being behind the middle, generally having a mesial flattening

extending from the umbo to the front, but no definite mesial sinus ; area

distinct, but smaller than that of the other valve ; beak small, not prominent.

Surface of both valves marked by fine, close-set, radiating striae, which

increase mainly by implantation, but occasionally by bifurcation ; the

striae crossed by fine concentric lines of growth, and, toward the front of

old specimens, by imbricating lines.

The striae often show small pores upon their backs, apparently marking

the fonner places of minute tubular spines.

* Orthis Pecosii, Retzia Mormonii, Ehijnchonella Vta, E. Eockymontana, aud Spirifer Eockijmontana were

pulilisbed by Marcou in his Geology of North America. I have obtained satisfactory evidence that the

work was published as early as March 1, 1858. Vol. xv of the Bulletin de la Society G^ologique de

France contains a statement that a copy of the book was sent to that society on April 20, 1858. In the

same year, Shumard and Swallow published a paper containing descriptions of the three first-uaraed

species, under othernames, in the Transactions of the St. Louis Academy of Sciences, but that ijublication

was not made until about the first of June. In December of the same year, Hall published in the Geo-

logical Eeport of Iowa, Spirifer Eockymoniana as S. ojnmus ; and in 1860, McChesney published E. Eocky-

montana as E. ctoniccfomiis. It thus appears clear that Marcou is entitled to priority of all five of the

names above given, as stated in the synonymy heading the descriptious of those species in this report.
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Width and length of a large specimen, each thirteen millimeters ; but

the average size is nearly one-thu-d less.

This little shell belongs to a section of the genus Orthis, of which 0.

MicMlini may be cited as' the type, and of which 0. Pecosii is the only

representative known to me in American strata above the Subcarboniferous.

It is very constant in its specific characters, and has a wide geographical

range. Professor Marcou's type-specimens were obtained from New Mexico,

but it is not an unconunon shell in the Middle and Upper Coal-Measures

of Illinois, Iowa, Missouri, Kansas, and Nebraska. There is a small species

of Orthis in the Keokuk limestone (Subcarboniferous) of Iowa and Illinois,

which is very closely related to this one. If it is not identical with 0.

Pecosii, the range of the latter is probably confined to strata of the Carbon-

iferous period alone.

Position and locality.—Strata of the Carboniferoixs period ; near Santa

F6, New Mexico.

Genus MEEKELLA White and St. John, 1867.

Meekella striatocostata Cox, sp.

Plate IX, fig. 4 a, b, c, d, and e.

Plicatula striatocostata Cox, 1857, Geol. Eeport Kentucky, iii, 568.

Orthisina Shumardiana Swallow, 1858, Trans. St. Louis Acad. Sci., i, 183.

Orthisina Missouriensis Swallow, 1858, ib., 219.

Streptorhynchuspyramidalis Newberry, 1861, Exp. Exped. Col. Eiver, Paleont., 126.

Streptorhynchus occidentalis Newberry, 1861, ib,, 126.

Orthis striatocostata Geinitz, 1866, Carbonformat. und Dyas iu Nebraska, 48.

Meekella striatocostata White and St. John, 1867, Trans. Chicago Acad. Sci., i, pt. i, 120.

Meekella striatocostata Meek, 1872, U. S. Geol. Surv. Nebraska, 175.

Shell variable in size and shape, indistinctly trihedi'al in outline ; both

valves becoming gibbous at full adult age ; hinge-line generally much

shorter than the greatest breadth of the shell.

Ventral valve usually more capacious than the other, but sometimes

the difference in this respect is slight, deepest near the umbo ; beak almost

always more or less distorted by being flattened, depressed, bent backward

or toward one side or the other, usually toward the dextral side ; area

triangular, more or less irregular in consequence of the distortion of the

beak; height of area seldom so great as its width at the base, and is often
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much less, its lateral borders well defined, finely striated, botli vertically

and transversely ; fissure varying in proportional width, but usually quite

narrow, and completely closed by a pseudo-deltidium, which is more or less

flattened along each side, prominent along the middle, along which promi-

nence there is a slightly-raised mesial line.

Dorsal valve capacious, more regularly convex than the other ; con-

vexity so great behind the middle as to carry a portion of the valve a little

behind the hinge-line, flattened a little toward the front, suggestive of a

mesial sinus, but seldom or never possessing a true one ; beak strongly

incurved, not projecting over the cardinal border ; area obsolete ;
postero-

lateral poitions laterally compressed, leaving small thin ears at the hinge-

extremities.

Surface of each valve marked by from ten to fourteen, more or less

angular, radiating plications, having deep, angular interspaces between them

;

plications not extending to the beak, increasing in size toward the front,

mostly simple, but sometimes bifurcating
;
plications and interspaces both

marked by numerous fine radiating striae, which, toward the front margin of

adult shells, usually converge to the crests of the plications, upon which they

meet at acute angles ; crossing these converging lines, there are also usually

zig-zag lines of growth to be seen. The convergence of the radiating strise

does not take place until the shell has reached nearly mature size, and

occasionally not then.

This shell is variable in size and shape, and to some extent in its surface-

markings also; but its general characteristics are siich as to separate it

widely from any associated forms. Two principal varieties of the species

have been recognized and published as separate species ; but in the Upper

Coal-Measiu-e rocks of Iowa I have found these two varieties associated

with such intennediate forms as to convince me that they are not specific-

ally distinct. Some of these difi^erences appear to be of such a character

only as all species are subject to, and some of them are evidently due to

difference in age alone.

I have not yet seen any American shell belonging to the genus Mee-

Icella that I regard as specifically distinct from M. striatocostata. Compared

with a specimen of Streptorhynchus pectimformis Davidson, sent me from
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England by that gentleman, from collections made in Punjab, India, many-

specimens of oiu- shell are found to be specifically undistinguishable from-

it by external features; and, unless its internal characters should prove to be

different, it cannot be regarded as specifically distinct from 31. striatocostata.

In Iowa and Nebraska, it is confined to strata of ' the Upper Coal-Measures.

Length of one of the specimens figured, twenty-five millimeters

;

breadth, twenty-six millimeters ; height, twenty millimeters ; but examples

are occasionally found having nearly or quite double these dimensions, but

in such large ones the height is not often proportionally so great.

Position and locality.—Strata of the Carboniferous period:—Camp Cot-

tonwood, Lincoln County, Nevada: Tenney's Ranch, Kaibab Plateau,

Arizona : Kanab Canon ; Meadow Creek, south of Fillmore ; Le Verkin's

Creek ; and at a cliff east of Belleview, Utah.

Family KHYNCHONELLIDJ]].

Genus RHYNCnONELLA Fischer, 1809.

Rhynchonella Uta Marcou, sp.

Plate IX, fig. 2 a, l>, and c.

Terebratula Uta Marcou, 1858,* Geology of North America, 51.

Rhynchonella {Camaropliora I Osagensis Swallow, 1858, Trans. St. Louis Acad. Sci., i, 219.

Camarophora globuUna Geiuitz, 1866, Carbonformat. and Djas in Nebraska, 38 (not

C. globuUiia Phillips, sp., 1834).

Rhynchonella Osagensis Meek, 1872, U. S. Geol. Surv. Nebraska, 179.

Shell rather small, varying considerably in form, usuall}^ somewhat

trihedral, and a little wider than long
;
postero-lateral margins converging

at an angle, varying in different shells from eighty to one hundred and ten

degrees ; front broadly rounded, emarginate at the middle.

Dorsal valve more capacious than the ventral, abruptly convex at the

front ; beak strongly incurved ; mesial fold not prominent, and perceptible

only at the front
;
plications somewhat angular, from nine to twelve in num-

ber, becoming obsolete at the middle and sides of the valve ; three or four

of these plications are borne upon the mesial fold, and there are also three

or four upon each side of it.

* See foot-note concerning ilate of publication on page 125.

"'^af^
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Ventral valve rather shallow, similar to the other valve in number, dis-

tribution, and character of the plications ; mesial sinus broad, shallow, and

short, generally having two plications at its bottom, but sometimes three

;

all the plications in both valves disappeai-ing about the middle, so that the

surface of the posterior portion of the shell is almost entirely unmarked

except by faint concentric lines of growth.

Usual length of adult examples about ten millimeters
; breadth, eleven

millimeters ; but many much smaller examples are found, and the collec-

tions contain a few specimens figured on Plate IX, the dimensions of which

are one-third greater than those given, and yet they seem evidently refera-

ble to this species.

This shell has quite a wide geographical range, being found in the

Carboniferous strata of Illinois, Iowa, Missouri, Kansas, and Nebraska, and

Professor Marcou obtained his type-specimens from near Great Salt Lake,

Utah So far as known, it is confined to the strata of the Carboniferous

period. It is more nearly related to B. Ottumiva White than to any other

shell known to me, the more gibbous examples of which it closely resembles.

Position and locality.—Strata of the Carboniferous period ; North Fork

of Lewiston Caiion, Oquin-h range, and at Meadow Creek, south of Fill-

more, Utah.

Rhynchonella metallica White.

Plate X, fig. 10 a, h, c, and d.

Rhynclionella metallica Wliite, 1874, Exp. & Surv. west lOOtli Merit!., Prelim. Eep.

Invert. Poss., 20.

Shell rather less than medium size, depressed, or moderately inflated

when advilt ; transversely suboval in outline'; antero-lateral borders abruptly

rounded ; front broadly rounded, but usually straightened or slig'htly

emarginate at the middle
;

postero-lateral margins straightened, laterally

compressed, and converging to the beaks at a very obtuse angle.

Dorsal valve more capacious than the ventral, broadly convex from

side to side, a little flattened near the beak, abruptly bent downward at the

margins ; mesial fold broad, not much elevated, discernible only on the

anterior part of the valve.

Ventral valve comparatively shallow, slightly convex from side to side

;

9 F
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c-ouvoxity from the umbo to the antero-hxteral margins about the same as

it is from side to side ; beak small, prominent, and incurved over that of

the dorsal valve ; mesial sinus broad, becoming obsolete near the middle of

the shell, and is entirely wanting upon the posterior portion.

Surface marked by from fourteen to sixteen simple, angular, plications

upon each valve, with angular interspaces of similar width between them,

all of which are continuous from the front to the beaks ; about foiu- of these

plications are borne in the mesial sinus, and five of them upon the mesial

fold.

Length, ten millimeters ; breadth twelve, millimeters ; height, seven

millimeters.

This shell is more nearly related to R. Coojierensis Shumard from the

Subcarboniferous strata of Missouri than any other species with which I am

acquainted; but it differs in having a less number of plications, and in want-

ing the numerous filiform strise that mark the surface of that shell.

Position and locality.—Strata of the Carboniferous period ; Old Potosi

Mine, Lincoln County, Nevada.

Rhynchonella Wasatchensis White.

Plafo IX, fig. 3 a, h, c, and d.

Rhynchonella Wasatchensis White, 1874, Exp. & Surv. west 100th Merid., Prelim. Rep.

Invert. Foss., 19.

Shell under medium size, sublenticular or subglobose ; valves nearly

alike in their convexity; length equal to, or slightly greater than, the

breadth ; antero-lateral and front margins sonKiwhat regularly rounded, the

front being slightly straightened or a little emarginate
;
postero-lateral mar-

gins converging to the beaks at an obtuse angle.

Dorsal valve broadly convex from side to side ; convexity from beak

to front regular but a little greater than it is transversely ; umbo prominent

;

beak strongly incurved ; mesial fold obsolete or wanting.

Ventral valve strongly- and somewhat regularly arching from beak to

front ; convexity from side to side a little less than it is longitudinally and

about the same as the transverse convexity of the other valve ; beak some-

wliat prominent and incurved over the beak of the dorsal valve ; mesial

sinus obsolete or wanting.
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Surface marked by a few obscure radiating- strice, wliich are most con-

spicuous near the median line of each valve ; fine concentric striae are nu-

merous, and in the adult shell tliere are also strong imbricating linos of

growth near the front and lateral margins.

Length, fifteen millimeters ; breadth, foiu-teen millimeters ; heig'ht,

twelve millimeters.

This shell is not only without the plications so common to the paleozoic

species of BhynclioneUa, but it has also a different general aspect. This has

caused some doubts to arise as to the propriety of referring it to that genus,

but the broken ventral beak shows no other characters than those of

BhyncJionella, and the shell-structu.re is also distinctly fibrous and not

punctate.

Position and locality.—Strata of the Carboniferous period ; Rock Canon,

,

Wasatch Range, near Provo, Utah, where only a single example was

obtained.

Rhynchonella Rockymontana Marcou.

Plate IX, fig. 1 a, 1>, c, and d.

Tcrebratula Roclcymontana Marcou, 1858, Geology of North America, 50.

Ehynchonella eatoniaformis McCbesuey, ISCO, Description New Pal. Fossils, 49.

Shell rather large, inflated, subtrihedral in outline, broadest near the

front ; sides somewhat regularly rounded from the antero-lateral portions

to the beaks. Ventral valve having its greatest convexity towai'd the beak

;

sides sloping away from the middle with slight convexity and becoming

flattened or sometimes even a little concave near the lateral margins ; beak

rather sniall, prominent, and closely incurved over that of the other valve

;

mesial sinus very broad but not deep, prolonged far upward at the front,

becoming obsolete about the middle of the valve and is entirely wanting

upon its posterior portion ; from two to four depressed angular plications

occupy the mesial sinus and disappear with it, the sides and posterior por-

tion being free from plications. Dorsal valve more capacious than the

ventral ; mesial fold distinct at the front, and, like the mesial sinus, becoming"

obsolete about the middle of the valve ; from three to five plications like

those of the other valve mark the fold, but the surface upon each side of it

is plain like that of the posterior portions of both valves. Tlie whole
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surface marked by fine stria3 of growth, but no radiating striae have been

detected.

Length, twenty-five millimeters ; breadth, twenty-six millimeters

;

height, seventeen millimeters.

The only American shell likely to be confounded with this species is

B. Missouriensis Shumard, but it differs somewhat in outline and propor-

tions as given in the description and figures of Dr. Shumard and also in the

character of the plications. There is a shell in the Kinderhook fonnation

at and in the vicinity of Burlington, Iowa, which is usually referred to B.

Missotiriensis. If that shell is coiTcctlysSO referred, it diflfers mateiially from

B. Bochjmontana in being plainly marked by numerous distinct, radiating

stria3 upon both valves. This shell is also very closely like B. remformis

Sowerby from the Carboniferous strata of England, and may possibly be

identical with it.

Position and locality.—Strata of the Carboniferous period ; near Beck-

with Spring, Cedar range, Utah. Professor Marcou obtained his type-

specimens from Pecos Village, New Mexico, where he found them associated

with Froclmtus semireticulatus and Spirigera siibtilita.

Family SPIRIFERIDiE.

Genus SPIRIFEE SOWERBY, 1S15.

Spirifer cameratus Morton.

. Plate X, fig. 1 n, b, c, aud d.

Spirifer cameratus Morton, 1836, American .Journal Science, xxix, 150.

Spirifer tripKcatus Hall, 1852, Stansbury's Expedition Great Salt Lake, 410.

Spirifer Meusehaclianus Eoenier, 1852, Kreidebildnug von Texas, 88.

Spirifer cameratus Hall, 1850, Pacific Railroad Surveys, iii, 102.

Spirifer cameratus Hall, 1858, Geology of Iowa, i, pt. ii, 709.

Spirifer cameratus Meek, 1872, U. S. Geol. Surv. Nebraska, 183.

Shell usually of medium size, but sometimes quite large, subsemicir-

cular or subtrihedral in outline, almost always broadest at the hinge-line

;

the hinge-extremities often pointed and sometimes mucronate.

Dorsal valve not quite so capacious as the other ; mesial fold distinct,

broad at the front, sometimes sharply elevated, but more commonly rounded,

clearly defined from front to beak, and rapidl}^ increasing in width to the
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front by the greater or less curving-oiitward of the sides ; sides of the valve

sloping' almost directly from the mesial fold to the lateral borders ; antero-

posterior convexity of the mesial fold very slig-ht from front to middle, but

increasing from the middle to the beak ; beak small, projecting slightly over

the cardinal border.

Ventral valve strongly arching from beak to front, the beak being

prominent, pointed, and curved over the area ; area concave, of moderate

width, and not narrowing to a sharp angle at the hinge-extremities; foramen

almost equilaterally triangular, partially closed by a pseudo-deltidium, which

is often removed by weathering ; mesial sinus well defined from front to

beak, and in all respects answering to the mesial fold of the other valve.

Surface marked by numerous distinct, rounded strise of unequal size,

which increase gradually in size toward the front ; strise increasing in

number by the division near the beak of the few that are continuous to its

.point ; they are thus generally gathered into more or less distinct fascicles

of three or more striae in each, the middle strise of the fascicle being the

most prominent, and also the one that reaches the point of the beak ; the

mesial fold and sinus usually have striae of the same character and arrange-

ment as the sides of the shell have, but in some rare cases they are obsolete

upon the sides of the fold and sinus respectively. Besides the radiating

striai the usual concentric lines and occasional coarser marks of growth

exist.

Length of a good-sized example, thirty-two millimeters ; breadth, at

the hinge-line, forty-three millimeters ; height, twenty-two millimeters.

This is one of the most common species in American strata of the Car-

boniferous period, and may generally be identified without hesitation, but

there are some varieties of it that give more trouble in satisfactory identifica-

tion. One variety has been described by Professor Swallow as var.

Kansasensis, which is more than usually transverse, and the striae nearly

unifomi in size, and not fasciculated, as they are in typical examples,

approaching in these respects S. striatus Martin, sp.

Position and locality.—Strata of the Carboniferous period :—Fossil HiU,

White Pine County ; Ely range ; Old Potosi Mine, Lincoln County, and

Egan range, thirty-five miles south of Egan Pass, Nevada ; Camp Apache,
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Maricopa County ; Salt River ; confluence of White Mountain and Black

Rivers; and Canon Butte, Arizona; Oquirrli range, near Camp Floyd ; Lake

range, on Fairfield road ; west face of Oquii-rli range ; Nortli Fork of

Lewiston Cafion, Oquirrli range ; cliff" east of Belleview ; Meadow Creek,

south of Fillmore ; North Star district, Picacho range ; near Beckwith

Spring, Cedar range ; Rock Canon, Wasatch range, near Provo, and Virgin

range, southwest of Saint George, Utah.

Spirifer striatus Martin, sp.

The collections contain some examples of Spirifer that are more or

less impei-fect, but which are so closely like S. striatus that I am unwilling

at present to make any other assignment of them. They are from strata

of the Carboniferous period, near Fort Bayard, New Mexico, and the North

Star district, Picacho range, Utah.

They seem to be different from Professor Swallow's variety of S.

cameratus before mentioned, and are evidently identical with the shell'

referred by Professor Marcou to this species in his Greology of North

America, examples of Avhich he obtained in part from localities not far

distant from those at which ours were obtained. Specimens of this species

were also obtained from the Subcarboniferous strata at Mountain Spring,

old Mormon road, Nevada, which are noticed on a previous page.

Spirifer rockymontanus Marcou.

Plate XI, fig. 9, a, b, c, and d.

Spirifer roclci/monfani Marcou, 1858,* Geol. North America, 50.

Spirifer opimus Hall, 1858, Geol. Iowa, i, pt. ii, 711.

Spirifer subventricosa McGhesney, 1860, Descr. New Paleozoic Foss., 44.

Shellvery variable in outline, some examples being scarcely broader than

long, while the length and breadth of others have the relative proportions of

seven to ten ; regularly rounded in front of the hinge, the hinge-line being

usually a trifle shorter than the breadth of the shell immediately in

front of it; the valves are of almost equal capacity, and more or less

gibbous. Ventral valve having a moderately well-defined mesial sinus,

*See foot-uote on page l'J5 coucerniug date of publication of this (species.
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T>'hich is wide at the front, and distinctly defined from front to beak ; area

of moderate width, concave, the beak being strongly incurved over it.

Dorsal valve having a mesial fold corresponding in shape and distinct-

ness with the srinus of the other valve ; beak not prominent, projecting very

little over the cardinal border.

Surface of each valve bearing from twenty-four to thirty radiating pli-

cations, distributed over the sides and also upon the fold and sinus ; the

middle plications somewhat larger than any of the others, the size diminish-

ing gradually toward the postero-lateral regions.

The numerous specimens of this species in the collections present most

perplexing variations, and I have repeatedly been almost persuaded to

arrange some of them under a separate specific name, but the presence of

inteimediate forms has prevented such a decision. I have no doubt of the

specific identity of our shell with S. Rockymontanus Marcou, and it will also

be noticed that some of our examples were obtained from near the same

localities that furnished the type-specimens u^sed by Professor Marcou in

writing his description. Many of the examples under examination agree in

all essential particulars with 8. oplmus Hall, which thus becomes a synonym

of S. Bockymontanus. Compared with figui-es and descriptions of S. hisulcatus

Sowerby from the Subcarboniferous strata of G*reat Britain, some of our

examples agree so closely that I suspect this American shell may, after all,

prove to be identical with that European species.

Position and locality.—Strata of tlie Carboniferous period : North P^ork

of Lewiston Caiion, Oquirrh range, and upon the west face of Oquirrh

range, Utah ; also near Santa Fe, New Mexico.

Subgenus MAETINIA McCoy, 1844.

Spirifer (Martinia) planoconvexus Shuinard.

Plate X, tig. :5 a, h, and c.

Spirifer planoconvexus Sliumard, 1855, Geological Report of Missouri, 202.

Amhococlia gcnimula McOiiesney, 1860, Descr. New Paleozoic Fossils, 41.

Spirifer planoconvexus Meek and Hayden, 1864, Paleont. Upper Missouri, 20, 21.

Spirifer planoconvexus Geinitz, 1S66, Carbou formation und Dyas in Nebraska, 42.

Compare with Spirifer Urii Fleming, 1828, British Animals, 370.

Shell very small ; breadth varying from a little more to a little less

than the length ; hinge-line of considerable length, but always shorter than
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the full breadth of the shell in front of it ; lateral and front borders regu-

larly and continuously rounded.

The dorsal valve would be almost chcular but for its titmcation by the

liinge-line, nearly flat, but slightly convex at the umbo, and sometimes

slightly concave at the front; beak minute, not prominent; area very nar-

row.

Ventral vajve capacious, especially its posterior portion, which extends

much behind the hinge-line, and ends in a prominent, strongly incurving,

pointed beak ; area very narrow, high, concave ; mesial sinus absent, but

in its place there is usually a slight flattening at the front, and sometimes

an indistinctly impressed line is to be seen extending from beak to front.

Surface apparently smooth, but under a lens it is seen to be finely

granular, the apparent granules being the bases of minute setae ; a few con-

centric lines of growth are usually observable upon both valves.

This shell agrees so closely in many respects with S. Urii Fleming,

from the British Carboniferous strata, that the propriety of placing it under

any other specific name may well be questioned. In view, however, of the

fact that the characteristics of this subgenus admit of the development of

very few salient specific characters, I am at present disposed to regard

these minor differences as affording sufficient reason for continuing the use

of Shumard's name. It is one of the most common species in American

rocks of the Carboniferous period, ha^ang been found in the Coal-Measm-e

strata of Virginia, Pennsylvania, Illinois, Missouri, Iowa, Nebraska, and

Kansas, besides the regions that have supplied it to our collections, being

generally most abundant in the upper portion of the series. It is often gre-

garious ; some portions of the strata in which it occurs being composed

mainly of shells of this species alone. The collections, however, contain

comparatively few examples.

Position and locality.—Strata of the Carboniferous period : near Santa

Fd, New Mexico ; and at Elko Mountain, Nevada.

Spirifer (Martinia) glaber var. contracta Meek and Worthen.

Plate X, fig. .2 a, J>, and c.

Anomites glaher Martin, 1809, Petriflcata Derbiensia, pi. xlviii, figs. 9, 10.

Hpirifcr f/Iabcr Soweiby, 1820, Mineral Coiicbology, iii, 123.
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Trigonotrcta oblata Brouu, 1S3G, Letbtea Geognostica, i, 81.

Spirifer glabcr Phillips, 1836, Geology of Yorkshire, ii, 219.

Spirifer Iwvigatus von Buch, 1840, Mem. de la Soc. G6ol. de France, iv, 198.

Spirifer glaher de Kouinck, 1844, Animaux Fossiles de la Belgique, 207.

Martinia (jlahra McCoy, 1844, Synopsis Carb. Fossils of Ireland, 139.

Spirifera glabra McCoy, 1855. British Palaeozoic Fossils, 428.

Spirifera glabra Davidson, 1857, Monog. British Carb. Brachiopoda, 59.

Spirifer glaber var. contracta Meek and Worthen, 186C, Geol. Siirv. of Illinois, ii, 298.

Shell reaching about medium size, rotund, gibbous, or becoming much

inflated with age ; length and breadth usually about equal ; hinge-line short,

not quite equal to half the transverse diameter of the shell. Dorsal valve

less capacious than the other, subcircular, broadly rounded in front, most

convex near the beak; the beak is small, slightly prominent, and projects

trifle over the cardinal margin. Ventral valve capacious, arcuate; umbo
extended much behind the hinge-line, especially in adult shells ; mesial sinvts

absent or obsolete ; beak prominent, pointed, and strongly incurved ; area

narrow laterally, moderately high, concave, lateral borders obscurely

defined ; foramen comparatively large, occupying the greater part of the

area.

Surface apparently smooth, but under a lens fine concentric lines are

seen, which appear to have been the seat of concentric rows of very minute

set£e ; concentric folds are also sometimes present, especially toward the

margins of old shells.

Length and breadth of the largest specimen in the collection, each six

millimeters ; height, twenty millimeters ; but this is considerably larger than

tlie average size of the others, and the height is proportionally greater.

The type-specimens of this variety of S. glaher were obtained by Meek

and Worthen from the Chester limestone (Subcarboniferous) at the town of

Chester, Illinois. Our shell agrees so exactly with it that I feel compelled

to refer it to that variety notwithstanding the fact that it was obtained from

strata of another and later period. The principal observable difierence

between ours and Meek and Worthen's type-specimens seems to be a nearer

approach in their shell to a defined mesial sinus than in ' ours, but this

difference may be no more than an individual one. If it is not referable to

this variety, I am not able at present to refer it to any other than the original

Eiu'opean species. It especially resembles a variety from Yorkshire,
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England, wliicli Mr. Davidson illustrates on Plate XII, figs. 8, 9, and 10,

of his Monograph of British Carboniferous Brachiojjoda, and refers Avith

doubt to S. glabra.

Position and locality.—Strata of the Cai-boniferous period; Camp Cotton-

wood, Lincoln County, Nevada.

Genus SPIRIFERINA d'Orbigny, 1847.

Spiriferina Kentuckensis Shumard.

Plate X, tig. 4 a, 1), and c.

Spirifer octoplicaius Hall, 1852, Stausbxiry's Exped. Great Salt Lake, 409 (not S. octopli-

cftiMsSowerby).

Spirifer Kentuckensis Shumard, 1855, Geol. Snrv. Missoiui, 203.-

Spirifer laminosus Geinitz, 1866, Carbouformat. imd Dyas iu Nebraska, 45 (not S.

laminosus McCoy).

Spiriferina Kentuclcemis Meek, 1872, U. S. Geol. Surv. Nebraska, 185.

Shell small, very variable in outline, usually subsemicircular, but some-

times the hinge-extremities are mucronate, and sometimes so shortened that

the shell is subglobose in form, but it is always broader than long. Ventral

valve more capacious than the other ; beak prominent, arching backward
;

area moderately high, well defined, concave ; foramen higher than wide

;

mesial sinus distinctly defined, rather narrow, often moderately deep, with-

out plications, except occasionally a small obscure one at the bottom.

Dorsal valve somewhat regularly convex ; beak scarcely j^rominent, pro-

jecting very slightly over the cardinal margin ; mesial fold narrow, dis-

tinctly defined, a faint linear depression sometimes observable along its

middle corresponding with the small linear plication sometimes seen at the

bottom of the sinus of the ventral valve.

Surface of each valve marked by from ten to eighteen simple prominent

plications, roirnded or almost angular at top, and having interspaces of

similar width between them ; the plications bounding the sinus are a little

larger and a little more prominent than the othei'S, which thus serve to more

clearly define the sinus from the remainder of the shell. The entire surface

is also marked by fine, distinct, prominent, and closely-crowded lines of

growth.

Length of a specimen, of" about average size and proportions, nine

millimeters ; breadth l)etween the liinge-extrcniitics, thirteen millimeters.
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Mr. Meek, in his Paleontological Keport for the United States Geological

Surveyor Nebraska, lias pointed out the close relationship of the more

compact forms of this species with S. odopUcata Sowerby from the Sub-

carboniferous strata of Europe, but expresses a doubt of its specific identity

with the European shell. That it is really distinct from 8. odopUcata is now

apparently proven by the discovery in strata of the same period, and among

the associates of S. Kentuckensis, of a species that seems to be unquestionably

identical with the former species, and as certainly different from the latter.

Position and locality.—This species is quite a common one in the Car-

boniferous strata of Kentucky, Illinois, Missouri, lowfi, Nebraska, Kansas,

and Texas ; but I am not aware that it has ever been discovered in strata

of the Subcarbouiferous period. The collections contain it from strata of

the Carboniferous period from near Santa Fe, New Mexico, at Meadow

Creek, south of Fillmore, Utah, and Camp Apache, Arizona. The species

is represented by an iinexpectedl}^ small number of specimens.

Spiriferina octoplicata Sowerby.

Plate X, fig. 8 a, h, and c.

Spirifer octoplicatiis Sowerby, 1827, Mineral Couchology, 120.

Spirifer cristaUis von Buch, 1837, Ueber Deltbyris, 39.

Spirifer cristahis McCoj^, 1855, Synopsis Garb. Foss. Ireland, 133.

Spiriferina cristata var. octoplicata Davidson, 1857, Monog. British Garb. Bracbiopoda,

38.

Spiriferina spinosa var. campestris White, 1871, Expl. & Surv. west 100th Merid.,

Prelim. Report Invert. Foss., 21.

Shell rather under medium size, suboval or somewhat tetrahedral in

outline, broader than long, more or less gibbous ; hinge-line extended, not

mucronate, but usually a trifle shorter than the greatest breadth of the

shell ; valves of almost equal capacity.

Mesial fold of the dorsal valve narrow, plain, distinctly defined from

front to beak, elevated at the front of the more gibbous examples ; beak of

the valve slightly projecting over the cardinal margin. Mesial sinus of the

ventral valve plain, narrow or of moderate width, distinctly defined from

front to beak, sometimes extended much upward at the front ; beak of the

valve prominent, incurved, its area moderately high and gently arching.
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Smface marked by from four to six strong, jDrominent, simple plica-

tions on each side of the mesial fold and sinus respectively". The whole

surface is also marked by tine granulations, and, near the front especially,

by concentric lines of growth, but no spines have yet been detected.

Exfoliated portions of the shell show its structure to be coarsely punctate.

Length of a robust example, sixteen millimeters ; breadth, twenty-one

millimeters ; height, fourteen millimeters.

This species, as represented in the collections, has all the characteristics

of the tyj^ical forms of S. octopUcata. S. Kentuchensis Shumard has l)een

by some authors referred to that species, but our shell is distinguished from

Shumard's species by its greater size, its more robust form, less numerous

and larger plications, and in the absence of the fine, prominent, concentric,

striation which that species possesses. It is very closely related to S.

sjnnosa Norwood and Pratten, from the Chester limestone of the Subcarbon-

iferous period at Chester, Illinois. Indeed, almost the only difference I am
able to detect between them is the apparently entire absence of spines from

the surface of our examples, which characterize that sj^ecies. Since we

often find among other species of spine-bearing Brachiopods that there is a

very great variation in the number of spines, even upon specimens associated

together in the same strata, it may not be unreasonable to suppose that

om- shell has lineally descended fi-om S. sjpinosa, suffering little or no change

other than the loss of its spines during the transition from one geological

period to the other. In my preliminary report, I regarded the examples

contained in the 'collections as those of a variety of S. spinosa, but even

that species is not unlikely a variety of 8. odoplicata. In any case, further

comjDarison has convinced me that our examples agree more nearly vidth the

last-named species than with 8. spinosa.

This supposition of lineal descent seems to be supported by the fact

that more than one species found common in the Chester limestone forma-

tion is distinguishable from certain Coal-Measure fol'ms only with great dif-

ficulty, if at all.

Position and localUy.—Strata of the Carboniferous period ; near Santa

F(^, New Mexico, and at Camp Cottonwood, Lincoln County, Nevada.
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Genus RETZIA King, 1850.

Reztia Mormonii Marcou.

Plate X, fig. 7 a, b, auA c.

Terebratula Mormonii Marcou, 1858,* Geology of North America, 51.

Betzia punctilifera Shumard, 1858, Trans. St. Louis Acad. Sci., i, 220.

lietzia Mormonii Meek and Hayden, 1859, Proc. Acad. Nat. Sci. Pliila., 27.

Reizia suhglohosa McCbesney, 18G0, Descr. New Pal. Fossils, 45.

Retzia Mormonii Geinitz, 1SG6, Carbonformat. und Dyas iu Nebraska, 39.

Retzia punctilifera Meek, 1872, U. S. Geol. Surv. Nebraska, 189.

Shell small, ovate in outline, both valves more or less gibbous ; hinge-

line short ; ears very minute, and observable only in well-preserved exam-

ples. Ventral valve a little more capacious than the dorsal
;

posterior

portion narrowed to the umbo, which is prominent and considerably arched
;

beak small, truncated by a foramen of moderate size ; area small but well

defined. Dorsal valve almost as prominently convex as the ventral ; umbo

prominent ; beak incurved and extending a trifle over the cardinal border.

Surface of each valve marked by from fourteen to seventeen simple,

nan'ow, radiating costse, having interspaces of similar width ; costse sharply

elevated, their backs, as well as the bottoms of the interspaces, somewhat

flattened ; mesial fold and sinus wanting or obsolete.

This shell is a characteristic and not imcommon one in the Carbonif-

erous strata of Illinois, Missouri, Iowa, Nebraska, and Kansas, but it is

repi'esented by only a few examples in the collections.

Position and localit'ij.—Strata of the Carboniferous period ; near Santa

Fd, New Mexico, and top of Grass Mountain, Ely range, thirty-five miles

north of Pioche, Nevada. Professor Marcou obtained his type-specimens

from Utah.

Genus SPIEIGBRA d'Orbigny, 1847.

Spirigera subtilita Hall.

Plate X, fig. 6 a, h, and c.

Terebratula subtilita Hall, 1852, Stausbury's Exped. Great Salt Lake, 409.

Terebratula f subtilita Davidson, 1857, Monog. British Carb. Brach., 18.

Spirigera subtilita Meek and Haydeu, 1859, Proc. Acad. Nat. Sci. Phila., 20.

* See foot-note coucerniug date of iiublication ou page 125.
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AtJiyris svbtilita Newberry, 1S61, Exp. Exped. Colorado River, Paleontology, 126.

Aihyris suhiiUta Davidson, 18G3, Fossils of Southern India, pi. ix, tig. 7.

Afhyrin subfilita Meek, 1872, U. S. Geol. Surv. Nebraska, 180.

Compare AtJujris suhquadrata Hall, 1858, Geology of Iowa, i, i)art ii, 703.

Shell of moderate size, varying considerably in outline, but is generally

subovate ; seldom, if ever, as wide as it is long, moderately gibbous, but

sometimes old shells ai-e much inflated. Ventral valve generally a little

more capacious than the dorsal : beak prominent, strongly incurved ; mesial

sinus not very deep, even at the front, and becoming obsolete about the

middle ; a more or less distinctly-impressed line usually exists along the

bottom of the sinus, extending from front to beak.

Dorsal valve somewhat uniformly convex, but most prominently so

near the umbo ; beak small, slightly prominent ; mesial fold not distinctly

defined.

Surface marked by concentric strise and by occasional imbricating

lines of growth ; faint traces of radiating strife, such as are conmion on

shells of this genus, are also occasionally seen.

Length of a specimen of ordinary size, twenty-four millimeters

;

breadth, twenty millimeters ; height, nine millimeters.

In all the variations this shell is subject to, it is easily recognized after

an acquaintance with the species has once been formed. One of the most

noticeable of its constant characteristics is the impressed mesial line at the

bottom of the sinus of the ventral valve, and extending from front to beak.

This feature is rarely obscure, and usually distinct.

This species ranges through the whole series of strata of the Carbon-

iferous period into the Permian, according' to Mr. Meek ; but it has not yet

been recognized in the Siibcarboniferous rocks of America, unless S. suh-

lameUosa Hall, from the Chester limestone of Illinois, should prove to be a

variety of this sjiecies. In England and India, however, it has been recog-

nized in Subcarboniferous strata. Besides the localities at which it was

collected by the exploring parties, it has been obtained from the Carbon-

iferous strata of West Virginia, Ohio, Illinois, Missouri, Iowa, Nebraska,

and Kansas, and also from the Permian rocks of the latter State.

Position and locality.—The follomng are the localities that have fur-

nished tlie species to the collections :—Carizo Creek, Maricopa County

;
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Camp Apache; Tenney's Ranch, Kaibab Plateau; confluence of . White

Mountain and Bkxck Rivers ; Grass Mountain, thirty-five miles north of

Pioche ; and foot-hills of Dragoon Mountains, Arizona : Fossil Hill, White

Pine County; and Camp Cottonwood, Nevada: fifteen miles sovith of Saint

George; near Ophir City ; Rock Canon, Wasatch range, near Provo ; and

near Minersville, Utah.

Spirigera planosulcata Phillips, fip.

Plate X, fig. 5 a, h, c, and d.

Spirifer planosulcata V\u\\{\)9,, 1836, GeoIog.v of Yorkshire, ii, 220.

Terehratula planosulcata Marcou, 1858, Geology of North America, 53.

Compare Athyris suhlamellosa Hall, 1858, Geology of Iowa, i, pt. ii, 702.

Compare Athyris crassicardmalis White, ISCO, Jour. Bost. Soc. Nat. Hist., vii, 229.

Comparo Athyris 2)lanosulcataf Meek and VVortlieu, 1800, Geol. Surv. Illinois, ii, 254.

Shell rather small, having asubtetrahedral, subpentahedral, or subcircular

outline ; both valves more or less gibbous
;
greatest breadth a little behind

the middle, the valves almost equally capacious. Ventral valve without a

proper mesial sinus, but in its place there is usually to be seen a slight mesial

attenfling extending from the front to about the middle ; beak small, promi-

nent, curving upward so as to bring its small foramen about on a plane with

the margin of the valve. Dorsal valve broadly convex, but it is in most

cases mesially flattened a little at the front, like the ventral valve ; this

slight flattening of both valves produces a little straightening or truncation

of the otherwise broadly-rounded front border.

Surface marked by numerous imbricating lines of growth and occa-

sionally by faint traces of radiating striae.

Length of an average-sized example in tlie collections, twelve milli-

meters ; breadth, thirteen millimeters ; height, eight millimeters.

The characteristics of this little shell as represented in the collections

are quite constant, and it seems to agree in all essential respects with the

species to which it is here referred ; but, so far as I have been able to make

comparisons, I am not without some doubt as to its specific identity with S.

planosulcata, nor can I satisfactorily refer it to any other described species.

In external characters, which are the only ones that have been observed in

the shell under discus-sion, it agrees almost exactly with S. crassicardcnaUs
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White from the Subcarboniferous strata at BurHngton, Iowa. In general

aspect, it is rather more nearly like that shell than the one which Meek and

Worthen have referred {loc. cit.) to S. planosulcata from the Keokuk lime-

stone of Illinois. If the species here described should be referred to any

described American species, it ought, I think, to be referred to 8. crasskar-

dinaUs White.

Position and localitij.—Strata of the Carboniferous period : Santa Fe,

New Mexico ; and Rush Creek, Lake County, Colorado.

Family TEREBEATULID^.

Genus TEEEBEATDLA Lhwhyd, 1G9S.

Subgenus DIELASMA King, 1859.

Terebratula (Dielasma) bovidens Morton.

Plate XI, fig. 10 a, J), and c.

Terehratula hovidens Morton, 1830, Am. Jour. Sci. & Arts, xxix, 150.

Terebratula millepunctata Ilall, 1S5S, Pacific Eailroad Survej^s, iii, 101.

Terebratula geniculosa McGhesiiey, 1S60, Descr. New Pal. Fossils, 82.

Terebratula boviclens Meek, 1872, TJ. S. Geol. Surv. Nebraska, 187.

Dielasma ? hovidens White, 1874, Exp. & Surv. west lOOtli Merid., Prelim. Rep. Invert.

Foss., 21.

Shell ovate or elongate-ovate in outline ; sides behind the middle lat-

erally compressed, where also the shell is narrower, and its vertical diame-

ter greater than in front of the middle. Ventral valve strongly arcuate

from beak to front, the curvature being greatest behind the middle, rather

more capacious than the other valve ;, beak prominent, incurved, but not

coming quite in contact with that of the dorsal valve ; foramen moderately

large, not squarely truncating the beak, but opening obliquely backward
;

mesial sinus broad, and more or less distinct at the anterior part of the

valve, l)ut becoming obsolete at or behind the middle ; dental plates

extending bu.t little, if any, in fi-ont of the teeth, placed so near the sides of

the beak that the space between them and the sides of the shell is very

narrow. Dorsal valve generally almost straight along the median line from

the front margin to a little behind tlie middle, from which part it gently

curves to the beak
;
gently and somewhat unifoniily convex from side to



CARBONIFEROUS PERIOD. 145

side, without a mesial fold, except that sometimes the IVont margin is slightly

raised to confoi'm to the shallow sinus of the other valve ; character of the

loop not fully determined, but it is knoAvn to reach farther forward than

the middle of the shell.

Surface nearly smooth ; shell-structure finely punctate.

This shell varies considerably in size and shape ; one specimen in my
private collection from Nebraska measuring thi'ee centimeters in length,

and is proportionally broad. Some in the collections from near Santa Fd

are unusually elongate, in which respect they seem to possess somewhat

definite varietal characters ; one of them measuring about twenty-five milli-

meters in length, thirteen millimeters in breadth, and ten millimeters in

height. The average size is about seventeen millimeters long and twelve

or thirteen millimeters broad.

The presence of an elongated brachial loop in this shell, together with

the dental plates in the beak of the ventral valve, plainly shows that its

reference hitherto to the genus Terebratula proper is incorrect. Fragments of

the loop have been seen by breaking some of the solidly-filled shells of the

collections, but the best observations of that kind were made upon some

examples from Iowa. These were filled wdth calcite in the process of their

mineralization, the transparency of which allowed the loop to be seen by

transmitted light after the shell had been ground off, and polished above

and below. Only the general form and extent of the loop were ascertained,

as the details were obscured by the confused character of the crystalline

filling ; biit it is apparently much like that of Waldheimia. Besides the

dental plates, a broken example among the collections shows what is appar-

ently the bird-sternum-like process of the dorsal valve that characterizes

Bielasma, as described Ijy Professor King ; but this is not shown clearly.

The subgenus Dielasma is evidently closely allied to Gryptonella Hall ; and

if it is not really identical, the differences are apparently confined to internal

characters alone. Gryptonella is known to exist in the Subcarboniferous

strata of Michigan ; but its presence in strata of the Carboniferous period is

not certainly known. So far as indicated by the species I at present refer

to, Dielasma, the subgenus, seems to be confined to strata of the Carbonifer-

ous age, and to range through all three of its periods. Besides the species

10 F
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here described, one is known to exist in the Subcarboniferous limestone of

Washington County, Indiana ; B. BurUngtonensis occurs in the Subcarbonif-

erous strata at Burhngton, Iowa, and in Nevada; and Professor Swallow

has described one from the Subcarboniferous strata at Chester, Illinois,

under the name of Terebratula arciiata. which is so nearly like B. bovidens

tliat it is difficult to say wherein they differ. It has not thus far been dis-

covered in the Permian strata of America, but it is understood to occur in

strata of that period in Em-ope. The geographical range of B. bovidens is

from Ohio to Nevada, and. it has been discovered from base to top of the

Coal-Measure series of sti-ata.

Position and locality.—Strata of the Carboniferous period : near Santa

Fe, N. Mex. ; a few miles south of Saint George, Utah ; and at the top of

Grass Mountain, Ely range, thirty-five miles north of Pioche, Nevada.

MOLLUSCA VERA.

Class CONCHIFERA.
Order MONOMYAIUA.

Family PECTINID^.

Genus AVICULOPECTEN McCoy, 1852.

Aviculopecten occidentalis Sliuinard.

Plate XII, iig. 8 a and b.

Pecten oceidentalis Shumard, 1855, Geol. Surv. Missouri, 207 (not Winchell, 1863).

Pecten Cleavelandiciis Swallow, 1858, Traus. St. Louis Acad. Sci., i, 184.

Aviculopecten ?, Meek and Hayden, 1864, Palteont. Upper Missouri, 50.

Pecten Missouriensis Geinitz, 1866, Carbou format, und Dyas iu Nebraska, 35 (not

Shumard, 1855).

Aviculopecten occidentalis 1872, U. S. Geol. Surv. Nebraska, 191.

Shell inequivalve, both ears well defined ; the cardinal border at nearly

right angles with the axis of the shell, and almost as long as its full antero-

posterior diameter; outline, exclusive of the ears, subovate. Left valve

more convex than the right ; anterior ear about as long as the posterior,

more convex, and a little more sharply defined from the body of the valve
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than the other ear by the auricular furrow; obtuse at the extremity, inferior

border concave ; its surface marked by distinct radiating costse, which are

a little coarser than those upon the body of the valve, at the same distance

from the beak
;
posterior ear clearly defined from the body of the valve by

a shallow auricular furrow, sharply angular at the outer extremity ; outer

margin concave ; surface marked by concentric lines, all radiate markings

being absent or obsolete. Surface of the body of the valve marked by

depressed flattened or very slightly convex, radiating costas, which very

gradually increase in size toward the fi-ee margins, and increase in number

by implantation at different distances from the beak, only about a dozen of

them reaching it. The implanted costal, beginning as mere strise between

the others, are of unequal size on all parts of the valve ; costse crossed by

numerous rather distinct concentric striae.

Right valve flat or very slightly convex ; beak flattened and not dis-

tinct at the cardinal border ; costse similar in character to those of the

other valve, but they are not nearly so distinct ; outline corresponding with

that of the left valve, except that the anterior ear is narrower and defined

by a deeper and sharply angular sinus.

Length from base to cardinal border, of an example somewhat above

average size, forty-two millimeters ; breadth, thirty-seven millimeters.

This shell is one of the most common Conchifers found in the Carbon-

iferous rocks of Kentucky, Illinois, Missou-ri, Iowa, Nebraska, and Kan-

sas. It is most abundant in the Upper Coal-Measures ; but, according to

Mr. Meek, it is found in the Lower Coal-Measures of Illinois, and also in

the true Permian strata of Kansas.

Position and locality.—Strata of the Carboniferous period ; Camp Apache,

Arizona.
Aviculopecten Coreyanus White.

Plate XI, fig. 1 a and i.

Aviculopecten Coreyanus White, 1874, Expl. & Surv. west 100th Merid., Prelim. Eep.

Invert. Foss., 21.

Shell moderately large ; breadth not exceeding the height, and is usually

a little less ; margin of the basal half forming almost a true semicircle in

some examples, but is less regular in others; posterior margin continued
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thence in almost a direct line about half way to the cardinal margin ; thence

curving outward, it forms with the last-named margin a somewhat acute

angle.

Hinge-line a little longer than the full breadth of the body of the shell

and forming right angles with its vertical axis, extending farther backward

than the posterior border below it does, but not reaching quite so far forward

as the greatest convexity of the anterior border.

Left valve moderately convex, the greatest convexity being in the

umbonal region ; beak prominent and projecting a little beyond the cardinal

border; posterior ear moderately large, acutely angular at the outer

extremity, not distinctly defined from the body of the valve "by an auricular

furrow; anterior ear defined by a moderately deep byssal sinus and a dis-

tinct auricular fun-ow, not so prominent as the other ear ; its outer border

rounding downward and inward from the cardinal border into the byssal

sinus, where it is met by the incurving anterior border of the body of the

valve. Surface marked by numerous fine, radiating costse of unequal size,

which are in tiu'n marked by very fine, radiating stiise, all of which are

crossed by fine concentric lines of growth and occasional coarser lines of

increment ; upon the posterior ear, the radiating costte are obsolete, but

upon the anterior ear they are coarser than those of the body of the valve,

and are also somewhat corrugated. Right valve unknown.

So far as the rather numerous, but more or less broken, examples of

this shell will permit determination, the height, breadth, and length of the

hinge-line are all nearly equal, being about six centimeters for the largest

example.

This species somewhat resembles A. occidentcdis Shumard, which is

found in rocks of the same period, and perhaps associated with it ; but it

differs from that species in its greater proportionate breadth, in being less

contracted below the ears, its less distinctly-defined posterior ear, its finer

and rather more unequal costce, and greater size.

Position and locality.—Strata of the Carboniferous period ; Bear Spring,

near Camp Wingate, New Mexico.
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. Aviculopecten McCoyi Meek and Hayden.

Plate XI, tig. 2 a.

Aviculopecten McCoyi Meek aud Haydeii, 1864, Palajout. Upper Missouri, 50.

Left valve moderately convex ; height and breadth apparently about

equal
;
posterior ear prominent, angular, its outer margin concave, and its

surface marked by small, obscure, radiating costse and numerous distinct

lines of growth ; anterior ear unknown. Surface of the body of the valve

marked by six or eight strong elevated costse, ^vhich have sudden enlarge-

ments, at irregular intervals, that are covered by vaulted, scale-like projec-

tions, giving the costse a knotted appearance ; the spaces between the large

knotted costaj marked by numerous fine, distinct, slightly flexuous, raised

stiise, which increase in nmnber by implantation as the shell increases in

size; the whole surface is also marked by fine concentric striae and occa-

sional coarser imbricating lines of growth. Full breadth of the shell about

thi'ee centimeters. Right valve unknown.

The collections contain only a single imperfect left valve, but its sur-

face-features are sufficiently characteristic to indicate its specific identity.

In general aspect of the surface, this shell resembles that of Pseudomonotis

or Eumicrotis rather more than an Aviculopecten ; but the length of the hinge-

line and the character of the posterior ear leave no doubt of its proper

reference to the last-named genus, and its surface-markings and form, in

addition, leave as little doubt as to its specific identity with A. McCoyi

Meek and Hayden. These gentlemen obtained their type-sjDccimens, from

stx'ata regarded by them as Permian, at South Cottonwood Creek, Kansas

;

while ours is evidently from a lower horizon.

Position and locality.—Strata of the Carboniferous period ; near Bear

Spring, Camp Wingate,'New Mexico.

Aviculopecten ? interlineatus Meek and Wortheu.

Plato Xr, fig. 3 a.

Aviculopecten interlineatus Meek and Wortbeu, 1860, Proc. Acad. Nat. Sci. Pliila., 454.

Aviculopecten interlineatus Meek and Worthen, 186C, Geol. Siirv. Illinois, ii, 329.

Shell rather small, broadly subovate in outline exclusive of the ears

;

breadth nearly equal to the height, slightly oblique, or the axis ahnost at
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right angles with the cardinal border ; hinge about equal in length to the lull

breadth of the shell ; ears prominent, posterior one most so ; anterior, basal,

and posterior margins regularly and continuously rounded ; beak depressed;

umbonal slopes moderately distinct. Left valve slightly convex or nearly

straight
;
posterior ear about the same size as the other, forming a nearly

sharp angle with the cardinal extremity, its outer border being nearly

straight ; anterior ear triangular, well defined, its outer border slightly con-

vex or nearly straight, and its extremity blunt. Smface marked by ten or

twelve shai-ply-raised, slender, concentric ridges, each of nearly unifoi-m

width tlu'oughout, biit each successively a trifle larger than the preceding

one, separated, along the axis of the valve, by interspaces each four or five

times as wide as the adjacent ridges, but the interspaces diminish in width

toward the umbonal slopes, upon which the ridges are very near together
;

the latter then diverge in crossing the ears, and all end abruptlyupon the cardi-

nal border ; smface between the ridges marked by numerous fine, uniform,

concentric striae, and also by very faint indications of radiating costse.

Breadth, sixteen millimeters ; height, from base to cardinal border,

seventeen millimeters.

This interesting shell is rare ; only the left valve having been dis-

covered. The only other locality at which it has been found, so far as I

am aware, is La Salle, Illinois, where the type-specimens of the species

were obtained, and where it occupies a geological position similar to that

from wMch our sp.ecimen was obtained.

It is so unlike any other known species of Aviculopeden that no com-

parison is necessary. Only the exterior of the left valve of tliis species is

yet known, and Meek and Worthen have suggested that the undiscovered

parts will, if dicovered, be found to possess generic characters correlated

with its peculiar surface-features that will separate the shell generically

from Aviculopeden.

Position and locality.—Strata of the Carboniferous period ; confluence of

White Mountain and Black Rivers, Arizona.
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Family PINNID^.

Genus PINNA Liunaeus, .1758.

Pinna peracuta Sbnmard (?).

Plate XI, fig. .5 a.

From the Mesa edge, near Eelief Spring, Arizona, a single specimen of

Pinna was obtained, Avhicli is too imperfect for Tull specific determination.

It has the aspect and general features of a young example of P. peracuta

Shumard, to which species it probably belongs. Certain traces of lines of

growth, howevei', indicate that our specimen was much more slender than

the typical forms of that species, and also that the border below .the

middle sloped much farther forward than it is known to do in P. peracuta.

The species associated with it are the associates of P. peracuta elsewhere,

which adds force to the supposition that our specimen belongs to that species.

Examples of P. peracuta are not uncommon in the Carboniferous strata

of the States bordering the Mississippi ; but, although the collections con-

tain a greater number of species from the strata of the Carboniferous period

than any other, this is the only example of Pinna found among all the

Paleozoic fossils.

Family PTERIID.^.

Genus MONOPTERIA Meek and Worthen, 1866.

Monopteria Marian White.

Plate XI, fig. 4 a, b, and c.

Monopteria Marian White, 1874, Expl. Surv. west lOOfch Merid., Prelim. Rep. Invert.

Foss., 22.

Shell of moderate size, slender, nearly or quite equivalve, narrow and

much extended posteriorly, the curvature being much the greater in the

anterior half of the shell, the posterior half being nearly straight ; body of

the shell gradually tapering to near the posterior end, which is abruptly

rounded ; a more or less prominent ridge which is sometimes in part

raised as a distinct carina, extends along the middle of the body of each

valve from the beak to the posterior end ; from this carina, or angle, the sides

slope abruptly to both the inferior and upper borders, so that a cross-section
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of the shell behind the ear would have a rhomboidal outline ; beaks mod-

erately prominent, separate ; liinge equal in length to about orfe-half the

full length of the shell, and its direction is nearly parallel with the posterior

half of the body
;
posterior wing well developed, not sharply defined from

the body by an auricular furrow; its cardinal portion narrow and moderately

extended ; anterior ear obsolete ; lunule moderately large and deep, the

borders of which are slightly prominent laterally, but its margins sharply

rounded inward.

Surface smooth in aspect, but it is marked by -very numerous fine lines

of growth.

Length, from front to posterior extremity, about four centimeters

;

height, from base to hinge-margin, eighteen millimeters ; average width of

the body of the shell, about one centimeter.

This shell somewhat resembles M. longisjpina (zr Gervillia longispina Cox)

from the Coal-Measure rocks of Kentucky; but it differs conspicuously from

that species in its more slender and less deeply-curved body, and in having

a shorter ear-spine than that species is represented to have by Professor

Cox's figure.

Position and locality.—Strata of the Carbonifei'ous period; Camp Apache,

Maricopa County, Arizona.

Genus MYALINA de Koninck, 1844.

Myalina (?).

Associated with the foregoing at Camp Apache, some imperfect speci-

mens of Myalina were obtained, which appear to belong to M. recurvirostris

Meek and Worthen.

Myalina ? Swallovi McChesney.

Associated with the two foregoing species at Camp Apache, Arizona, a

few examples of Myalina f Swallovi were obtained, the best one of which is

represented by fig. 8 a, Plate XL
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Genus BAKEVELLIA King, 1848.

Bakevellia parva Meek and Hayden.

Plate XI, fig. 7 a and h.

Balcevellia parva Meek and Haydeii, 1858, Trans. Albany Institute, iv.

BalieveUia parva Meek and Hayden, 1864, Palseout. Upper Missouri, 57.

Shell very small, obliquely subovate in outline ; valves gibbous, especi-

ally the anterior half of each ; cardinal margin straight, its length not quite,

equal to the full length of the shell, forming an angle with its axis of about

30°
;
postero-dorsal region compressed, subalate ; antero-dorsal region bluntly

prominent ; ventral margin broadly rounded downward and backward

;

posterior margin abruptly rounded below, and straight or slightly concave

above, inclining a little forward, and forming an obtuse angle with the

cardinal margin.

Surface marked by fine concentric striae.

Length of the largest specimen, six millimeters ; height, about four

millimeters.

The collections contain examples from two widely-separated localities.

Those from New Mexico are from true Carboniferous strata, and differ

slightly from the types and description of Meek and Hayden. Those fi-om

Arizona are from strata probably of the Permian period. A figure of each

is given on Plate XI, which exhibit considerable difference in outline. This

may perhaps be due to specific difference ; but it ' is thought it is not

necessarily so, as other examples seem to show intermediate forms. The

type-specimens of Meek and Hayden were obtained from strata, regarded

by them as Permian, near the mouth of the Smoky Hill Fork of Kansas

River, Kansas.

Position and locality.—Strata at the summit of the Carboniferous series

;

Bear Spring, Camp Wingate, New Mexico; and also near Jacob's Pool,

Arizona.
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Orber DYMYAEIA.
Tamily TRIGONID^.

Genus SCHIZODUS King, 1844.

Schizodus Wheeleri Swallow.

Plate XI, fig. 6 a and b.

Cypricardia ? Wheeleri Swallow, 1862, Trans. St. Louis Acad. Sci., ii, 96.

Schizodus obscurus Geinitz, 1866, (Jarbonformat. und Dyas in Nebraska, 20 (not Sowerby,

1821).

Schizodus Wheeleri Meek, 1872, U. S. Geol. Surv. Nebraska, 209.

Shell of moderate size, irregularly subtrihedi'al or subovate in outline

;

posterior portion laterally compressed ; anterior portion inflated ; umbones

elevated ; beaks incurved, placed about one-quarter of the length of the

shell from the anterior extremity ; margins of the front and of the anterior

part of the base fonning a continuous and'regular curve ; basal margin slop-

ing upward, and meeting the downward and backward slope of the posterior

margin at a prominent angle, which is abiaiptly rounded ; dorsal margin

straight, sloping a little downward from the beaks to the obliquely-trun-

cated posterior margin
;

posterior umbonal slope prominent, sometimes

forming a rather distinct ridge, which ends at the prominent angle of the

posterior margin and considerably increases its projection. Surface appar-

ently unmarked except by concentric lines of growth.

Length, from front to posterior angle, thu-ty-one millimeters ; height,

from base to top of umbo, twenty-one millimeters.

Our examples are all natural casts, the shell-substance having in all

cases been removed ; but the characteristics of the species are so distinctive

that it is recognized with little or no difficulty in that condition. It is a

common species in the Ujoper Coal-Measures of Missouri, Illinois, Iowa, and

Nebraska ; Professor Swallow's type-specimens of the species having been

obtained in the first-named State.

Position and locality.—Strata of the Carboniferous period ; near Bear

Spring, Camp Wingate, New Mexico.



CAKBONIFEKOUS PElilOB. 155

Genus ALLORISMA King, 1850.

Allorisma subcuneata (var.) Meek and Hayden.

Plate XII, fig. 7 a aud 6.

Allorisma subcuneata Meek and Hayden, 1858, Proc. Acad. Nat. Sci. Phila., 263.

Allorisma subcuneata Meek and Haydeu, 1864, Paleont. of the Upper Missouri, 37.

Shell of moderate size ; outline clavate-cuneate as seen by either dor-

sal or ventral view, oblong-suboval as seen by side-view
;
posterior por-

tion laterally compressed ; antei-ior poiiion moderately gibbous ; beaks

depressed and placed about one-eighth of the length of the shell from the

anterior extremity
;
posterior end abruptly rounded ; anterior end narrowly

rounded, somewhat prominent below and obliquely sloping above ; basal

margin straightened along the middle, but gently rounding before and

behind to meet the anterior and posterior borders respectively ; dorsal mar-

gin straight. Surface marked by distinct concentric undulations.

Length, about six centimeters ; height, from base to cardinal border,

twenty-eight millimeters.

Our specimens are in moderately good condition, but not entirely per-

fect, and, so far as they exhibit essential specific characters, they agi-ee with

those of A. subcuneata. They are, however, considerably smaller and rather

less gibbous anteriorly than the type-specimens of Meek and Hayden are,

and may possibly belong to a different species, yet I do not at present feel

warranted in separating them from that species except as a variety. Typ-

ical examples of the species are somewhat common in the Upper Coal-

Measure limestones of Missouri, Iowa, and Nebraska.

Position and locality.—Strata of the Carboniferous period ; near Agua

Azul, New Mexico.
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Class GASTEROPODA.
Subclass PROSOPOCEPHALA.

Oeder SOLENOCONCHA.

Family DENTALIID^.

Genus DENTALIUM Linnreus, 1740.

Dentalium canna Wliite.

Plate XII, fig. 6 a and 6.

Dentalium canna White, 1874, Exp. & Surv. west 100th Merid., Prelim. Rep. luvert.

Foss., 23.

Shell large, straight, or very slightly curved ; transverse section circu-

lar or nearly so; test thin; surface marked by numerous, somewhat distinct,

encircling lines of growth, crossed by fine, obscure, longitudinal striae, the

latter seen only upon well-preserved examples. Our specimens indicate

that some individuals of the species reached a length of ten or twelve cen-

timeters. The largest fragment measures a little more than nine millimeters

in diameter at the base, and, at a distance of five and a half centimeters

toward the apex, the diameter is six millimeters.

This species is distinguished for its large size in connection with the

presence of encircling and longitudinal striae. It resembles D. priscum

Muenster fe'om the Carboniferous rocks of Belgium, as described and fig-

ured by de Koninck in Animaux fossiles du terraine de la Belgique, but

its apical angle is smaller, and the aperture is little if any oblique, Avhile in

that species the obliquity of the aperture is a distinguishing character.

Position and locality.—Strata of the Carboniferous period: near Salt

Lake, New Mexico ; and near Relief Spring, Arizona.
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Subclass DKECA.

Order RHIPHIDOGLOSSA.
StHBORDER DIORANOBRANCeiA.

Family BELLER0PH0NTIDJ3.

Genus BELLEROPHON Montfort, 1808.

Bellerophon crassus Meek and Worthen.

Plate XII, fig. 1 a.

Bellerophon crassus Meek and Worthen, 1860, Proc. Acad. Nat. Sci. Phila., 458.

Bellerophon crassus Meek and Worthen, 1860, Geol. Surv. Illinois, ii, 3S5.

Shell large, massive, subglobose ; volutions gradually expanding lat-

erally, broadly rounded upon the back, more abruptly rounded at the sides

and into the umbilici, which are rather small ; outline of aperture reniform,

its transverse diameter greatest
;
jiostero-lateratportions of the lip thickened

and spread outward and backward over the inner volutions and also partly

over the umbilici ; antero-lateral portions of the lip thinner, their margins

slightly convex on each side of the mesial notch ; mesial band narrow,

more or less distinct ; mesial notch not deep.

Surface marked by distinct lines of growth, a part of which assume

the character ox somewhat irregular transverse wrinkles.

The collections contain only a single specimen of this well-marked

species, which, although it measures thirty-eight millimeters across the

aperture, is " one-quarter smaller than one of the type-specimens used by

Meek and Worthen in their description of the species.

The types were obtained from the Lower Coal-Measures of Illinois,

and the species is also known to occur in the Upper Coal-Measures of Iowa

and Missouri. So far as I am aware, it has not been found in the Lower

Coal-Measures of the two last-named States.

Position and locality.—Strata of the Carboniferous period; Camp Cot-

tonwood, near Spring Mountain, Nevada.
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Suborder PODOPeTHALMA.

Fajiilt EUOMPHALID^.

Genus EUOMPHALUS Sowerby, 1815.

Euomphalus pernodosus Meek and Worthen.

Plate XII, fig. 2 a aud h.

Straparollus {Euomphalus) pernodosus Meek und Worthen, 1870, Proc. Acad. Nat. Sci.

Phila., 45.

Straparollus (Eiiomplialus) pernodosus Meek and Worthen, 1873, Geol. Surv. Illinois,

V, G04.

Shell rather above medium size when full grown, nearly discoidal, the

spire being only very slightly elevated, and the inner portion of it being

quite flat, or even slightly depi'essed ; test thick ; volutions five or six, the

upper side flattened and sloping gently inward to the distinct sutm-e, outer

side flattened convex, under side rounding and sloping into the umbilicus

;

the angle formed by the upper and outer sides constituting- a distinct carina,

which is rugose or corriigated upon the outer volution ; upon the under

side of the volutions there is a row of moderately large, rounded nodes,

separated by spaces of about their own width, those of the last half of

tlie outer volution, and apparently those also of the two or three inner

volutions, being obsolete ; umbilicus moderately broad and deep, showing

all the inner volutions.

Surface marked by strise, distinct lines, and even ridges, of growth.

None of the specimens in the collections are quite perfect, but their identity

with JE. pernodosus is unmistakable. The largest example measures about

four aud a half centimeters in diameter of coil. The types of the species

measured one centimeter more. This well-marked species is comparatively

rare, and, so far as I know, it has been found only at the locality which

furnished the type-specimens and that from which those in tlie collections

were obtained. The former were from the Lower Coal-Measures of Illinois.

It is quite distinct from every other species known to me, and may be

easily recognized by its cai'ina upon the outer side of the volutions above

and its strong nodes below.

Position and locality.—Sti'ata of the Carboniferous period ; at the Mesa,

Carrizo Eiver, Arizona.
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Oedee pectinibeanciiiata.
suboeder t^nioglossa.

Family NATICID^.

Genus NATICOPSIS McCoy, 1844.

Naticopsis nana Meek and Wortheu.

Plate XII, fig. 4 a and h.

Naticopsis nana Meek aud Wortbeu, 1866, Geol. Snrv. Illinois, ii, 365.

Shell small, subglobose, wider than high ; spire much depressed ; volu-

tions about tln-ee, increasing very rapidly in size, last one large and ven-

tricose ; suture well defined ; aperture large, broad-subovate, somewhat

straightened at the inner side, its diameter nearly equal to seven-eighths of

the entire axial length of the shell ; outer lip thin ; inner lip not much

thickened ; columella slightly flattened. Surface marked by fine lines of

growth, which are a little stronger and more uniform on the upper side of

the whorls, near the suture, than elsewhere.

Length, four millimeters; breadth, five millimeters.

Our examples of this little shell agree so exactly with the description

and figures given by Meek and Worthen (Joe. cit.) that I have given the

foregoing description almost in the words of those authors.

Position and locality.—Strata of the Carboniferous period; Camp Cotton-

wood, near Spring Mountain, Lincoln County, Nevada, where it was found

associated with Macrocheilus anguliferus White.

Family CAPULIDJE.

Genus PLATYCEEAS Conrad, 1840.

Platyceras Nebrascense Meek.

Plato XII, fig. 5 a, b, c, ami d.

Platyceras Webrasoensis Meek, 1872, II. S. Geol. Surv. Nebraska, 227.

Shell small, elongate-conical, strongly curved or subspiral ; apex free,

bluntly pointed, more or less curved toward the body, and turned to the

dextral side of the shell; aperture irregularly oval; lip thin, broadly sinuous
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behind to the left of the apex, remainder of the border having several

other more or less indistinct sinuosities, with all of which the lines of growth

upon the surface of the shell correspond.

All the specimens in the collections, and also those in my private

collection, obtained from the same Upper Coal-Measure strata in Nebraska

that supplied Mr. Meek with the types of the species, have the apex a little

more curved than his type-specimen had, as may be seen by comparing the

figm-es on Plate XII with his illustrations (loc. cit). In other respects, our

examples correspond with his figures and descrij)tion, and I have little or

no doubt of their specific identity with P. Nehrascensis.

Length, nineteen millimeters ; breadth, nine millimeters.

Position and locality.—Strata of the Carboniferous period ; near Santa

F6, New Mexico.

Family MAOEOOHEILIDJ].

Genus MACROCHEILUS Phillips, 1841.

Macrocheilus anguliferus White.

Plate XII, fig. 3 a, 6, c, d, e, and /.

Macrocheilus anguliferus White, 1874, Expl. & Surv. west 100th Merid., Prelim. Rep.

Invert. Foss., 22.

Shell of medium size, irregularly rhombic in outline by side-view

;

spire about equal in length to two-fifths the full axial length of the shell,

acutely pointed ; volutions six or seven, increasing somewhat raioidly in

size ; outer side of the volutions more or less convex, but the portion toward

the apex is usually a little flattened; posterior side narrow, usually squarely

ti'uncated, so as to form a distinct angle with the outer side. This angle is

usually more or less prominent, but in some cases it is nearly obsolete, in

which latter case the slight flattening of the posterior side merely produces

the appearance of a deeply-impressed sutui-e ; in the former case, there is a

distinct, gradually-diminishing spiral shelf extending from the hinder part

of the aperture to the apex ; aperture irregularly ovate, more or less truncated

behind by the shelf refei'red to, effuse below; outer lip sharp; columella a

little tortuous or nearly on a line with the axis of the shell. Sm'face apj^ar-

ently unmarked, except by the usual lines of growth.
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Length of the largest specimen in the collection, thirty-six millimeters

;

width of the body-volution, twenty-three millimeters.

This shell varies considerably, especially in the distinctness of the angle

and the convexity of the volutions ; but it differs conspicuously from all

other known species of Macrocheilus in the possession of such an angle at the

posterior part of the whorls as has been described, or, in the absence of it,

the somewhat deeply-impressed suture.

Position and locallti/.—Strata of the Carboniferous period; Camp Cotton-

wood, near Spring Mountain, Nevada.

Class CEPHALOPODA.
Oeder TETRABRANCHIATA.

Family GONIATITID^.

Genus GONIATITES de Haan, 1825.

I rom Carboniferous strata upon the east side of Mount Nebo, Utah,

a single, very imperfect specimen of Goniatites was obtained." It is too

imperfect for specific chai'acterization ; but yet its form and traces of the

septa seem to indicate a difference from any known species. The shell is

discoid ; sides of the volutions slightly convex, the last one measuring at the

aperture half as much as the full diameter across the whorls.

Family NAUTILID^.

Genus NAUTILUS Breynius, 1732.

From strata of the Carboniferous period at the Mesa near Cai'rizo

River, Arizona, some fragments of two species of Nautilus were obtained.

One is probably identical with N. latus Meek and Worthen, the type-

specimens of which were obtained from the Coal-Measures of Illinois. The

Oiher is either identical with, or closely allied to, N. Springeri White and

Si;. John, the type of which species was obtained from the Upper Coal-

Measures of Iowa.

11 F
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CHAPTER VIII

MESOZOIC AGE.

JUEASSIO PERIOD.

RADIATA.
Class ECHINODERMATA.

Oedee CRINOIDEA.

Family PENTACRINID^.

Genus PENTACEINUS Miller, 1821.

Pentacrinus asteriscus Meek and Hayden.

Plate XIII, flg. G a and 6.

Pentacrinus asteriscus Meek and Haydeu 1864, Paleout. Upper Missouri, C7.

This species was described by Meek and HaySeu from fragments of

the column and branches alone, which were collected from Jurassic strata

at the southwest base of the Black Hills, North Platte River. They char-

acterize the joints of the column thus:—" Rather small, thin, very symmetri-

cal, pentagonal, star-shaped bodies, the rays of which are usually a little

longer than wide, and somewhat acutely angular at their extremities.

Through the center of each of these joints, there is a minute cu'cular per-

foration, from which five lance-oval petaloid areas radiate, one to the

extremity of each of the angles ; the areas being bounded on each side by

rather narrow, slightly-elevated, crenulate margins. This description

apphes more particularly to the largest-sized specimens, measiu'ing about

0.18 inch from point to point of the opposite angles. Associated with these,
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there are smaller joints, varying from 0.05 to 0.10 inch in diameter, having

proportionally shorter and broader rays, which are usually less angular at

the points than the broader ones are."

All the specimens of this species contained in the collections consist of

portions of the column; and, up to the present time, nothing more has been

learned concerning the characteristics of the species. Generally, these por-

tions of the Crinoidea are of very little value in specific disciiminations

;

but the characters of those parts of this species are so constant, even in

examples collected at -widely-separated localities, that it has been relied

upon with considerable confidence in the identification of Jm-assic strata.

This is the only species of the genus Fentacrinus yet recognized in the

Jurassic rocks of America, but it is not improbable that others may here-

after be discovered in them. The largest examples in the collections have

a diameter one-third greater than that of the largest of those mentioned by

Meek and Hayden, and they also present some slight variations from the

latter. The principal difference is the alternation, at irregular intervals, of

joints that are almost pentahedral with those that are deeply pentalobate.

This character is shown in one of the figures on Plate XIII, but it is proba-

bly not a specific one.

Position and locality.—Strata of the Jurassic period : Salt Creek, near

Nephi ; and Diamond Valley, near Saint George, Utah. It has quite an

extended geographical range, having been also discovered in Idaho.

MOLLUSCA.

Class CONCHIFERA.
Order MONOMYARIA.

Family OSTREIDiE.

Genus OSTREA Linnfeus, 1758.

Ostrea strigilecula White.

Plate XIII, fig. 3 a, h, c, and d.

Shell small, irregularly suboval in outline ; axis much curved, making

the ventral border broadly arcuate and the dorsal border more or less
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irregularly concave
;

posterior margin rounded ; hinge-line of moderate

length. Right valve nearly flat or only very slightly convex ; beak short

;

area narrow ; ligamental groove small, shallow ; muscular scar compara-

tively large, subcircular, situated nearly midlength of the valve, and nearer

to the dorsal than to the ventral margin ; internal face of the margins appar-

ently not crenulated in any part. Left valve more capacious than the

right ; area small ; ligamental groove small ; an incipient alate expansion of

the postero-dorsal portion is observable upon this valve, but not upon the

other. Surface marked by the ordinary lines of growth, and also by a few

very faint indications of radiating plications.

Length, twenty millimeters ; breadth, fouiieen millimeters.

The collections contain a few examples, of both right and left valves,

in a good state of preservation, and they seem to represent a tolerably well-

defined species of true Ostrea. The moderately large scar of attachment

upon the beak of the left valve of our shell has somewhat distorted it ; but

there is no appearance of a curvature of the beak, such as is characteristic

of the genus Gryphea.

The presence also of incipient plications upon the left valve, and of a

ligamental groove, like that of Ostrea, upon its area, is also against the sup-

position that the shell belongs to the genus Ghjphea rather than to Ostrea.

This species differs from the young of 0. Engelmanni Meek and Hay-

den in being proportionally much longer and otherwise of different outline

;

the young of that species being broader than long, while oiu"s is longer

than broad, and has also the aspect of maturity.

Position and locality.—Strata of the Jurassic period ; two miles south

of Dirty Devil River, Utah.

Family PECTINIDiE.

Genus OAMPTONEOTES Meek (Agassiz), 1864.

Camptonectes stygius Wbite.

Plate XIII, fig. 2 a, h, and c.

Camptonectes stygius Wbite, 1874, Expl. & Surv. west lOOtli Merid., Prelim. Rep. Invert.

Foss., 23.

Shell of moderate size, thin, lenticular; length of the hinge-line a little

more than half the hei"'ht of the shell from l)asal marf''in to beak ; liin^fe-
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line very slightly oblique with the axis of the shell, the latter inclining

backward ; but yet more than half the bulk of the shell is in front of it

;

the margin of the lower two-thirds of the shell is regularly rounded, the

basal portion having rather a shorter curve than either the anterior or

posterior portions.

Right valve apparently smooth, depressed-convex
;
posterior ear rather

small, plain, its outer border forming a somewhat obtuse angle with the

cardinal border; anterior ear moderately large, prominent, proportionally

narrow ; byssal notch deep, narrow, the upper and lower sides approaching

each other at an acute angle ; anterior border extending farther forward

than the extremity of the anterior ear does ; the border at the front is

abruptly rounded and then continued backward and upward in an almost

direct line to the bottom of the byssal notch. Su.rface apparently marked

only by concentric strise of growth, but, in a favorable light, indications of

radiating strise may be observed upon the best-preserved examples.

Height from base to beak, forty-one millimeters ; breadth, forty milli-

meters ; length of hinge, twenty-three millimeters.

This shell resembles C. hellistriatus Meek and Hayden from Jurassic

strata of Dakota ; but it differs in the outlines of the borders, the shape of

the ears and of the byssal notch, and also in the surface-markings.

Position and locality.—Strata of the Jurassic period ; east of Aquarius

Plateau, fifteen to twenty miles south of Dirty Devil River, and also at the

North Fork of Virgin River, Utah.

Camptonectes bellistriatus Meek and Haydeu.

Among the collections made at a locality of Jurassic strata, five miles

east of Gunnison, Utah, some imperfect examples of Camptonectes were col-

lected. They have the outlines and other characteristics, so far as they can

be observed, of C. hellistriatus Meek and Hayden, and probably belong to

that species.
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Family PTEREIDJE.

Genus INOCERAMOS Sowerby, 1814.

Inoceramus crassalatus White.

Plate XIII, fig. 4 a, h, and c.

Shell rather small, thin; valves subequal, moderately convex, subo-

vate or obscurely tetrahedi'al in marginal outline; hinge-line rather short,

forming an angle with the axis of the shell of about seventy degrees

;

beaks small, not very prominent. Left valve more capacious than the right,

having an indistinct aiu'icular furrow extending from just beliind the beak

to the postero-basal border, obscurely defining a thick posterior wing ; but

the right valve has little or no trace of a similar furrow.

Surface of both valves marked by the usual lines of growth, and also

by more or less numerous, slightly-raised, concentric folds.

Greatest length of an average example in the collection, about thirty

millimeters; thickness, both valves together, about fifteen millimeters.

Position and locality.—Strata of the Jurassic period ; North Fork of

Virgin River, Utah.

Order DIMYAMA.
Family TRIGONIID^.

Genus MYOPHORIA Bronn, 1830.

Myophoria ambilineata White.

• Plate XIII, fig. 5 a and 6.

Shell subcircular or obscurely four-sided in outline, being very slightly

longer than high, moderately gibbous ; base broadly rounded ; front regu-

larly, but more shortly, rounded than the base ; hinge-line of moderate

length, straight or nearly so
;
posterior border, from the extremity of the

hinge-line to the infero-posterior. angle, nearly straight or slightly convex

;

infero-posterior angle sharply rounded; umbonal ridge passing to it from

the beak with a slight curve, the convexity of Avhich is toward the front

;

that ridge sometimes forming a slightly-raised but distinct carina.

Surface, both in front of and bcfhind, the umbonal ridge marked by
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numerous, distinct, slightly-raised, concentric lines or narrow folds, which

meet at nearly right angles at the umbonal ridge.

Height, about eight millimeters ; length, eight and a half millimeters.

Position and locality/.—Strata probably of the Jurassic "period ; Camp

Cottonwood, old Mormon road, Nevada.

Genus TEIGONIA Bruguiere, 1789.

Trigonia (?).

Associated with Camptonectes heUistriatus Meek and Hayden at a locality

five miles east of Gunnison, Utah, some imperfect examples of a species of

Trigonia of Jurassic type were found. They are too imperfect for specific

recognition, but are noticed here in consequence of the value of the type in

stratigraphic geology.

Class GASTEROPODA.
Subclass DKECA. -

Order RHIPHIDOGLOSSA.
Suborder PODOPHTHALMA.

Family NERITID^.

Genus NERITINA Lamarck, 1809.

Neritina? phaseolaris Wbite.

Plate XIII, fig. 1 a, h, e, (7, nm\ c.

Neritina phaseolarisWhite, 1874, Expl. & Surv. west 100th Merid., Prelim. Hep. Invert.

Foss., 24.

Shell small, obliquely suboval ; volutions apparently from two and a

half to three, the last one composing all but a very small part of that portion

of the shell which is exposed to view ; aperture obliquely ovate ; character

of the inner lip not clearly made out, but. the shell has the external aspect

of Neritina ; a small elevated fold is usually seen at the suture upon the

outer volution appressed against the next volution within. In some examples,

the convexity of the outer volution, from the base of the small elevated fold

above to the margin of the aperture below, is quite regular ; but, in other
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examples, this volution has a revolving rounded prominence, situated a little

nearer the suture than the base, which causes a more or less conspicuous

flattening of the outer side of the volution, as well as a slighter flattening

of the space between that prominence and the sutm-e. All the examples of

this species in the collection having been preserved in a hard arenaceous

lunestone, all the characters of the inner lip could not be ascertained.

Surface marked by moderately distinct lines of growth, and sometimes

faint indications of revolving striaj are also seen.

Greatest diameter of the largest example in the collection, thirteen

millimeters ; shorter diameter, ten millimeters
;
greatest height, lying with

its aperture downward upon the table, eight millimeters.

While preparing the preliminary report {he. cit), I thought I had

ascertained to a good degree the character of the inner lip, but subsequent

examination still leaves the true character of it in doubt.

Position and locality.—Strata of the Jnrassic period ; Salt Creek, near

Nephi, Utah, where it is associated with Pentacrinus asteriscus Meek and

Hayden.
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CHAPTER IX.

CRETACEOUS PERIOD.

MOLLUSCA.
MOLLUSCOIDEA.

Class BRACHIOPODA.
Order LYOPOMATA.

Family LINGULIDiE.

Genus LINGULA Brugiiiere, 1792.

Lingula subspatula Hall and Meek,

Plate XV, fig. 4 a.

Lingula subspatula Hall and Meek, 185G, Mem. Anier. Acad. Arts & Sci., new series, v,

380.

Shell of oi'dinaiy size, somewhat oblong or semi-elliptical
;
postero-

lateral margins gently convex to the posterior margin ; lateral and antero-

lateral margins nearly straight or only slightly curved, so that the shell is

naiTowed a little toward the front ; front margin snhtruncate. Sm-face

marked by fine concentric striae and occasional gentle undulations.

Position and locality.—The type-specimens of the species were obtained

by Hall and Meek from Cretaceovis strata at " Red Cedar Island, thirty-

five miles below Fort PieiTe." Those contained in the collections from which

the foregoing description was drawn were obtained from strata of the same

period, ten miles southeast of old Fort Wingate, New Mexico.
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MOLLUSCA VERA.

Class CONCHIFERA.
Order MONOMYAEIA.

Family OSTEEIDJ^:.

Genus OSTREA Linnains, 1858.

Ostrea cortex Conrad.

Plato XV, fig. 2 a, b, aud c.

Ostrea cortex Conrad, 1857, U. S. & Mex. Bound. Surv., i, 157.

Shell elongate, moderately capacious ; test of mature examples thick

;

infei'ior valve much more capacious than the other, narrowing towai'd the

apex, which is pointed and rather small ; ligamental furrow long, mod-

erately broad and deep, somewhat curved, its raised borders broadly

rounded ; upper valve corresponding with the lower, except that it is usually

nearly flat transversely.

Surface of both valves marked by numerous strong, prominent, imbri-

cating concentric laminas, which are sometimes laciniate, giving the shell a

very rough appearance.

Length of the largest example in the collection, about one decimeter

;

breadth, nearly five centimeters.

Conrad's type-specimens of this species were obtained at "Dry Creek,

Mexico," from strata the age of which was then unknown to him, because

the collectors brought no associated species. Our collections, however, con-

tain associated species that indicate unmistakably their Cretaceous age.

Our examples show that the species is a very variable one; but they all

present a certain facies that is quite characteristic, and which is expressed

in the figures, both of Conrad's and this report. It is an interesting fact

that the test in nearly all the examples of this species has been made com-

pletely porous by a species of Cliona or other burrowing sponge, Avhile

those of the following species are almost entirely unaffected by it. Possibly,

however, the case of the last-named species is only a local exception.

Position and locality.—Strata of Cretaceous age ; Colob Plateau, south-

west of Kanara, and also at the North Fork of Virgin River, Utah.
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Ostrea prudentia Wbite.

Plate XIV, fig. 2 a, h, c, and (/.

Shell neat and symmetrical for a species of this genus, suboval or sub-

circular in outline when adult, subcircular when young, moderately capa-

cious ; beaks small, usually distinct, and approaching so near to each other

when the valves are together as to leave only a narrow space between the

areas. Lower valve moderately deep ; area short and broad ; ligamental

groove short, broad, and distinct, bounded at each side by a rounded ridge

;

beak extending very slightly beyond that of the other valve ; scar of attach-

ment sometimes occupying' one-quarter of the outer surface, sometimes

extremely small, and sometimes a^^parently absent. Upper valve usually

flat or a little concave transversely, but a little convex longitudinally in adult

shells ; area a very little shorter than that of the other valve, moderately

convex or neaidy flat.

Surface of both valves marked by distinct lines and laminae of growth,

but this species is rather less laminated and roughened than is usual in the

genus Ostrea. Somewhat numerous, corrugated, but rather indistinct radiat-

ing costse are usually to be seen on the ventral valve of young examples,

yet these corrugations seldom or never extend to the front half of old shells.

Length, six centimeters ; breadth, five centimeters.

This species is somewhat remarkable for its neatness of form and free-

dom from the crude extravagancies which species of this genus often exhibit.

Position and locality.—Strata of the Cretaceous period ; east of Imprac-

ticable Ridge, Utah.
Oentjs GRYPHEA. Lamarck, 1801.

Gryphea Pitcheri var. Morton.

Plate XVII, fig. 1 a, 6, c, d, e, and/. -

Gryphea Pitcheri Morton, 1834, Syuop. Org. Remains, Cret. Group, 55.

Gryphea Pitcheri Rcemer, 1852, Kreidebikliing von Texas, 73,

Gryphea Pitcheri Conrad, 1857, U. S. «& Mex. Bound. Hurv., i, 155.

Gryphea dilatata Marcou, 1858, Geol. North America, pi. iv, f, 2.

Shell reaching a moderately large size, very variable in shape, gen-

erally having an irregularly subovate marginal outline, often much longer

than broad, but sometimes shorter than broad. Larger valve capacious,

scaphoid, arcuate, more or less distinctly lobed, the posterior lobe occa-

sionally somewhat wing-like ; test rather thick ; umbo large, prominent,



172 CRETACEOUS PERIOD.

and incurved, or flattened and short ; scar of attachment small or wanting

;

surface sometimes distinctly lamellose, but generally somewhat smooth,

although marked by concentric lines of growth.

Upper valve nearly flat, moderately thick in the umbonal region

;

hinge-line well defined, straight ; area distinct ; ligamental groove small

;

inner surface smooth, more or less distinctly crenulated at the lateral edges

;

outer surface marked by numerous concentric, imbricating lines of growth,

and sometimes also by faint, impressed, radiating- stri«.

The collections contain numerous examples of this widely-known

'species, none of which, however, are of so large a size as are some of those

figured by Roemer, Conrad, and others. In selecting examples for illustra,-

tion, I have chosen representatives of two extremes of fonn fi'om among

others of all intermediate gradations. Mr. Conrad states (loc. cit.) that there

are two distinct varietal types of this species, one of which resembles

G. vesiadaris Lamarck, and which was the typical form described and

figured by Dr. Morton ; and the other he designates as var. navia. The

collections under examination, however, although they contain representa-

tives of the two fomis referred to by Mr. Conrad, seem to indicate no con-

stancy of separate varietal characters, either of those forais or any others.

The largest specimens in the collections have a length of only about

thirty-seven millimeters from the umbo to the basal margin, which is con-

siderably less than that of some examples reported by other authors.

Position and locality.—Strata of the Cretaceous period :—twenty-five

miles southeast of, and also near, Paria ; East Fork of Paria Creek ; east of

Impracticable Ridge ; Dirty Devil Eiver, east of ridge, Utah : Canon

five miles west of Puerco ; east of Moimt Taylor ; and Acoma Plateau, New
Mexico, &c.

Genus EXOGYRA Say, 1819.

Exogyra ponderosa Rcenier.

Plate XIV, fig. 1 a, b, and c.

Exogyra ponderona Eoemer, 1852, Kreidebildung von Texas, 71.

Exogyra costata Courad, 1857, U. S. & Mex. Bound. Surv., i, 154.

Shell large, capacious ; marginal outline irregularly subovate ; larger

valve very gibbous ; umbo distinctly spiral, but the coil is usually obsciu-ed
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by a large scar of attachment ; umbonal half obtusely carinate, the sides

sloping abruptly from the carina to the margins ; basal half not so deeply,

but more regularly convex than the other. Test very massive, sometimes

ha^'ing a solid thickness of five or six centimeters, lamellose, so much so

that the valve often splits into numerous pieces along the surfaces of the

layers of growth ; inner surface smooth ; muscular scar of moderate size,

somewhat deep, placed about midlength of the valve, and, as usual, a little

nearer to the posterior than to the anterior side ; surface marked by strong,

irregiilar, imbricating lamellae of growth, which become laciniate at and near

the margins ; svirface also marked by fine concentric strise, and by irregular,

indistinct, radiating cost£E, the latter being usually removed by exfoliation

from old shells. The collections do not contain any example of the upper

valve, but both Roemer and Conrad describe it as thick, concentrically

laminated ; smooth within ; umbo horizontal, distinctly spiral.

Length of an example rather under the average size, from umbo to

basal margin, about one decimeter: breadth, eight centimeters; convexity

of the larger valve, nearly six centimeters.

Among the numerous examples of this species in the collections, none,

except the one figured, show the radiating costae, and these costse seem to

be quite different from those, at least of the typical forms, of E. costata Say.

Mr. Conrad states, however, that in New Jersey, Alabama, and Texas every

intermediate gradation of form and character is found, from typical forms of

-E. costata to E. ponderosa. Judging from our examples alone, no person

would suspect such specific relationship ; and, in want of any intennediate

forms for personal examination, I prefer at present to place our examples

under the designation given by Dr. Roemer.

Position and locaUti/.—Strata of the Cretaceous period; east of Impracti-

cable Ridge, Utah.
Exogyra laeviuscula Kcemer.

Plato XVII, lig. 2 a, b, c, and d.

Exogyra IwviuscuJa Ecemer, 1852, Kreidebildung von Texas, 70.

Exogyra Iccviiiscula Courad, 1857, U. S. & Mex. Bound. Surv., i, 154.

Gryphea Iccviusctila Oonrad, 1857, ib., p. 170 and pi. vii.

Shell of moderate size, capacious, somewhat semi-ovate in form, sub-

orbicular in marginal outline ; test not massive ; lar^-er valve much inflated
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and subliemispherical ; a very iudistinctly-defined Tinibonal ridge is to be

seen upon some examples, especially near the beak, but in others this

feature is Avanting.

Umbo small, distinctly spiral, making about two volutions, sometimes

nearly free, but often very closely curved, giving the posterior side an

umbilicated character, sometimes having a very small scar of attachment, but

often without such a scar, and always quite symmetrical, or at least not dis-

torted, as the beak often is in other species of this genus
;
peripheiy of its

curve usually extending beyond the hinge-line, but sometimes not. The

smaller valve is nearly flat, or slightly and somewhat irregularly concave,

suborbicular in outline. Surface of both valves having a smooth aspect, but

it is marked with such lines of growth as are common to other genera of

shells, and free from the lamination of surface so common in the Ostreidce.

Diameter of the largest example in the collection, from umbo to basal

margin, forty-seven millimeters ; transverse diameter, forty-two millimeters
;

depth of the larger valve, twenty-eight millimeters.

The collections contain numerous examples of this species, the type-

specimens of which were obtained by Dr. Eoemer from near San Antonio,

Texas. The figure given by Dr. Roemer (loc. cit.) represents the umbo of

the larger valve more nearly free than that of any of our examples is ; the

umbo in all our examples being closely incurved. In this respect, ours are

more nearly like those figured and described by Conrad.

Position and locality.—Strata of the Cretaceous period ; Linear Plateau,

Southeastern Utah.

Exogyra costata Say, var. fluminis.

Plato XVII, iig. 3 a, 6, c, and d.

Shell rather small, irregularly ovate in outline, somewliat exjianded.

The larger valve moderately capacious
;
greatest convexity near the middle,

from which part the sides slope with less convexity to the basal and lateral

margins ; an obtuse, indistinct carina generally appears u,pon the umbo,

becomes obsolete as it extends, and finally disappears about the middle of

the valve; umlbo small, depressed, distinctly spiral; volutions two or less;

a scar of attachment usually obscures the inner volution, but seldom or
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never distorts the beak or impairs its symmetry. Smaller valve nearly flat

or slightly concave, suborbicular in outline. Sm'face of the smaller valve

marked by numerous thin imbricating striae of growth ; that of the larger

valve marked by numerous small radiating costae, which are quite distinct

upon the umbonal region, but become obsolete or absent upon the basal

portion of the valve. These costse are slightly crenulate or iiTegular,

increase a little in size from the umbo toward the base, increase in number

both by intercalation and bifurcation, and occupy only the external layers

of the test, exfoliated surfaces being free from them.

Diameter, from umbo to basal margin, of the largest example in the

collection, forty-two millimeters ; transverse diameter, thu-ty-four milli-

meters ; convexity of the larger valve, nineteen millimeters.

This shell reaches a size nearly equal to that of JE. Icevmscula Roemer

;

but it is distinguished from that species by the costate surface, less con-

vexity, and smaller umbo of the larger valve.

From the typical fonns of JE. costata Say, as they are identified from

the Cretaceous strata of New Jersey, Alabama, and Texas, it differs in its

much smaller size, its tliinner and more delicate test, and proportionally

smaller costse. The collections contain numerous examples of this variety,

but none of the typical forms of E. costata. Some of the examples are very

young, but the usual uniformity of size prevails among the larger ones that

indicates adult age, and they have also the aspect of maturity. If it were

not for the well-known tendency to extreme variation among the Ostreid(S,

I should not hesitate to separate this as a distinct species rather than as

a variety. It is not improbable that, when full and careful comparisons

shall have been made, our shell will be found specifically distinct from E.

costata. In such a case, I propose the varietal name given above for a

specific one.

Position and localitfi.—Strata of the Cretaceous period ; east bank of the

Rio Puerco, six miles below Casa Salazan, New Mexico.
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Family PECTINID^.

Genus GAMPTONECTES Meek (Agassiz), 1S64.

Camptonectes platessa White.

Plate XVII, fig. 5 a.

Camptonectes platessa Wliite, 1874, Exp. & Snrv. west 100th Merid., Prelim. Eep.

Invert. Foss., 25.

Sliell thin, suborbicular in outline ; length of hinge-line about equal

to one-half the transverse diameter; ears well defined by auricular furrows;

posterior ear short, flat, its outer margin slightly concave ; anterior ear

moderately large, marked by distinct lines of growth and obscure radiating

striae. The anterior ear of the right valve separated from the body-portion

by a deep, rather narrow, and somewhat angular sinus, the depth of Avhich

is equal to about one-half the length of the ear from its outer extremity to

the beak. Radiating striae of the sxxrface moderately fine, increasing in

number so rapidly that the direction of the outer ends of those above the

middle of the valve is transverse, and farther toward the hinge they are

distinctly recurving ; the radiating lines crossed by fine concentric striae,

and occasionally by more distinct lines of growth.

Height and transverse diameter each about forty-five millimeters.

This species somewhat resembles C. hellistriata Meek and Hayden from

the Jurassic strata of Dakota ; but it is proportionally not so broad from

front to rear, the ears are proportionally a little longer, and the radiating

striae a little coarser.

Position and locality.—Strata of the Cretaceous period ; fifty miles north

of Camp Apache, and five miles west of Mineral Spring, Arizona.

Family LIMID^.

Genus LIMA Brnguiere, 1791.

Lima W^acoensis Eceiner.

Plate XVII, fig. 4 a, I), and c.

Lima Wacoensis RcBmer, 1852, Kreidebildung von Texas, 03.

Lima Wacoensis Conrad, 1857, U. S. & Mex. Bound. Surv., i, 151.

Shell rather small, moderately convex, oblique, irregularly oval in

marginal outline ; antero-basal margin broadlv rounded
;
posterior margin



ORETACEOUS TERIOD. 177

regularl)^ but move sliortly rounded than the base ; front margin subtruncate
;

postero-dorsal margin nearly straiglit or slightly convex, and nearly parallel

with the antero-basal margin ; hinge short ; ears of about equal size, small,

but distinct, each forming an obtuse angle by the cardinal border, and the

anterior and posterior borders respectively; beaks small, distinctly defined,

projecting a very little over the cardinal border. Svirface marked by num-

erous radiating costse, which have interspaces of similar or slightly greater

width between them ; costse becoming smaller upon each side of the

umbonal region, and absent from the ears.

The long diameter of the largest example contained in the collections

is about seventeen millimeters ; short diameter, fourteen millimeters.

This beautiful and well-marked species has quite a wide geographical

range. It was originally discovered by Roemer in the Cretaceous strata of

the valley of the Guadalupe, near New Braunfels, Texas.

Position and locality.—Strata of the Cretaceous period; southeast of Paria,

Utah.

Family PTEEIID^.

Genus INOOERAMUS Sowerby, 1814.

Inoceramus problematicus Scblotheim, sp.

Plate XVI, iig, 3 a.

Mytilus prohlematicus Scblotheim, 1820, Petrefact., 312.

Mytilus labiatns Brongniart, 1822, Geol. ties Eavir. Paris, 215.

Inoceramus mytiloides Goldfuss, 1836, Petrefact. Germ., 118.

Inoceramus prohlemaiicus d'Orbigny, 1843, Pal. Franyaise, iii, 510.

Inoceramus mytiloides Ecemer, 1852, Kreidebilduiig voii Texas, 60.

Shell oblique, elongate-ovate in marginal outline, moderately inflated

in its anterior and umbonal portions, but somewhat compressed posteriorly

;

valves subequal; left valve more capacious than the right ; umbones oblique
;

beaks small, pointing forward and incurved, reaching a little farther forward

than the anterior border ; front side broadly rounded, and nearly parallel

with the posterior side ; each valve, for a short distance below the beaks,

bent abruptly inward to the margin; 2D0stero-basal margin abruptl}^ rounded

;

posterior or anal side broadly rounded to the cardinal border ; hinge com-

paratively short.

12 F
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Surface marked by moderately strong concentric plications, and also

l)y fine concentric lines of growth.

The dimensions of tliis shell differ much with age in their relative

pro23ortions ; the older ones being proportionally much more elongate than

the young ones. This is due to the more rapid growth of the shell in and

near the postero-lateral region than elsewhere. The long diameter of one

of our examples is a little more than six centimeters ; the short diameter

about tlii'ee and a half centimeters.

This is perhaps one of the'most widely-distiibuted species of the genus

in the Cretaceous strata of the United States, and also perhaps one of the

most variable. This, together with the fact that no species of Inoceramus

possesses very salient specific characters, often renders its identification a

matter of some difficulty, especially if the specimens are imperfect. There

seems, however, to be very little reason for doubting that the forms under

examination belong to the species /. prohlematicus, as originally described by

Schlotheim.

Position and locality.—Stratca of the Cretaceous period: southeast of

Paria, Utah ; and also upon the West Fork of Paiia Creek, Utah.

Inoceramus fragilis Hall and Meek.

Plato XV, fig. 3 a.

Inoceramus fragilis Hall and Meek, 1856, Mem. Am. Acad. Arts & Sci., n. s., v, 388.

Shell of medium size, obliquely ovate in marginal outline, somewhat

inflated ; beaks small, pointed, turned forward ; hinge-line rather long

;

surface marked by concentric undulations and fine lines of growth, but the

shell has a somewhat smooth aspect.

The collections contain only a single example of this species, which

has been recognized by Mr. Meek as identical with /. fragilis.

Position and locality.—Strata of the Cretaceous period; southeast of

Paria, Utah.
Inoceramus flaccidus White.

PL-ite XVI, fig. 1 a and h.

Shell large, irregularly subovate in marginal outline, exclusive of the

ears; valves subequal, not much inflated; -udng moderately large, well defined

at its inner side by an auricular fun-ow ; hinge-line not very long, nearly
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at right angles with the front of the shell, and only a little oblique witli the

axis ; a more or less distinct, but somewhat irregular, furrow extending the

whole length of the shell from the posterior side of the umbo to the postero-

basal margin, giving each valve an obscurely-bilobed appearance ; crenu-

lated face of the hinge narrow, crenulations small ; umbonal region narrow

;

beaks prominent, cm-ved forward and inward ; test comparatively thin

throughout the whole shell ; surface having the ordinary concentric lines of

growth, and the test is also thrown into numerous rude and u-regular con-

centric undulations.

Length of the largest example in the collection, about twenty-two cen-

timeters
;
greatest breadth, about fifteen centimeters.

This species is remarkable for the rudeness and extravagant irregu-

larity of the undulations of the surface, of which in-egularity the outline also

partakes, giving the shell a flaccid aspect. The specimens of the collections

are almost wholly in the form of natural casts, being preserved in a fine-

grained calcareous sandstone, some of which is crowded with fragments of

this species.

Position and locality.—Strata of the Cretaceous period; five miles above

Pueblo, Colorado.

Inoceramus deformis Meek.

Plate XV, lig. 1 a and b.

Inoceramus deformis Meek, 1872, Geol. Surv. Wyoming & Contiguous Territories, 296.

Inoceramus deformis Meek, 1874, (Manuscript) U. S. Geol. Expl. 40th Parallel.

Shell moderately large, irregularly subovate or subcircular in marginal

outline ; entire fonu subglobose when adult ; valves subequal, very much

inflated ; beaks broad, not very prominent ; hinge-line short ; cardinal bor-

der of test somewhat massive ; crenulated face of the hinge moderately

broad ; test thin in the middle region of the valves, but it becomes greatly

thickened at the margin of old shells, in some cases forming a massive rim

around the whole border of each valve, including the cardinal border.

Surface marked by the ordinary fine concentric lines of growth, and

the test is also thrown into more or less regular, coarse, concentric folds or

undulations.

Diameter of the largest example in the collections, measured along the
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axis of the sliell, nearly sixteen centimeters ; breadth of the same at right

angles with the former measurement, about fourteen centimeters; thickness,

both valves together, not far from fourteen centimeters.

This species is remarkable for its extreme gibbosity, and the great thick-

ening of the test at the borders of the valves. Disconnected fragments of

these thicliened valves are often met with, which has led to the supposition

that they indicated a species, perfect examples of which were not yet dis-

covered, and which was provided with a test equally thick throughout.

The relative tliickness of the test, however, in different parts of the valve,

is shown at least approximately in figure 1 h, Plate XV.

The test of all the known examples of this species, as is usuall}^ found

to be the case with the test of Inoceravius, has wholly a prismatic structure,

and is much thinner in the middle and umbonal regions than toward the

free borders, Avhile the reverse is usually the case with conchifers. Tliis

seems to indicate that a jDortion of the thickness of the A'alve at the middle

and umbonal region was absorbed while the animal was alive, or that a thin

pearly layer was originally formed upon the inside of the valves, as in

Pinna, and that it became dissolved or decomposed after its entombment, by

agencies which the prismatic laj^er resisted. The latter suggestion is strength-

ened by the fact that many of the Cretaceous Pinnas show no trace of a

pearly layer, such as living Pinnas have, while the prismatic layer is well

preserved. It is difficult, however, to reconcile this with the fact that the

pearly layer in I. Barahini is often as well or better preserved than the pris-

matic layer.

Position and locality.—Strata of the Cretaceous period ; five miles above

Pueblo, Coloraclo.
Inoceramus Barabini Morton.

^

Plate XVI, fig. 4 a.

Inoceramus Barahini Morton, 1834, Synop. Org. Eemaius Cret. Group, 02.

? Inoceramus Crispii Courad, 1857, U. S. & Mex. Bound. Surv., i, 152 (not Muntell).

Shell of medium size, elongate-ovate in marginal outline, moderately

inflated, especially in front and in the umbonal regions ; A-alves equal, or

nearly so ; umbones more or less inflated ; beaks small, not reaching quite

so far forward as the front side of the shell ; front truncated and short

;

basal margin broadly rounded; posterior margin curving somewhat abruptly
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upward from the base and rounded to the cardinal margin ; hinge-lme long,

sometimes nearly parallel with the basal border, and never much divergent

from it.

Surface marked by moderately strong folds or undulations, and also by

fine lines of growth.

Long diameter, of an average-sized example, about seven centimeters
;

shorter diameter, at right angles with the former measurement, four and a

half centimeters.

The conspicuous features of this species are its long, slightly divergent

hinge-line, and its inflated truncated front.

It is a fact worthy of note that the greater part of the examples of this

sjDecies in the collections have the pearly layer of the test in a better state

of preservation than the prismatic layei', while in the numerous other species

of the genus that have come under my observation, the pearly layer is

usually, if not always, wanting.

Position and locality.—Strata of the Cretaceous jDcriod ; one and a quarter

miles south of Bowlder, Colorado, and at Callinas Creek, New Mexico.

Inoceramus dimidius White.

Plate XVI, fig. 2 a, b, c, aud d.

Inoceramus dimidins White, 1874, Expl. & Snrv. west 100th Merid., Prelim. Rep. Invert.

Foss., 25.

Shell very small for one of this genus, inflated, sometimes much so,

obliquely subovate in outline ; valves subequal, the left one being a very

little more capacious than the other ; test thin ; beaks small, prominent,

acute, incurving', and pointing a very little forward ; hinge-line straight or

nearly so, rather short.

Surface marked by more or less regular and more or less sti-ong con-

centric folds or undulations. In some cases, these undulations continued to

be formed only until the shell had attained about half its full size, when they

ceased, the remainder of the sm-face being marked only by ordinary con-

centric lines of growth. This irregularity in the formation of concentiic

folds is sometimes connected with considerable distortion of the usual

symmetry of the shell.

The long diameter of an average example from the umbo to the postero-
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ventral margin, twenty-six millimeters
;

greatest breadth, eighteen milli-

meters; thickness, sixteen millimeters.

This species is especially distinguislied by its small size. Its other

more conspicuous specific characters are the small but prominent and

pointed beaks and subequal valves. From the young of J. prohlematictis,

the valves of which are also subequal, it differs in the character of the beaks

just mentioned, the much greater convexity of the valves, and other evidences

of mature growth.

The collections contain quite a large number of examples of this neat

little species, both valves of which, in a majority of cases, are together in

their natural position.

Position and locality.—Qtrsita of the Cretaceous period; Ojo del Piscado,

New Mexico.

Family PINNIDiE. •

Genus PINNA Linnaeus, 1758.

Pinna petrina White.

Plate XIII, fig. 7 a and h.

Pinna petrina White, 1874, Expl. & Surv. west 100th Merid., Prelim. Eep. Invert.

Fo.ss., 24.

Shell moderately large, broad, rather thick, rapidly expanding in height

as it increases in length ; dorsal margin concave ; ventral margin convex

;

a more or less strongly-raised carina extending from the beak to the poste-

rior margin, defining a prominent longitudinal angle along the median por-

tion of each valve, which is placed a little nearer the ventral than the dorsal

border; transverse section rhomboidal, the sides of the rhomb being

slightly convex
;
posterior margin oblique with the axis of the shell, form-

ing a distinct but obtuse angle with the dorsal margin. The acute angle

which it would form with the ventral margin if continued all the way to it

in a direct course is abruptly rounded.

Surface marked by strong, distinct lines of growth, which run obliquely

downward and backward in a nearly direct course from the dorsal margin,

across the mesial angle, to near the ventral margin, where they are abruptly

flexed forward, and blend with the ventral border. Crossing the lines of

growth upon the surface above the mesial angle, there are coarse but indis-
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tinct radiating striae, and occasionally still more indistinct traces of similar

ones below that angle, all of which are more discernible upon the anterior

than upon the posterior part of the shell. More or less of the test is pre-

served upon all the specimens ; but no trace of the pearly layer has been

detected, all the test having the usual prismatic structure.

Some of the largest examples measure seven and a half centimeters in

width along the posterior margin, and they must have been not less than

seventeen centimeters in length when entire. The large size, proportionally

great width, and angular aspect of this shell distinguish it from any other

likely to be confounded with it. It resembles P. Benauxiana d'Orbigny,

as figured by him in Paltiontologie Fran^aise, but it expands much more

rapidly in width than that species does, is not proportionally so thick, and

has a very different posterior marginal outline. In that shell it is the mid-

dle of the posterior margin that is most extended, while in ours the greatest

extension is much below the middle.

Position and locality.—Strata of the Cretaceous period ; east of Mount

Taylor, one mile south of Pajuate. New Mexico.

Order DYMYARIA.
Family ARCIDJE.

Genus IDONEAKCA Courad, 1862.

Idonearca depressa White.

Plate XVIII, fig. 13 a and 6.

Shell of moderate size, gibbous, irregularly trapezoidal or subovate in

marginal outline
;
posterior half of the basal margin nearly straight, broadly

rounding upward anteriorly, and sharply rounding the end of the umbonal

ridge to meet the posterior margin ; anterior margin regularly rounded up

to the hinge-line
;
posterior margin long, about equal in length to the full

height of the shell, nearly straight or slightly convex, extending obliquely

downward and backward ; hinge-line equal to a little more than half the

length of the shell ; areas small, narrow, well defined, slightly concave

;

beaks very small, depressed, a little incurved ; umbonal ridges very promi-

nent, each bounding anteriorly a flattened, three-sided space, along the

middle of which there is a radiating, raised line.
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Surface marked by the usual lines of growth and also by numerous

small, flat, radiating costae of unequal Avidth, with narroAv, sharply-

impressed interspaces between them ; costai largest upon and near tlie

lunbonal ridge, becoming obsolete near the cardinal border, both anteriorly

and jDOsteriorly.

Length, measuring across at about midheight of the shell, twenty-

eight millimeters ; height, from base to umbo, twenty-three millimeters

;

thickness, both valves together, about twenty millimeters.

This species is not fully represented in the collections, but its specific

characters are very satisfactorily shown. A full collection of examples

would probably show variations of outline, due to sex, in some cases,

whereby the aspect of the shell may be a little different from that of the

figure. It is perhaps as nearly related to I. SJmmardi Meek and Hayden as

to any other described species, but it is clearly distinguished from that by

its depressed beaks and prominent umbonal ridges.

Position and locality.—Strata of the Cretaceous period; east bank of

Rio Puerco, six miles below Casa Salazan, New Mexico.

Family LUCINID^.

Genus LUCINA Brugni{;re, 1792.

Lucina subundata Hall and Meek.

Plate XVIII, fig. 12 a.

Lucina subundata Hall and Meek, 1856, Mem. Am. Acad. Arts & Sci., n, s., v, 382.

Shell suborbicular in marginal outline, lenticular, moderately convex,

length a little greater than the height ; basal margin broadly rounded

;

anterior and posterior margins a little more narrowly rounded than the base;

postero-dorsal margin gently sloping ; beak small, slightly elevated, a trifle

nearer to the posterior than to the anterior side. Surface marked by the

ordinar}^ concentric lines of growth, which are crossed by very faint radi-

ating striae.

Length, fifteen millimeters ; height, thirteen millimeters.

Position and' locality.—Strata of the Cretaceous period ; southeast of

Paria, Utah.
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Family GLOSSIDiE.

GENUS VENIELLA Stoliczska, 1870.

Veniella goniophora Meek.

Veniella goniophora Meek, 1875, Paleont. Upper Missouri River, 152.

Some imperfect examples of this species were obtained from Cretaceous

strata southeast of Paria, Utah. Mr. Meek's types of the species were

obtained from the valley of the Missom-i Eiver, near Fort Benton. The

above-named work, which is now issuing from the press, contains full

descriptions and illustrations, for which the examples in hand are too imper-

fect to furnish a satisfactory basis.

Family MACTRIDJ3.

Genus MACTEA Liunajus.

Mactra? incompta White.

Plate XVII, fig. 6 a and &.

Shell small, transversely subovate in marginal outline ; valves moder-

ately convex ; beaks somewhat prominent, placed a little more than one-

third the length of the shell from the front ; dorsal border strongly arching

;

base bi'oadly rounded; front regularly but strongly rounded; posterior

border broadly rounded down to the basal margin, which it meets at an

obtuse angle, and which is thei'e met by an obscure, broadly-curving umbo-

nal ridge. Surface marked by somewhat regular, small but distinct, raised,

concentric striae. The general aspect of the shell, the absence of an exter-

nal ligament, and the presence of a well-developed lateral tooth in the left

valve (all of the hinge yet seen) suggest its reference to the genus Mactra,

but it may probably be found to differ from the typical forms of that geiuis

by the discovery of the whole hinge.

Length, eighteen millimeters ; height, from beaks to base, fourteen mil-

limeters ; thickness, nine millimeters.

Position and locality.—Strata of the Cretaceous j)eriod ; five miles above

Pueblo, Colorado.
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Family ANATINID^.

Gekus LEIOPISTHA Meek, 18C4.

Subgenus PSILOMYA Meek (manuscript, 1874).

Leiopistha (Psilomya) Meekii White.

Plate XVIII, fig. 14 a, b, e, and d.

Leiopistha {Psilomya) Meelcii White, 1874, Exp. & Surv. west 100th Merid., Prelim. Eep.

Invert. Foss., 26.

Shell short, much inflated ; iimbones large, elevated ; beaks small,

strongly curved inward and downward, and very slightly turned forward

;

posterior portion moderately produced, somewhat compressed laterally

;

free maa'gins forming a regular but unequally convex curve, the greatest

convexity of which is in front and the least along the base ; upper portion

of the posterior border obliquely truncated, so that the greatest posterior

extension of the shell is a little below the hinge-extremity.

Surface haAdng a smooth aspect, but it is marked by fine concentric

lines of gi'owth. Under a lens, very fine, obscure, radiating strise are seen

upon the surface of a Httle more than the anterior half of the shell ; and upon

the remainder of the surface, except a small space adjoining the posterior

cardinal border, there are small, somewhat distant, radiating strise, easily

seen by the unassisted eye. Upon these strise, both the distinct and obscui-e,

the lens shows numerous minute punctures, placed at irregular intervals,

which are the bases of minute, short, blunt spines, or which mark the places

from which the spines have been removed.

Length, twenty-five millimeters ; height, from base to umbo, twenty

millimeters
;
greatest thickness, both valves together, sixteen millimeters.

This shell seems to be more nearly related to L. globosa (rr Poromya

globosa Forbes) than to any other described species. Compared with that

species, as figured and described by Stoliczska (Cretaceous Fauna of South-

ern India, vol. iii, p. 47, pi. iii, fig. 8, and pi. xvi, fig. 16), ours difi'ers in

being less globular, in having the umbones more elevated, and in the more

distinct radiating strise upon the posterior half of each valve.

This species belongs to an interesting group of shells, which ^form a

part of the family Anatinidce, and which Mr. F. B. Meek has defined under
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tlie generic name of Leiojiistha, of which genus he regards the Cardium

eJcgantulum of Roemer as the type. He has also divided the genus into

thi'ee sections or subgenera, under the names of Leiopistha proper, Cymella

and Psilomya (the latter j^et in manuscript and awaiting publication). The

species here described is regarded as a typical one of the last-named sub-

genus. The completeness and precision with which that distinguished

paleontologist has done the work upon this group of shells reflect great

credit iipon the science, and it affords me pleasure to name this species in

his honor.

Position and locality.—Strata of Cretaceous age ; southeast of Paria,

Utah.
Subgenus CYMELLA Meek, 1864.

Leiopistha (Cymella) undata Meek aud Hayden, sp.

Plate XVIII, fig. 15 a.

Pholadomya undata Meek and Hayden, 1856, Proc. Acad. 'S-a.t. Sci. Phila., 81.

Cymella undata Meek, 1864, Smithsonian Check- List Cret. and Jnrassic Fossils, 34.

Shell small, subovate in marginal outline; valves moderately convex;

beaks somewhat prominent, incurving, and very slightly turned forward,

placed about two-fifths the length of the shell from the front; front margin

regularly, and basal margin more broadly, rounded; dorsal margin slojoing

a little downward to the front and behind, sloping gently to the posterior

margin ; the latter margin regularly, but a little more abmptly, rounded than

the front; concentric undulations comparatively strong and distinct, all

around, parallel with the free margins; radiating impressed lines of the

middle of the valves also distinct, but rapidly diminishing in distinctness

toward both ends; a narrow fold extends from beneath the beak, along the

postero-dorsal region, producing a narrow furrow along the lower side of

the fold, and a similar but less distinct one between it and the dorsal border,

both fmTOws being of about the same width as the fold.

Length, thirteen millimeters; height, from beak to base, nearly ten

millimeters.

This species is the type of the subgenus Cymella.

Position and locality.—Strata of the Cretaceous period; Gallinas Creek,

New Mexico.
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Family C0EBULIDJ5.

Genus GOEBULA Bruguifere, 1792.

Corbula nematophora Meek.

Plato XVII, fig. 7 a, h, ami c.

Corhila nemato;phora Meek, 1872, Geol. Surv. Montana, Iclabo, Wj'oming, and Utah, 49G.

Shell small, subovate or subtetrahedi-al iu marginal outline, nearly

equivalve, moderately gibbons, height in relation to the length about as

seven to ten, posterior extremity somewhat produced; basal margin broadly

rounded, abruptly rounded up at each end to meet the anterior and pos-

terior slopes respectively; anterior slope more abrupt than the posterior,

almost straight or slightly concave; posterior slope longer and more oblique

than the anterior, nearly straight; umbones rather prominent; beaks small,

slightly incurved; umbonal ridge somewhat distinct; postero-dorsal region

flattened and sometimes marked by an inconspicuous radiating raised line.

Surface marked by fine, raised, concentiic lines of growth, and also

by strong, concentric folds placed at irregular intervals, having apparently

been produced by the temporarily an-ested marginal growth of the shell at

irregular intervals of time. Sometimes the surface, especially that of the

left valve, is nearly free from these folds, but in other cases they are so dis-

tinct as to produce considerable distortion of the valve.

Length, six millimeters; height, foui* millimeters.

The average size of the specimens contained in the collections is con-

siderably less than that given by Mr. Meek (Joe. cit.) for his largest typical

example; but there seems to be very little reason to doubt that the shells

under examination are specifically identical with G. nematopliora.

The average size of the specimens obtained at the second locality

named below is greater than that of those obtained from the first-named

locality. This is probably due to the difference in the conditions of the

habitat of the mollusks at the two locahties respectively, while they lived,

as indicated by the composition of the rock in which they are now embed-

ded; that of the first-named locality being comjjaratively pui'e limestone,
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while the rock of the other locaHty is soft, clayey shale, with thin intercalated

layers of impure limestone.

Position and localiti/.—Strata of the Cretaceous period; plateau near the

west crossing of the North Fork of Virgin River, and elsewhere near the

North Fork of that river, Utah.

Class GASTEROPODA.
Subclass DICECA.

Order RlilPHIDOGLOSSA.
SuBORDEK PODOPHTHALMA.

Family NEEITIDiE.

Genus NEEITIis^A Lamarck, 1809.

Subgenus VELATELLA Meek, 1872.

Neritina (Velatella) carditoides Meek.

Plate XVIII, fig. 7 a, i, and c.

Neritina (Bostia?) carditoides Meek, 1872, Geol. Surv. Montana, Idaho, Wyoming, and
Utah, 499.

Shell of medium size, broadly oval in marginal outline, depressed-con-

vex; apex subspiral, slightly obliqiie, reaching nearly to the posterior margin,

and depressed nearly upon the posterior border; inner lip occupying a little

more than half the under surface of the shell, smooth, slightly convex, appar-

ently thick, but really' thinned by absorption within ; the free margin of the

inner lip somewhat sharp, straight, plain ; OLiter lip thickened, coarsely and

somewhat obscurely crenulate ; aperture subreniform, considerably less in

size than one-half the under surface of the shell. The space between the

shelf-like inner lip and the roof of the shell is partially divided by a thin,

slightly-twisted process or vertical partition, which extends inward and

backward from the antero-dextral corner directly toward, but not reaching,

the apex, so that communication between the two portions of the space thus

partially divided was around the posterior edge of the partition.

Surface marked by fifteen or twenty radiating costse similar to those

that mark Cardium or Cardita, and these are crossed by numerous distinct

lines of growth. -
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Mr. Meek described this species from Cretaceous strata at Coalville,

Utah, together Avith N. hcllatula, another species possessing similar sub-

generic characters, to designate which he proposed the subgeneric name of

Velatella.

Position and locality.—Strata of the Cretaceous period; south of Last

Bluff, Utah.

Order PECTINIBEANCHIATA.
Stjbokder T^NIOGLOSSA.

Family APOREHAIDiE.

Genus ANCHUEA Conrad, 18C0.

Anchura ? fusiformis Meek.

Plate XVIII, fig. 4 a.

Anchura ? fusiformis Meek, 1874 (Mauuscript), Geol. Expl. 40th Parallel.

SBell of medium size ; body subfusiform ; spire somewhat elongated

and tapering to a point; volutions eight or nine, convex ; suture impressed;

last volution moderately large, without a revolving angle. Wing moderately

large, broad-oblong ; outer border nearly straight and nearly parallel with

a line produced from the slope of the opposite side of the spire ; its posterior

end terminating in a somewhat slender, slightly curved, sharp, backward-

projecting spine-like process ; its anterior end terminating in a somewhat

distinct, but obtuse, angle
;
posterior border of the wing having a somewhat

regular concave curve between the base of the spine-like process and the

spire ; anterior border of the wing curving with slight irregularity from the

anterior angle of the outer border to the anterior canal ; this canal is mod-

erately long and slender.

Test thin and delicate, except at the borders of the wing, where it is

considerably thickened, and there are also some indications upon one of our

examples of a thickening of the posterior end of the inner, lip.

Surface marked by fine, distinct striae and numerous, somewhat irregular

undulations of growth. Crossing these striae of growth, the surface is covered

with minute revolving striae of uniform size, giving it a delicately-ornamented

appearance under the lens. Upon some of our examples, however, the
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revolving striae are obsolete. Occasionally also a few incipient vertical

costae are to be seen npon the body volution of large specimens.

Length of the largest example in the collection, from the apex of the

spire to the end of the anterior canal, thirty millimeters.

Mr. Meek's type-specimens being incomplete, he was in doubt whether

they ought to be refen-ed to the genus AncJmra or not. The examples under

consideration will not enable me to decide the question now. The presence

of a little callus preserved at the posterior portion of the aperture of one of

our examples suggests the probable presence of a posterior canal ; in which

case the shell cannot be assigned to Anchura, but probably belongs to the

genus IleUcaulax Gabb.

Position and locality.—Strata of the Cretaceous period: east bank of Rio

Puerco, six miles below Casa Salazan ; six miles west of Seboetto; and Cerro

Rotunda, New Mexico.

Genus LISPODESTHES, nov. gen.

Etym.—itV-o?, smooth, and £(t(?)j?, a garment; in allusion to the callus-covered spire.

Shell fusiform ; anterior canal straight or slightly ciirved, and more or

less produced
;
posterior canal extending nearly or quite the whole length

of the spire, from near the apex of which it may be a little deflected ; aper-

ture winged ; wing rather large, bearing two processes ; the posterior pro-

cess spine-like or falciform; the anterior process either in the form of a lobe

or tongue-shaped ; inner lip and spire covered with callus.

This genus is related to Helicaulax Gabb, and may possibly prove to

be only subgeuerically distinct from it. It differs from that genus in having

the callus enveloping the whole spire instead of extending along the under

side only, and also in the pi-esence of the moderately large anterior process

of the wing. In some respects it is like Calyptroplionis Conrad, but it differs

conspicuously from that genus in having two prominent processes to the

wing instead of being plain, thickened, rounded, and smooth. Besides this,

the form is not so elongate as is common in that genus.

Only two species of this genus, so far as I am aware, have been dis-

covered in the Cretaceous strata of North America, both of which are

described in this report.
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Lispodesthes nuptialis White.

Plate XVIII, fig. 3 a and h.

Anclmra nuptialis White, 1874, Exp. & Suiv. west 100th Merid., Prelim. Rep. Invert.

Foss., 24.

Shell small ; body subfusifoiin ; wing moderately large ; spire some-

what prominent, acute, but so thickly encrusted with callus that the volu-

tions are only obscurely shown, except where the callus is removed by

exfoliation; revolving angle absent or obsolete upon the volitions of the

spire, even when bared by exfoliation of the callus, but it is somewhat dis-

tinct upon the body-volution, being continued out upon the falciform pro-

cess of the wing. This posterior falciform process diverges widely from

the axis of the shell, but, by recurving, it extends nearly as far backward

as the apex of the spire ; anterior process of the wing somewhat thickened,

its breadth throughout about equal to that of the falciform process at the

base, its length and breadth about equal, its outer end obliquely rounded

;

space between the two processes very narrow ; from the base of the anterior

process the border of the wing extends forward with a concave curve to the

base of, and ends at, the long, slender anterior canal
;
posterior border of the

wing concave and continuous with that of the falciform process on the one

hand, and with the callus-border of the posterior canal on the other.

Length, from the apex of the spire to the end of the anterior canal,

twenty millimeters ; breadtli, measuring across from the base of the pro-

cesses of the wing to the opposite side, nine millimeters ; spire, falciform

process, and anterior canal, each about seven millimeters.

Position and locality.—Strata of the Cretaceous period ; fifty miles north

of Camp Apache, five miles west of Mineral Spring, Arizona.

Lispodesthes lingulifera White.

Plate XVIII, fig. 2 a and h.

- Shell rather small ; body subfusiform ;
Aving moderately large ; spire

of medium size, acute, nearly or wholly encrusted with callus, by which the

form of the volutions is obscured ; volutions six or seven, seen to be regu-

larly convex where the callus is exfoliated ; suture impi-essed ; revolving
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angle distinct upon the body-volution, and foiTns a carina as it is continued

out upon the spine-like posterior process of the wing. This process

diverges widely from the axis of the shell, and curves gently backward

;

anterior process of the wing moderately large, linguliforai, projecting

straight outward, and a little forward, and separated from the other process

by a notch of moderate width, which is abruptly rounded at the bottom.

From the base of the spine-like process, the posterior border of the wing

curves gently inward and backward against the spire ; anterior border of

the wing curving forward from the base of the anterior process and ending

in the slender anterior canal
;

posterior canal or groove narrow, extending

back nearl}^ or quite to the apex of the spire. Surface of the wing marked by

the ordinary lines of growth, and upon the outer volution of some speci-

mens there are faint indications of revohang strise.

Full length of the shell, froni the apex to the end of the anterior canal,

about thirteen millimeters ; width across the last volution, including the

whole wing, but not the processes, six millimeters.

This species is closely related to L. nuptialis of the preceding descrip-

tion, but differs from that species in its less robust form, comparatively

smaller wing, more slender and less recurving posterior process, and in the

lingulifonn, instead of lobe-shaped anterior process.

Position and locality.—Strata of the Cretaceous period ; east of Mount

Taylor, one mile south of Pajuate, New Mexico.

Family TECTURIDiE.

Genus ANISOMYON Meek and Hayden, 1860.

Anisomyon borealis Morton, s}}-

Plate XVIII, fig. 9 a and h.

Hippojigx borealis Morton, 1842, Jour. Acad. Nat. Sci. Pbila., viii, pi. ii, fig. G.

Jlelcion carinatus Meek and Hayden, 1856, Proc. Acad. Nat. Sci. Phila., 68.

Anisomyon iorealis Meek and Hayden, 1860, Am. Jour. Sci., sxviii, 2d s., 35.

Shell obliquely conical ; marginal outline broadly oval or suboval

;

breadth greater than the height ; lateral slopes nearly straight or slightly

convex ; anterior slope concave
;
posterior slope convex. Surface marked

13 F
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by cons2:)icuoiis lines of growth, wloich are crossed by numerous finer

radiating- lines. Besides the latter, there are eight slightly-raised radiating

ridges extending from the apex to the border, which leave upon the internal

cast faint shallow fmTows, and where the shell is partially exfoliated they show

asnarrowlinear grooves in its substance. These gi'ooves or ridges are usually

an-anged with considerable regularity as to their relative distances from each

other, but sometimes they are less symmetrically an-anged than they are rep-

resented in figure 9 a. The margin is usually very slightly emarginate at

each of the radiating ridges, and seems to have been elevated a little at the

front.

Antero-posterior diameter, thirty millimeters ; transverse diameter,

twenty-five millimeters ; height, about twenty millimeters.

Position and locality.—Strata of the Cretaceous period ; Gallinas Creek,

New Mexico.
Anisomyon centrale Meek.

Plate XVIII, lig. 8 a and 6.

Anisomyon centrale Meek, 1870, Geol. Surv. Wyoming & Contiguous Territories, 312.

Among the collections made at Gallinas Creek, New Mexico, there is

a single internal cast in indurated clay, which I refer with comparatively

little doubt to A. centrale Meek. Its height is proportionally much less

than that of typical examples of this species. This imperfection, together

with the absence of the test, render it insufiicient of itself to base a specific

desci-iption upon ; consequently, I give the substance of Mr. Meek's original

description as follows :

—

"Shell depressed-conical; apex nearly central; slopes nearly straight

all around, but sometimes the anterior and sometimes the posterior slope is

a little convex ; marginal outline nearly circular or very broadly oval.

Siu'face marked by concentric lines of growth, by slightly-raised radiating

strise, and also by somewhat irregular radiating furrows of unequal dejith

;

the fuiTows being larger and deeper upon the anterior half of the shell.

"Breadth of the largest specimens seen, 1.16 inches; height, about

0.95 inch."

Our example is represented in figure 8 a and h, of natural size, by
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which it will be seen to be considerably smaller than the maximum size of

Mr. Meek's specimens. It differs somewhat also from his description in

having its radiating furrows more irregularly disposed upon the anterior

part of the shell, but this is regarded as only an individual variation.

Family TURRITELLID^.

Genus TURRITELLA Lamarck, 1801.

Turritella uvasana Conrad.

Plate XVIII, fig. 11 a and 6.

Turritella uvasana Conrad, 1856, Pacific Railroad Surveys, v, 321.

Turritella uvasana Gabb, 1864, Paleontology of California, i, 134.

Shell of ordinary size, elongate, slender ; sides straight ; volutions nu-

merous, apparently reaching eighteen or twenty in number when full-groT\ai

;

the sides of the volutions nearly straight or only slightly convex ; suture

broad, deeply impressed.

Surface marked by numerous revolving raised lines, six or eight of

which are moderately large, the smaller ones alternating with them. The

larger lines are minutely nodose upon the larger volutions, and upon the

last one they are sometimes even subspinulose.

All the specimens of this species in the collection are more or less

broken, but, judging from the apical angle indicated by their sides, the

largest one must have been about five and a half centimeters long, and its

last whorl about thirteen millimeters in diameter.

I have referred this species to T. uvasana Conrad with some doubt, for

several reasons. Both Conrad's and Gabb's descriptions are unsatisfactorily

short : Conrad's figure is of only a fragment ; Gabb's figure is proportionally

more slender than any of our examples ; and, finally, Conrad refers his species

to the Eocene period. Gabb, however, obtaining his specimens from the

typical locality, in Los Angeles County, California, refers the strata there

to the Cretaceous period.

Position and locality.—Strata of the Cretaceous period; southeast of

Paria, Utah.
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Genus CASSIOPE Coquand, 18G5.

Cassiope Whitfieldi White.

Plate XVIII, fig. 1 a.

Cassiope WhUjieldi, White, 1874, Expl. & Surv. west 100th Merid., Prelim. Eep. luvert.

Foss., 27.

Shell moderately large, elougate-conical, umbilicate ; volutions appar-

ently about twelve, prominent and prominently angular below the middle

of the visible portion, slightly concave from the prominent revolving angle

to the sutm-e below, also very slightly and somewhat uTegularly concave

from that angle to the suture above. A little below the su.ture there is a rather

small, shallow frirrow, with its borders above and below raised into more or

less distinct revolving ridges. Upon the under side of the last volution,

which is rather strongly convex, there are three small revolving ridges, one

of them bounding the umbilicus ; the other two are placed near each other

above the middle of the space, and are continuous to the apex of the shell.

It is between the two last-named ridges that the hinder edge of each

succeeding volution joins the preceding one. Umbilicus moderately large

and deep ; aperture subovate in outline ; outer lip sinuate, having a broad,

shallow notch above its middle, projecting somewhat anteriorly, and rounded

abruptly into the umbilicus.

Sm-face marked by more or less strong undulating lines of growth,

apparently without small revolving lines.

Diameter of the last volution of oui- largest example, nearly fom- and

a half centimeters ; the full height of the same, when entire, must have been

not far from eleven centimeters.

This shell has nearly the general aspect of Turritella Mortoni Conrad,

but the presence of an umbilicus separates it generically from that shell.

Dedicated to Mr. R. P. Whitfield, the accomplished paleontologist of

Albany, New York.

Position and locality.

<

—Strata of the Cretaceous period ; at the head of

LeVerken Creek, and also in Pace's Canon, Utah.
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Genus EULIMELLA Forbes, 1846.

Eulimella funicula Meek.

Plato XVIII, fig. 6 a.

Eulimella ? funicula Meek, 1872, Geol. Surv. Montana, Idaho, Wyoming, and Utah, 50C.

Shell rather small, slender, elongate-conical ; sides, from the last

volution to the apex, slightly convex ; volutions ten or twelve, their sides

nearly flat or slightly convex ; last volution subangular below the middle
;

suture linear; aperture oval, rounded anteriorly, subangular posteriorly;

inner lip a little thickened ; columella imperforate, nearly or quite straight,

and in a line with the axis of the shell; sm'face smooth, apparently polished.

Length, about sixteen millimeters ; angle of lateral divergence, eighteen

or twenty degrees.

Mr. Meek referred this species to Eulima with much hesitation, and

suggested (loc. cit.) that it might subsequently be found, through the dis-

covery of more perfect specimens, to belong to the genus Eulimella. None

of our examples show the apex, and it is, therefore, not known whether it

is sinistral or not, but the one selected for figuring shows the columella to

be simple, and nearly or quite straight, as in true Eulimella. I therefore

refer it provisionally to that genus.

Position and locality.—Strata of the Cretaceous period ; North Fork of

Vu-gin River Utah.

Family PYKAMIDELLID^.

Genus TUEBONILLA Leacb, 1825.

Subgenus CHEMNITZIA Conrad, 1860.

Turbonilla (Chemnitzia) melanopsis Conrad (?).

Plate XVIII, fig. 10 a.

Among the fossils obtained from near the west crossing of Virgin River,

Utah, are some imperfect examples of a shell that seems to be identical with

T. melanoims Conrad. As these are all too imperfect to base a full descrip-

tion upon, I copy that of the author from the Joui'nal of the Academy of

Natural Sciences of Philadelphia, (2d series, vol. iv, p. 287):—"T. (Chem-
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nitna) melanopsis.—Subulate; whorls nine, flattened on the sides; ribs

regular, slightly curved, about seventeen in number on the body-whorl

;

revolving lines distinct, unequal, about seventeen in number on the penulti-

mate whorl ; suture impressed, slightly waved ; aperture long, elliptical."

Suborder TOXOGLOSSA.

Family ADMETID^.

Genus ADMETE Moller^ 1842.

Subgenus ADMETOPSIS Meek, 1872.

Admete (Admetopsis) gregaria Meek.

Plate XVIII, fig. 5 a and h.

Admete f gregaria Meek, 1872, Geol. Surv. Moutana, Idaho, Wyoming, and Utah, 506.

Shell rather small, subfusiform, excluding the outer lip ; spire promi-

nent, tapering to a small apex; volutions six or eight, convex, abruptly

rounded in to the suture above ; suture well defined ; last volution moder-

ately inflated, its length equal to, or a little greater than, one-half the full

length of the shell ; aperture of moderate size, about as long as the spire,

narrowing posteriorly and ending anteriorly, at the base of the columella,

in a distinct sinus ; columella marked by two spiral folds, the larger one of

which blends with the truncated extremity of the columella. The other

fold Ls placed a little above the first and passes backward into the aperture

a little more obliquely ; inner lip a little thickened along its whole length

;

outer lip in adult shells moderately thick, its outer margin broadly rounded,

and its anterior margin abruptly truncated to the base of the columella.

Surface marked by numerous, more or less strongly-elevated, longitudi-

nal or slightly oblique folds, of regular but gradually-increasing size, coin-

cident with the growth of the shell. These folds are quite distinct upon the

middle volutions, scarcely observable near the apex, and sometimes obsolete

upon the last volution, or visible only upon its posterior portion. Numer-

ous small, revolving, raised lines cross these folds, often not perceptible

between, but distinct upon, the folds, giving them a nodulose or corrugated

appearance. These revolving lines are always present and usually con-

spicuous vipon the anterior part of the last volution.
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Length of a large example, nineteen millimeters; breadth of its last

volution, including the outer lip, ten millimeters.

Mr. Meek described (loc. cit.) tAYO other closely-related species, all from

the Cretaceous sti-ata at Coalville, Utah, which he proposed to group under

the subgeneric name of Admetopsis. Their generic characters are very

closely like those which distinguish the recent genus Admete, but I agree

with Mr. Meek in regarding the difiPerences as of at least subgeneric if not

full generic value. In Admetopsis it is the lower fold upon the coliunella

that is most prominent, being particularly so just where it blends with the

truncated end of the columella. In Admete, on the contrary, it is usually

the second fold that is most prominent. The inner lip also of the former,

tinlike that of the latter, is thickened along its whole length, and the shells

throughout are a trifle more massive than those of Admete usually are.

Position and locality.—Strata of the Cretaceous period; North Fork of

Virgin River, Utah.

Class CEPHALOPODA
Oeder TETRABRANCHIATA.

Family BACULITID^.
Genus BACULITES Lamarck, 180L

Baculites ovatus Say.

Plate XIX, figs. 4 a, h, and c, and 5 a, h, and c.

Among the collections made from Cretaceous strata at a locality south-

east of Paria, Utah, there are several specimens of a species of Baculites.

They are all small, slender shells, and in all observable respects they agree

with young examples of B. ovatus Say.

It is, however, a noticeable fact that, although a considerable collection

of different species of fossils were obtained at that locality, only these very

small examples of Baculites were found among them. This fact suggests

the possibility that these examples may be adult forms and specifically dif-

ferent from B. ovatus. In want of further evidence upon this point, how-

ever, I do not at present feel warranted in referring them to any other

species.
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Numerous examples of B. ovatus were also obtained from Gallinas

Creek, New Mexico, some of wliicli were quite large. A large proportion

of these were typical forms of the species. A transverse section of one of

these is shown in figm-e 4 a, Plate XIX. Many of the examples, associated

with these typical ones, were, however, quite constant in having theu' sides

more flattened than those of typical form, gi^^ng an outline of transverse

section, such as is shown in figure 5 h. The septa in all these last-named

examples coiTespond so nearly with those of the typical forms of B. ovatus

as described and figured by Hall and Meek that I am disposed to regard

them as only a variety of that species. The plan of the septa in this variety

is shown in figure 5 a, and still more clearly in figure 5 c.

Family SCAPHITIDiE.

Genus SCAPHITES Parkinson, 1811.

Scaphites Warreni Meek and Hayden.

Plate XIX, fig. 3 a.

Scaphites Warreni Meek and Hayden, 1860, Proc. Acad. Nat. Sci. Pbila., 177.

The collections contain a single specimen of this species from Creta-

ceous strata tlu-ee miles southwest of San Mateo, New Mexico, which,

although too imperfect for detailed description, is satisfactorily identified by

its visible external characters.

The type-specimens of Meek and Hayden were obtained near the

Black Hills, in Nebraska ; the following being the substance of theii- descrip-

tion:

—

" Shell small, transversely subovate, moderately compressed, rounded

on the dorsum ; volutions subcylindrical, increasing gradually in size

;

non-septate poition of the last turn slightly compressed laterally and deflected

from the regular cui-ve of the others so as to become nearly or quite discon-

nected at the apeitiu-e.

" Surface of the inner whorls ornamented by numerous small costse,

which increase chiefly by implantation, and all cross the dorsum very reg-

ularly without arching ; on the sides of the uonseptate outer chamber,
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about every fourth or fifth costa is much more prominent and sharper than

the otiiers and extends quite across to the umbihcal side, wliile those between

die out or coalesce with tlie others at various distances.

"Length, 1.45 inches; height, about 1.22 inches; breadth, 0.57 inch."

Family AMMONITID^.

Genus AMMONITES Bniguiere, 1789.

Ammonites Loevianus White.

Plate XIX, fig. 1 a and h.

Shell moderately large, robust ; volutions four or more, increasing rap-

idly in size, especially the outer one, so that the umbilicus is rather deep

but yet showing all the volutions ; each volution embracing between one-

quarter and one-third of the width of each preceding one ; transverse sec-

tion of outer volution, between the nodes, oval-subquadi-ate ; surface, upon

each side, marked by a row of moderately-elevated, transversely elongate

nodes, situated about one-third of the distance from the umbilicus to the

dorsum ; and also by a row of very prominent nodes on each side of the

dorsum. Each of these rows consist of the same number of nodes. The

dorsal nodes diverge strongly, but are wholly embraced by each succeeding

volution, and do not therefore appear in the umbilicus. Between these two

rows of dorsal nodes, the dorsum is slightly convex and'the outer surface of

the shell appears to have been marked by a small median carina. Between

these nodes and the umbilicus, the sides of the volution are broadly convex.

A greater transverse elongation of the lateral nodes than exists on our

example would make each continuous with its corresponding dorsal node,

which would give to each lateral pair- of nodes the character of a rib. It is

not improbable that this modification may be found to exist in some ex-

amples of the species.

Septa complex ; dorsal lobe and part of dorsal saddle unknown ; supe-

rior lateral lobe moderately large, bifid ; lateral saddle about as large as the

lateral lobe, but not bifid ; inferior lateral lobe small, naiTow, not bifid

;

accessory lobes and saddles few and small ; the borders of all the lobes and

saddles more or less deeply notched or dentate.



202 CEETACEOUS PERIOD.

Diameter of the only example in the collections, the larger part of the

outer chamber being broken away, fourteen centimeters.

Specific name given in honor of Dr. Oscar Loew.

Position and locality.—Strata of the Cretaceous period ; Ojo cle los

Cuervas, New Mexico.

Ammonites placenta Dekay var. intercalaris Meek and Hayden.

Some more or less imperfect specimens of this species are contained

among the collections from Gallinas Creek, New Mexico. A small portion

only of the external surface is shown, but this contains in part the charac-

teristics by which Meek and Hayden separate the variety intercalaris from

the typical forms of the species as pu.blislied by Dekay. It agrees with

the variety above referred to also in being less compressed than the typical

foims of A. placenta are.

Gentjs BUGHICEEAS Hyatt, 1875.

Buchiceras Swallovi Shumard.

Plate XX, fig. 1 a, 5, and c.

Ammonites Swallovi Shumard, 1860, Trans. St. Louis Acad. Sci., i, 591.

Shell moderately large, flattened-discoid ; sides gently convex ; dorsum

narrowly flattened, • the flattened space bordered on each side by a row of

more or less distinct nodes; volutions thi'ee or four, partially embracing;

umbilicus broad, its outline not clearly defined, deep for so discoid a shell,

although it has a shallow aspect because of its breadth and want of definite

outline, and exhibiting a large part of each of the inner volutions ; aper-

ture subovate in outline, its longest diameter directed from the center of the

shell, narrowest at the outer end, where it is trancated by the flattening of

the dorsum ; sides of the volutions marked by prominent, somewhat flexuous,

romided costse, extending from the inner to the outer edge ; the space

between each two of these principal costse is occupied by one or two short

ones which do not reach the umbilicus, but they end at the dorsum like the

others ; upon each costa, near its dorsal end, there is an obtuse node, which,

together with the dorsal nodes before mentioned, constitute a double row
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of nodes at each side of the dorsum. Saddles all broader, and simpler in

outline than the lobes ; none of the former being- really digitate, and those

near the ventral side of the volutions, especially the inner volutions, are

nearly as simple in outline as they are in Geratites.

This shell presents some differences from the description by Dr.

Shumard of A. Swallovi, the principal of which is the absence of the nodes

at the umbilical side of the volutions and of the distinct transverse ribs of

the dorsum mentioned by him; but these are not regarded as essential

sjDecific characters.

Full diameter of the shell, about eighteen centimeters; transverse

diameter of the aperture, nearly five and a half centimeters; long diameter

of the same, about eight and a half centimeters.

Professor Hyatt writes me, after an examination of the specimen

figured on Plate XX, that he regards it as a species of his genus Btichiceras,

but that "it differs from B. Syriacum, the type of the genus, in having the

larger lobes and cells more Ammonite-like."

Position and locality.—Strata of the Cretaceous period; Glendale, Long

Valley, Utah.

Family TURRILITID^.

Genus HELICOCERAS d'Oibiguy, 1842.

Helicoceras Pariense White.

Plate XIX, fig. 2 a, h, c, and d.

Shell dexti'al; spire much depressed; whorls distinct, subchcular or

very broadly oval in transverse section, increasing somewhat rapidly in

size; surface marked by comparatively strong, rather abruptly-rounded

annidations, which cross the whorls obliquely; annulations only slightly

prominent upon the inner side of the whorls, but more prominent upon the

upper and under sides; upon the outer side of the whorl each annulation

bears a pair of prominent nodes, one on each side of the siphuncle, forming

two dorsal rows of nodes along the whole length of the shell, the portion

of the annulation between each pair of nodes being sti'aightened and

slightly flattened upon the beak. The annulations are apparently always
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simple, never coalescing, and never failing to completely encircle the volu-

tion. The nodes are moderately prominent ujDon exfoliated specimens, and

where the test is presei-ved they are seen to be subspinous or shai-ply

nodose.

Septa moderately distant, sometimes embracing two annulations, but

toward the apertm'e only one. Lobes all smaller than the saddles, the size

in each transverse series gradually diminishing from the dorsal to the ven-

tral one; the smallest saddle, the ventral, not being larger than the largest

lobe, the dorsal; lobes all bifurcate, except the ventral, the inferior lateral

lobe being but slightly so; the anterior portion of the space between the

branches of the dorsal lobe occupied by two backward-projecting points;

the ventral lobe is simple, small, naiTOw, and serrate upon both sides. The

saddles of the different longitudinal series all similar in shape, diminishing

gradually in size from the dorsal to the ventral series; all broader than long,

except the ventral one, the length and breadth of which are about equal;

each partially parted at the middle; edges of all the lobes and saddles ser-

rated or toothed.

The longest fragment in the collection measures about seven centi-

meters. At the larger end of this the long diameter is fifteen millimeters

and the short diameter fourteen millimeters ; at the smaller end the long

diameter is eight and a half millimeters.

This species is similar in aspect to H. Mortoni Hall and Meek, but dif-

fers from it in diminishing in caliber much more rapidly toward the apex,

in the presence of a double series of nodes along the dorsum of the volu-

tions, and in the proportions and details of its lobes and saddles.

Position and locality.—Oi-etaceous strata; southeast of Paria, Utah.

^
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AllTICULATA.

Class VERMES.
Oeder TUBICOLA.

Family SERPULID^.

Genus SERPULA Linnseus, 1758.

Serpula intrica White.

Plate XV, iig. 5 a.

Tubes small, slender, cylindrical, smooth, very long and very tortuous,

not perceptibly increasing in size, so far as our examples show, but neither

the distal nor proximal extremity of the tube has been found unbroken.

Diameter of the tube, a little more than one millimeter.

This species is remarkable for the great length and uniform size of the

tubes, and for the intricacy of their contortions.

Position and locality.—Sti'ata of the Cretaceous period; southeast of

Paria, Utah.
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CHAPTER X.

CENOZOIC AGE.

TERTIARY PERIOD.

MOLLUSCA.
Class CONCHIFERA.

Order DIMYARIA.
Family UNIONID^.

Genus UNIO Eetzius, 1788.

Unio vetustus Meek.

Plate XXII, fig. 12 a, b, c, and d.

TTnio vetustus Meek, 1860, Proc. Acad. Nat. Sci. Phila., 312.

Uniopriseus Meek, 1870, Geol. Surv. Wyoming & contiguous Territories, 298.

Shell somewhat elongate-ovate, some examples a little compressed, but

Old shells usually somewhat gibbous ; test moderately thick ; beaks placed

near the anterior extremity ; anterior margin regularly rounded down to

the basal margin, which is only slightly convex or a little straightened;

dorsal margin nearly straight or a little convex, and nearly parallel with the

base
;
posterior margin obliquely sloping downward and backward from the

dorsal margin, and abruptly rounded below to meet the basal margin.

Surface of young shells marked by numerous small, undulating con-

centric wrinkles, which cease to form as the shell increases in size, and are

then seen only upon the beaks ; surface of adult shells marked by the

ordinary lines of growth ; umbonal ridge rounded, not prominent ; two

somewhat sharply raised lines radiate from just behind the beak obliquely

downward and backward upon the space between the umbonal ridge and

the dorsal margin.
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Cardinal tooth of right valve moderately strong, prominent, conical,

curved slightly upward and forward ; depressions upon each side of it

shallow; cardinal teeth of left valve not very prominent, nearly vertical

;

the pit between them for the reception of the tooth of the other valve rather

deep ; lateral teeth narrow, moderately prominent, very slightly curved

;

anterior adductor scars deep, placed close before and a little below the

cardinal teeth ; anterior pedal scars so close together as to form a single

depression, and placed immediately below the adductor scars.

Some of the specimens in the collection are a little wider posteriorly

than anteriorly, and some are also more gibbous than others, which differ-

ences are thought to be sexual rather than varietal, since such sexual differ-

ences of form are usual among living species of Unto.

Length, sixty-seven millimeters ; breadth, thirty-nine millimeters. These

measurements are of examples that appear to be of medium adult size.

Some fragments indicate that the species reaches a considerably larger size,

and also that some of them had a greater proportionate length.

Mr. Meek has expressed the opinion, (Geological Survey of Wyoming
and contiguous Territories, p. 298,) that this species is identical with U.

prisons Meek and Hayden, but a still later development of facts leads me to

think the strata from which the two forms respectively come, belong to

different periods. Therefore I prefer to retain separate names for the two

fonns at present, although they are so similar.

Position and locality.—Strata probably of Eocene Tertiary age ; Wales,

Utah.

Family OYRENIDiE.

Genus OYRENA Lamarck, 1818.

Subgenus VELORITINA Meek, 1872.

Cyrena (Veloritina) Durkeei Meek.

Plate XXI, fig. 13 a and 6.

Cyrena (Corhicula) DurJceei Meek, 1870, Proc. Amer. Philo. Soc. Phila., xi, 431.

Gorbicula {Veloritina) DurTceei Meek, 1871, Geol. Surv. Montana and adjacent Terri-

tories, 376.

Cyrena
(
Veloritina) DurTceei Meek, 1874 (manuscript).

Shell rather large for one of the genus, subtrihedral in outline, gibbous,

especially the upper median portion
;
posterior and postero-ventral portions
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somewhat compressed laterally; front margin abruptly and basal margin

broadly rounded
;
posterior side sloping downward and backward to the

jjostero-basal margin, where it is narrowlyrounded to meet the basal margin
;

beaks elevated, pointed, curving inward and forwai'd, and nearly meeting

each other across the hinge. The dorsal margin of each valve behind the

beak is bent more or less deeply and sharply inward and downward, fonn-

ing a prominent curved umbonal ridge, which extends from the beak to

the postero-basal border, and completely obscures the line of union of the

two valves along the postero-superior margin, as the shell is viewed laterally.

This last-named character is a marked feature of the shell, and gives the

appearance of unusual elevation to the umbonal ridges.

Surface marked by distinct, concentric lines of growth.

Length from front to postero-basal margin, forty-nine millimeters

;

height, from base to top of umbo, forty-two millimeters.

Position and locality.—Strata probably of Eocene Tertiary age; plateau

near the west crossing of the north fork of Vii'gin River, at Pace's Canon,

and at the north fork of Vii-gin River, Utah.

Genus SPH^RIUM Scopoli, 1777.

Sphaerium (?).

Among the collections made from Tertiary strata west of Fairview,

Utah, are some specimens of SphcBrium that appear to belong to S. formosum

Meek and Hayden, the type-specimens of which species were obtained from

Tertiary strata near Fort Union, Nebraska. They are, however, too imper-

fect, and the specific characters too inconspicuous to allow their identity to

be recognized with certainty.
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ClassGASTEROPODA.
Subclass PULMONIFERA.

Order PULMONATA.
Suborder BASOMMATOPHORA.

Family LIM^MIDM.

Genus PLANORBIS Guettard, 1756.

Planorbis Utahensis Meek.

Plate XXI, fig. 8 a.

Planorhis Utahensis Meek, 1860, Proc. Acail. Nat. Sci. Phila., 314.

Shell moderately large, discoidal, compressed, slightly convex above

;

test thin ; the first two or three volutions often depressed a little below the

general surface of the outer ones, making the top slightly concave at center

;

umbilicus broad, not very deep, showing all the inner volutions plainly;

volutions from four to five and a half, rather slender, wider than high, sub-

elliptical in transverse section, convexity of the tipper side slightly less than

that of the lower side ; u^jper side of the outer volution slightl}^ sloping

outward and downward to the periphery, which is somewhat naiTowly

rounded; suture distinct, but not very deep above, deeper and more distinct

below; a small part of each volution concealed by the next succeeding

one ; aperture suboval, slightly expanded laterally.

Surface marked by small oblique lines and occasional small wrinkles

of growth. These lines extend obliquely outward and backward, the margin

of the aperture also having the same direction.

Greatest breadth of the largest specimen in the collection, twenty-four

milhmeters. Mr. Meek's type-specimens were obtained from Tertiary strata,

which he was disposed to regard as Eocene, in the valley of Ham's Fork,

latitude, 41° 40' north; longitude, 110° 10' west.

Position and locality.—Sti-ata of Tertiary age; east slope of Pine Mount-

ain and at Castle Valley, Utah.

14 P
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Planorbis (!).

From strata, probably of Eocene Tertiary age, at the head of Soldier's

Fork, Utah, some specimens of dark carbonaceous shale were obtained, con-

taining Unio vetustus Meek, and which are also crowded with shells of a

small Planorhis. The shells are of nearly uniform size, averaging about

three millimeters in diameter; slightly convex above, narrowly umbilicate

below; volutions about three, broader than high, not angulated, marked

by ordinary lines and small wrinkfes of growth. They ajDjoear to be mature

shells, l^ut they present too few prominent specific characters to satisfy me

of the present propriety of giving them a specific name.

Family PHYSIDiE.

Genus PIIYSA Drapnrnaud, 1801.

Physa Bridgerensis Bleek. ?

riate XXr, lig. 2 a.

Physa Bridgerensis Meek, 1872, Geol. Siirv. Montaua, Idabo, Wyoming, aud Utab, 516.

The collections contain a number of imperfect examples of a species of

Physa, which seem to belong to P. Bridgerensis Meek, the type-specimens of

Avhich he obtained from Tertiary strata at Church Buttes, fourteen miles

from Fort Bridger, Wyoming Territory. They, however, present some

differences which may prove to be of specific importance. The following

is the substance of Mr. Meek's description, which I use because none of our

specimens shows all the details mentioned by him with clearness, although

they are sufficient for the identification of the species. The specimen

figured, while it presents the surface-markings and the character of the spire

with more clearness than any of the others, is not so large nor quite so ro-

bust as most of the other examples are. "Shell large, subovate; spire promi-

nent, conical; volutions from four and a half to five, moderately convex; last

one large, but not ventricose ; suture well defined ; aperture narrow-sub-

ovate, arcuate, acutely angular above, and about twice as long as the spu-e

;

columella twisted into a rather prominent fold; surface with fine sharp

lines of growth."

Position and locality/.—Sti-ata of the" Tertiary period ; San Pete Valley,

Utah.
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Physa pleromatis White.

PlateXXI, fig. 1 aandi.

Shell large, ovoid, ventricose ; test thin ; spire short ; whorls five or

six, moderately convex, last one inflated; sutui'e distinct, somewhat im-

pressed ; aperture narrowly subovoid, slightly arcuate, its length nearly

equal to three-fourths that of the shell ; columella a little twisted, so as to

produce a slightly prominent fold. Surface rather smooth, but marked by

the usual lines of gi'owth.

Length, thirty-two millimeters
;

greatest breadth, twenty-two milli-

meters. Some fragments indicate that the shell often reached a still greater

size.

This species differs fromP. Bridgerensis Meek in its more robust foi-m,

shorter spire, more ventricose outer whorl, and in having the upper part of

its aperture less acutely angular. It closely resembles the recent species

P. Sayi Tappan, but the outer whorl of our shell is rather more ventricose

and the aperture proportionally narrower, especially its anterior portion.

Position and locality.—Tertiary strata ; Last Bluff, Utah.

Suborder GEOPHILA.

Family HELICIDiE.

Genus HELIX Liunreus, 1758.

Helix Leidyi Hall and Meek.

Plate XXI, iig. 3 a, h, and c.

Helix Leidyi Hall and Meek, 1856, Mem. Amer. Acad. Arts and Sci., v, new series, 394.

- Shell rather large, subglobose in form ; spire moderately elevated

;

volutions about six in mature shells, ventricose, especially the outer one

;

suture distinct, that of the outer volutions more or less impressed ; umbilicus

small, probably nearly closed ; aperture obliqvie, broad-subovate in outline
;

outer lip apparently reflexed ; surface marked by very numerous uniform,

distinct, closely-arranged lines of growth and also by occasional shallow

wnnkles.

Position and locality.—The type-specimens of Hall and Meek were

obtained from the Eocene Tertiary strata, near the head of Bear Creek,

Mauvaises TeiTcs, Nebraska. Ours were collected at Moo-se-ne-ah Peak

and Pownsagunt Plateau, Utah.
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Subclass DICECA.

Order PECTINIBEANCIIIATA.
Suborder T^NIOGLOSSA.

Family MELANIID^.
Genus GONIOBASIS Lea, 1862.

Goiiiobasis tenuicarinata Meek and Haydeu.

Plato XXI, iig. 10 a and b.

Melania tenuicarinata Meek and Hayden, 1857, Proc. Acad. Nat. Sci. Phila., 136.

Shell conical, turreted, moderately elongate ; apex someAvhat acute

;

volutions six or seven, convex, but the upper portion of the outer side is a

little flattened obliquely ; suture deeply imj)ressed ; aperture ovoid, obtusely

angular at the posterior part, where the outer lip joins the inner one

;

outer lip sinuous, somewhat prominent below the middle ; coliimella slightly

curved; surface marked by the usual regular lines of growth, and also

along the middle of the volutions by elevated revolving lines, which vary

in number and distinctness in different shells, but in all they are obsolete

near the apex. The upper one of these lines is constantly more prominent

than any of the others, its prominence sometimes being sufficient to give a

somewhat tabulated appearance to the upper part of the whorls ; the next

most prominent line is a little below the one just mentioned, and in some

shells these two only are to be distinctly seen ; in other shells the whole

surface below these two is marked by other similar but a little less distinct

revolving lines.

Length of the largest example in the collection, sixteen millimeters

;

breadth of body-whorl of the same, nearly eight millimeters.

Position and locality.—Strata of Tertiary age ; Wales, Utah.

Goniobasis tenera Hall, sp.

Plate XXI, fig. 11 a, T>, and c.

Cerithium tenerum Hall, 1845, Expl. Exp. Oregon and Northern California, 308.

Shell turreted, very slender ; volutions about twelve, moderately con-

vex, longitudinally jilicate ; suture impressed ; aperture suboval, considera-

bly extended forward ; columella curved ; outer lip thin.
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The longitudinal plications vary somewhat in character and distinct-

ness in different shells and also in different parts of the same shell ; they

are smaller and more numerous upon the small volutions, and become large,

distant, and prominent on the larger ones ; all are curved a little outward

and forward, none having the exact direction of the axis.

The surface of the shell is marked by numerous small, raised, revolv-

ing lines, which are more prominent, and sometimes even slightly spinous,

where they cross the longitudinal plications.

Length of the largest specimen in the collection, thirty-two millime-

ters ; breadth of the last volution, nine millimeters.

This shell closely resembles the figure given by Hall of G. tenera

{zzCerithium tenenim Hall, Expl. Exp. Oregon and Northern California, 308),

and is, not without some hesitation, referred to that species. There is,

however, great variation among the related forms of this genus, as found in

the Tertiary rocks of that part of the country, and satisfactory specific dis-

crimination is often impracticable.

Position and locality.—Strata probably of Eocene Tertiary age ; head

of Soldier's Fork, Utah.

*Goniobasis Nebrascensis Meek and Hayden.

Plate XXI, fig. 9 a, h, and c.

Goniobasis Nebrascensis Meek and Hayden, ]856, Proc. Acad. Nat. Sci. Phila., 124.

Shell pointed-subovate, elongate ; spire moderately elevated, conical

;

volutions five to seven, depressed-convex ; suture distinct, impressed ; aper-

ture subovate, narrow behind, abruptly rounded in front ; outer lip sinuous,

somewhat prominent toward the front ; columella curved.

Surface marked by the usual fine lines of growth, and also by a number

of more or less distinctly raised revolving lines, which are more distinct

upon the middle of the volutions than elsewhere ; one line about the middle

of the volution is usually a little more prominent than any of the others,

which gives it an angulated or subcarinate appearance.

Length of the largest example in the collection, seventeen millimeters
;

*Tbe general form of this shell differs somewhat from the typical forms of Goniobasis, and approaches

somewhat that of Lioplacodes ; hut, so far as I have beeu able to observe, the aperture is much more
nearly like that of the former genus thau the latter.
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breadtli of body-volution, nine millimeters ; apical angle varying from forty

to forty-five degrees.

Position and locality.—The type-specimens of Meek and Hayden were

obtained from Tertiary strata, near Fort Union. Ours are from strata of the

same period, Wales, Utah.

Family VIVIPARID^.
Genus VIVIPARUS Moutfort, 1810.

Viviparus trochiformis Meek and Hayden.

Pl.ate XXI, fig. 4 a, i, and c.

Paludina trochiformis Meok and Hayden, 1856, Proc. Acad. Nat. Sci. Phlla., 122.

Vivq)arus trochiformis Meek, 1872, Geol. Siirv. Montana, Idaho, Wyoming, and Utah,

478.

Shell trochiform ; spire somewhat broadly conical ; apex acute ; volu-

tions five or six, moderately convex, marked by a greater or less number of

slightly raised revolving lines ; the last volution angular or abruptly

rounded below the middle ; suture linear, usually indistinct, especially

between the larger volutions, but rather more distinct between those near

the apex ; aperture subcircular or subtetrahedral ; lip thin, reflexed against

the columella in front, by which a small umbilical suture or groove is pro-

duced ; columella arcuate.

This species presents considerable variation in form and appearance,

and also in the character of the revolving lines ; upon some examples these

fines are few and indistinct, especially upon the body-whorl, but upon

others they are numerous, and sometimes one or two of them are found to

assume the character of small carinse.

Surface marked also by the ordinary lines of growth.

Length, about twenty-three millimeters ; breadth of body-whorl, eight-

een millimeters ; apical angle, about seventy-five degrees, but the spire is

a little convex-conical.

Position and locality.—Strata of Tertiary age at the following localities

in Utah: Last Blufi"; Ephraim City; south of Last Bluff; east of Joe's

Valley; and at the head of Soldier's Fork.

Viviparus trochiformis, var.

Plate XXI, fig. 5, a and b.

Associated with typical forms of V. trochiformis at a locality south of
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Last Bluff, Utah, are some that differ considerably from them. They, how-

ever, possess the general characteristics of the species, and are, therefore,

regarded as only varietal examples. One of these is figured as indicated

above. It is more elongate, sutures more distinct, and the revolving lines

more obscure than they usually are in typical examples.

Length, twenty-two millimeters ; breadth of body-whorl, fourteen

millimeters.
Viviparus ionicus White.

Plate XXI, fig. 6 a aud b.

Shell of medium size, broadly trochiform ; spire moderately elevated

;

volutions five or six, prominent ; inner ones convex ; outer one more or

less flatlened upon the upper side, forming thus a more or less distinct angle

with the rounded outer side ; under side broadly rounded ; suture distinct.

Surface marked by the usual lines of growth and apparently also by

small raised revolving lines. Upon the outer volution below its middle

there is a prominence made more or less conspicuous by the presence upon

it of a revolving raised line. In some examples this prominence amounts

almost to an angulation of the lower portion of the body-whorl.

Length, about nineteen millimeters ; breadth of body-whorl, seventeen

millimeters.

The examples contained in the collections are all preserved in a fine-

grained sandstone and the surface-markings are not distinctly. shown; but

its broadly turbinate form and the more or less distinctly tabulated character

of the upper part of the body-whorl sufficiently distinguish the species.

Position and locality.—Strata probably of Tertiary age ; east side of

Joe's Valley, Utah.

Viviparus ? ?

Plate XXI, fig. 7 a and 6.

f

Associated with the other species just described, at Wales, Utah,

numerous examples of a small shell were obtained which are probably the

young of a species of Viviparus or some nearly allied shell. They are

possibly adult, but the features by which they might be specifically char-

acterized are too indefinite to justify a specific description and name before

the associated forms have all been carefully studied.
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ARTICULATA.
Class CRUSTACEA.

Order OSTEACODA.

Family CYPEIDINIDJ]:.

Genus OYPRIS Miiller, 1785.

Cypris ?

At a locality west of Fairview and another at the • head of Soldier's

Fork, Utah, associated with some of the foregoing species, the minute shells

of a species of Cypris are very abundant. They are all compressed in shale

and too much injured to allow of a satisfactory specific determination, but

they are probably identical with Cypris Leidyi Evans and Shumard. The

type-specimens of that species were obtained from the "vicinity of Reno

Creek, a tributary of Teton or Little Missouri, about ninety miles from

Fort Pierre Chouteau."
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EXPLANATION OF PLATE L

Fig. 1. Ckuziana rustica. (Page 33.)

a. A large but imperfect specimen.

6. A still smaller fragmeut, showing tUo manner of the breakiug-np of the bodies before

tbey became embedded.

Fig. 2. Cuuziana Linnarssoni. (Page 32.)

a. Typical form of the species, showing stipe in place.

6. Probably the same species as 2 a.

c. Same as 2 h, side view.

Fig. 3. AcuoTiiETA ? subsidua. (Page 34.)

a. Interior view of ventral valve, enlarged ; details impaired by weathering.

1). Interior view of dorsal valve, enlarged; similarly impaired by weathering.

c. Profile view, showing the thickness of the shell and convexity of the valves.

(1. Internal cast of part of a dorsal valve, probably of the same species.

Fig. 4. Ti!ematis pannui-us. (Page 36.)

a. View of one valve, enlarged.

h. Fragmeut of the s.ame, magnified, to show character of surface-markings.

Fig. 5. HvouTnES piumordiaos ?. (Pago 37.)

a. View of flattened or dorsal side, a little enlarged.

6. The same, lateral view.

c. The same, view of ventral or convex side.

d. The same, outline of transverse section.

e. Fragment of rock containing two specimens'partly embedded.

Fig. (>. Tracks, probably of a sjiall Crustacean. (Page 49.)

a. Natural size.

h. The same, enlarged, showing each track to have been more than once impressed by organs of

locomotion of similar shape and size.
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EXPLANATION OF PLATE IL

Fig. 1. AsAPniscus Wiieeleri. (Pugo 43.)

a. A full-sized imliviclii.il, outlines restored.

b. Young iiijividual.

c. Fragment, showing course of facial suture and characters of the glabella.

d. Individual of medium size, showiug thorax aud pygidium complete.

e. Separate thoracic segment, enlarged.

/. Pj-gidium ; crust of broad border partly removed, showing tbo character of the striation

upon Its under surface.

Fig. 2. CoNocoRYPnE (Ptyciiopahia) Kingii. (Page 40.)

a. Adult individual.

h. Young individual, showing its greater proportionate size of head and length of ebcek-

spines.

c. Another young individual, much enlarged, showing the faint lines passing from the fi'out

end of each eye to the glabella; movable cheeks separated at the facial sutures.

Fig. 3. Olenellus Giliserti. (Page 44.)

0. Head, full size, broken outlines restored.

6. Head, not full-grown.

c. Head, young.

(1. Lorg third pleura, with remainder of thoracic segment restored.

e. Pleura of another segment ; missing parts restored.

Fig. 4. Olenellus Howelli. (Page 47.)

a. Head, full size, fop view.

1). The same, side view.

Fig. t>. Agnostus interstrictus. (Pago 38.)

a. Top view, much enlarged.

b. The same, side view.



Primordial Period Plate E

1. a

H.M.Maran Del

J.Bien ML.







EXPLANATION OF PLATE IIL

Fig. 1. PiiYLLOGiJAPTUS LoniNGi. (Pago 51.)

a. Side view of stipe, uatiiral size.

b. Portion of same, enlarged, sbowing shape of cell-apertures.

Fig. 2. Lingula ? manticula. (Page 52.)

a. Dorsal valve.

h. Ventral valve.

Fig. 3. Aci;oti!i:ta pyxidicula. (Page 53.)

a. Exterior view of ventral valve.

b. Posterior view of tbe same.

c. Side view of the same.

d. Dorsal valve.—All vcrj- much enlarged.

Fig. 4. Stropiiomena fontinalis. (Page 54.)

a. Dorsal valve.

h. Veutral valve of another and smaller shell.

c. Fragment of a, enlarged, showing bifurcation of striae and their fine crcnulation.

Fig. 5. Orthockras (Camaroceras) colon. (Page 56.)

a, b, and c. Different lateral views.

d. View of the convex side of a septum, showing shape, size, and position of the siphuncle.

Fig. 6. Bellerophon allegoeicds. (Page 55.)

a. Side view,

ft. Dorsal view.

e. Posterior view.

Fig. 7. Leperditia bivia. (Page 58.)

a. Left valve.

1). Right valve.

c. View of lower edge of left valve, showing the beveled border.

d. View of lower edge of right valve, showing the position of the two pores.

Fig. 8. DlCELI.OCEPIIALUS ? FLAGRICAUDUS. (Page GO.)

a. Natural size.

b. The same, enlarged.

Fig 9. Megalaspis belemnurus. (Page 59.)
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EXPLANATION OF PLATE IV.

Fig. 1. Graptolitiius QUADKiMucnoNATUS?. (Page 65.)

a. View of one side of <a stipe, cul.arged two diameters.

b. Same, still more enlarged from gutt.i-percba impression, showing shape of the cells.

Fig. 2. GiiAPTOLiriius (Diplograptcs) pristis?. (Page 65.)

a. N.atural size.

b. Same, enlarged.

Fig. 3. GiiATOi.iTiius ramulus. (Page 62.)

a. Natural size.

6. Part of same, enlarged.

c. Another part of the same, enlarged from gutta-percha cast, the specimen being a natural

mold in thale.

Fig. 4. Giiaptolitiics (Diplograptus) iiypniformis. (Pago 63.)

a. Natural size.

b. Same, enlarged.

Fig. 5. Monticulipora Dalii. (Pago 66.)

a. Side view of stem, showing its broken end.

Fig. 6. Favistella STEiXATA. (Page 67.)

a. Top view, natural size.

b. Side view of cells, showing longitudinal striatiou of the walls.

c. Single cell, enlarged, showing rays.

Fig. 7. Leptjena sericea ?. (Page 70.)

a. Interior view of dorsal valve.

Fig. 8. Stropiiomena fiixitexta. (Page 69.)

a. Interior view of ventral valve.

Fig. 9. Ortiiis biforata var. lykx. (Page 74.)

a. Ventral valve.

b. Another ventr.al valve, having hinge-line shorter, and mesial sinus deeper at front than

nsual.

Fig. 10. OiiTins plicatella ?. (Page 72.)

a. Exterior of ventral valve.

b. Interior of dorsal valve.

c. Interior of another dorsal valve, enlarged.

(f. Fragment, enlarged, showing concentric striiB.

Fig. 11. Oirniis occiDENTALis. (Page 70.)

a. Ventral valve, exterior view.

b. Dorsal valve, exterior view.

Fig. 12, KiiYNCHONELLA argentlrbica. (Page 75.)

a. Dorsal view.

b. Ventral view.

c. Side view.

d. Front view.

c. Fragment, enlarged, showing concentric, raieed lines.

Fig. 13. Kaphistoma TROcniscus. (P.age 77.)

a. Top view.

b. Umbilical view.

c. Side view.
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EXPLANATION OF PLATE V.

Fig. 1. AcTiNOCRiNUS viaticus. (Page 82.)

Basal view; jiartly embedded in stone.

Fig. 2. Platycrinus ?. (Page 81.)

Side view; parlly cmliedded in stone; the radial plates in part restored.

Fig. 3. Gi!anatoci;iiVUS i.otobla.stus. (Pago 80.)

a. Side view, enlarged.

b. Basal view of same.

Fig. 4. Favositks divergkns. (Pago 79.)

a. Top view, showing form of the cells.

Fig. .''). Stkopiiomena );iioMiioiDALis. (PageS.'J.)

Ventral valve, partially exfoliated.

Fig. G. PiiODUCTUS tarvus. (Page 83.)

a. Front view of ventral valve.

(>. Side view of the same.

Fig. 7. Srii;iFEn (Mahtinia) pecui.iaris. (Page UO.)

a. Veutral valve.

h. Side view of llic same.

Fig. 8. Spirifek centkonatus. (Page 86.)

a. Dorsal view.

Tj. Veutral view of the same.

c. Lateral view of the sauie.

Fig. 9. Spirifeu (SviaNGOTiivRRs) extenuatus. (Page 88.)

a. Ventral view.

h. Dorsal view of the same.

c. Front view of the same.

d. Posterior view of the same.

Fig. 10. Spirifer striatus. (Page 88.)

a. Exterior view of ventral valve.

Fig. II. Spirigeiia monticola. (Page 91.)

a. Dorsal view.

h. Ventral view of the same.

c. Lateral view of the same.

d. Front view of the same.

Fig. li. Spirigera ormaxuia. (Page 92.)

The part to the left of the oblique line has been restored by use of fragments of other

examples.

Fig. 13. EuoMPiiAixs uixus. (Page 94.)

a. Top view.

h. Lateral view of another example.
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EXPLANATION OF PLATE VI.

Fig. 1. LiTnosTKOTiON Wiiitneyi. (Pago 103.)

a. Mass of embedded corallite.s, natural size.

b. Longitudinal section of a corallito, showing vesicles, tabala), and, in part, the columella.

c. A similar section, made a little to one side of the columella, so that the tabuhe seem to be

)ilaiu.

Fig. 2. CiijETetes mh.leporaceus. (Pago 98.)

a. Side view of broken siiecimen, showing capilliforni tubes.

Fig. 3. Z.Vl'HKENTIS EXCENTKICA. (Page 101.)

a. Side view, showing a part of (he calyx, the greater part being broken away.

Fig. 4. LopiiopnyLLUM pisoliferum var. sauijidens. (Page 101.)

a. Side view of rather large example.

if*. Longitudinal section of the same, the cal.yx tilled wilb stony material.

e. Transverse section of a coiallum, just below the calyx.

d. Broken example, showing (he manner in which the outer portions separate from the

colnm el 1.1.

e. Typical example of L. proViferum from Springfield, 111.

Fig. 5. Rhombopora LEPiDODENDROiDES. (Page 99.)

a. Fragment of a corallum, natural size.

6. Part of the same, enlarged.

c. Small part of the same, still more enlarged.

d. Portions of silicitied stems, having calcareous cores.

Fig. 6. Fcsulina cylindrica. (Page 96.)

a. Elongate form, natural size.

h. Subglobosc form, natural size, a little broken at each end.

Fig. 7. Archjjocidaeis ornatus. (Page 104.)

a. Side view of one of the principal spines.

Fig. 8. ARCTiyEOCiDARis TUUDiiEn. (Page 104.)

a. One of the principal spines, rather above average size.

6. Interambulacral jilate.
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EXPLANATION OF PLATE VIL

Fig. 1. Productus Prattenianus. (Pago 113.)

a. Ventral view of a large example.

6. Side view of an average-sized example.

c. Posterior view of tbe same.

Fig. 2. Productus punctatds. (Page 114.)

a. Ventral view of a typical example from Iowa.

6. Dorsal view of the same.

c. Lateral view of an example distorted by pressure.

Fig. 3. Syxocladia iuserialis. (Page 107.)

a. Poi'tion from near tbe base of tbo polyzoary, natural size.

1). Portion of anotber example, enlarged, showing pores (after Meek).

c. Enlarged view of a specimen split through all the cells, showing them to be larger below

than they are at tbo apertures.

Fig. 4. PbLYPORA stragcla. (Page 108.)

a. Fragment from near the base of the polyzoary, natural size.

h. Portion of the same, enlarged, showing the pores. The rows of iiores as shown in the figure

aro too distinct vertically, and not enough so obliquely.

Fig. 5. Glauconome nereidis. (Pago 105.)

a. Fragment of a polyzoary, a little enlarged.

6. Part of the same, more enlarged.

c. A portion, still more enlarged, showing the dimorphous pores.

(Z. View of non-poriferous side, a little enlarged.

c. Same, more enlarged.
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EXPLANATION OF PLATE VIII.

Fig. 1. Pi;ODUcrus sicmii;kticulatijS var. Iviosii. (.Pnno 111.)

a. Ventral view of .specimen of ordinary size.

1>. Lateral view oflliesanie.

c. Dorsal view of a typical example of /'. scminiicuhiliis from Soiitl cru Iowa; introtlaccd for

comparison.

Fig. 2. PiioDjJCTL's costatus. (Pago 109.)

a. Ventral view of a typical example of the American form of this species.

6. Dorsal view of tbo same.

c. Ventral view of another example.

ct. Lateral view of the same.

Fig. 3. Pr.oDUCTUS Nkbi:ascensis. (Pago 110.)

a. Typical example from Nebraska, ventral view. The spines arc represented a little too

coarse in the fignres.

b. Dorsal view of the same.

c. Partially-exfoliated example from near Santa F(S.

d. Lateral view of the same.

Fig. 4. Pi:oductus MtiiticiTCS. (Page 120.)

a. Ventral view of a partially-exfoliated example.

h. Posterior view of the same.

c. Lateral view of the same.

Fig. 5. Productus longispixus. (Page 118.)

a. Ventral view of a typical form of the American shell.

h. Dorsal view of the same.

c. Ventral view of a variety from ne.-ir Santa F<S.

(I, Dorsal view of the same.

Fig. 6. PitODUCTUs Mexicanus. (Page 120.)

a. Ventral view of a specimen from Nevada.

1). Lateral view of the same.

c. Posterior view of the same.
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EXPLANATION OF PLATE IX.

Fig. 1. RllVNCIIONELLA EOCKYMONTANA. (PllgO 131.)

a. Ventml valve, having only two plications in the sinns.

b. Another ventral valve, having four plications in the sinus.

c. Lateral view of another example,

rf. Kront view of the same.

Fig. 2. Riiyncuonklla Uta. (Page 128.)

fl. Ventral view of a largo example.

b. Dorsal view of the same, p.artially restored.

c. Lateral view of the same.

Fig. 3. EnYxctiosELLA ? Wasatchensis. (Pago 130.)

«. Ventral view of an example from the Wasatch range.

6. Dorsal view of the same.

c. Lateral view of the same.

il. Front view of the same.

Fig. 4. Meekeli.a stisiatocostata. (Pago 126.)

a. Ventral view of a globose form from Southern Iowa.

b. Front view of the same. Convergence of stria3 near the margins of the valves imperfectly

shown in the figure.

c. Lateral view of the same.

d. Ventral view of expanded variety.

c. Posterior view of the same.

Fig. 5. Orthis Pecosii. (Page 125.)

a. Ventral view of an example .a little above average size.

6. Dorsal view of tbe same.

e. Lateral view of the same.

d. Posterior view of the same.

e. Dorsal view of a smaller example.

Fig. 6. CnoNETES platynota. (Page 121.)

n. Ventral view of au averaged-sized example.

b. Dorsal view of the same.

e. Interior of a ventral valve, enlarged.

d. Posterior view of areas, enlarged.

0. Vertical section along the median line, enlarged.

Fig. 7. Chonetes mesoloua. (Page 123.)

a. Ventral view, enlarged.

Fig. B. Ciioxetes graxulifera. (Page 122.)

a. Ventral view; hinge-line less extended than usual.

b. Ventral view of another example.

c. Dorsal view of the same.
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EXPLANATION OF PLATE X.

Fig. 1. SriRiFici; cvmhuatus. (Pago 13-^.)

a. Dorsal view of an example Iroiii ucar Santa Fc.

T). Siniilai- view of auotber example from Northern Missouri.

c. Ventral view of the sa;!'.e.

d. Lateral view of th ^ same.

Fig. 2. Spihii'KR (Maistinia) gi.auek var. C()NTi;actus. {Page loG.)

a. Ventral view of an exami^le, near average size.

6. Dois.il view of the same. The fpecimen lias been a little compressed.

c. Lateral view of a large example ; a little distorted by growth.

Fig. 3. Spirifer (Mautinia) planocoxvexu.s. (Page 135.)

a. Ventral view of a specimen, enlarged.

h. Dorsal view of the same.

c. Lateral view of the same.

Fig. 4. Spirifeuixa Kentuckensi.s. (Page 138.)

a. Ventral view of u specimen, enlarged ; one hinge-extremity naturally longer than the

other.

6. Posterior view of the same.

c. Dorsal view of another example.

Fig. 5. Spirigera planosulcata. (Page 143.)

a. Ventral view of average size of those contained in the collections.

t. Dorsal view of the same.

c. Lateral view of the same.

d. Dorsal view of another example.

Fig. 6. Spirigera subtilita. (Page 141.)

a. Ventral view of an example of ordinary size and form.

h. Dorsal view of an example proportionally shorter,

e. Lateral view of the same.

Fig. 7. Retzia mormonii. (Page 141.)

a. Ventral view of an example of ordinary size.

6. Dorsal view of the same,

c. Lateral view of the same.

Fig. h. Spikiferina octopi.icata. (Page 139.)

a. Ventral view of an example a little below average size. *

6. Ventral view of another exa'.nplo ; test removed by exfoliation,

c. Front view of the same.

Fig. 0. HicMiPRONiTKS CRiNiSTRiA. (Page 124 )

a. Dorsal view of an example somewhat compressed.

Fig. 10. RiiYNCiioxELLA metaxlica. (Page 129.)

a. Ventral view, natural size.

b. Dorsal view of the same.

c. Lateral view of the same.

(/. Front view of the same.
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EXPLANATION OF PLATE XL

Fig. 1. AvicuLOi'ECTEN Corkvanus. (Pago 147.)

a. Left valve, a natural cast ; tlie test nautiug.

I). Left valve of similar character, somewhat distorted by iiressure.

Fig. 2. AvicuLOPECTEN' M'CoYi. (Pago 149.)

a. Left valve. The e.xamplo is inconipleto, but the full size of the ears is either shown or

indicated. The free border should be extended about one-third more for ears of that

size.

Fig. 3. Aviculoi'ecten ? ixteulineatus. (Page 149.)

a. Left valve.

Fig. 4. MoxoPTEiuA MAniAX. (Page 151.)

a. Eight valve. t5ome examples show a little greater proportionate elongation, and some have

the median angle raised into a distinct carina.

h. Front view, showing lunule.

c. Fragment of surface enlarged, showing striaj of growth.

FiG. 5. PiNN'A I'ERACUTA? (Page 151.)

a. Fragment of the right valve. The outline shows the supposed shape of the whole valve

Fig. G. Sciiizodus Wheeleki. (Page 154.)

a. Right valve, of about ordinary size. Natural cast ; the test wanting.

h. Left valve, in a similar condition.

Fig. 7. Bakevellia paiiva. (Page 153.)

a. Left valve, enlarged. From New Mexico.

b. Left valve, enlarged. From Arizona. Probably of the same species as the other.

Fig. 8. Myali.va? Swallovi. (Page 152.)

a. Natural cast of left valve, natural size.

Fig. 9. Spiiiifer Eockv.montanus. (Page 134.)

a. Ventral view of a specimen of ordinary size.

6. Dorsal view of the same.

c. Lateral view of the same.

il. Dorsal view of another example, having iilications a little more angular.

Fig. 10. Tep.ebratula (Diklasma) bovidens. (Page 144.)

a. Ventral view of more than usually elongate example.

b. Dorsal view of the same.

c. Lateral view of the same.
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EXPLANATION OF PLATE XIL

Fig. 1. Bkllkrophon chassits. (Page 157.)

a. Dorso-lateral view.

Fig. 2. Euompiialds peknodosus. (Pago 156.)

a. View of upper side.

h. Umbilical view, sLowing the nodes.

Fig. 3. M.\crociieilu.s anguliferus. (Page 160.)

a. A large example, having the angle unusually prominent and distinct.

h. Auotber view of the same.

c. A smaller example ; the angle less distinct.

d. Another example, with angle distinct.

e. Young example, iu which the angle is hardly perceptible. .

/. Another example, in which the flattened upper side of the angle is very narrow.

Fig. 4. NATicorsis nana. (Page 159.)

a. Example from Nevada.

h. Another view of the same.

Fig. 5. Pj.atycer^\s Nebrascense. (Page 159.)

a. An example from the typical locality in Nebraska.

T}. Another view of the same.

c. An example from near Santa F(S, N. Mex.

cl. Auotber example, with angle distinct.

e. Another view of the same.

Fig. G. Denialium canna. (Page 156.)

a. A large example ; the outline showing the supposed full form.

6. A mold of part of tbe surface, showing the minute longitudinal striaj.

Fig. 7. Ali.okisma snnoiiNEATA var. (Page 155.)

a. Left valve.

6. Front view.

Fig. 8. Aviculopecten occidentai.is. (Page 146.)

a. Left valve.

/). Eight valve. The specimen was imperfect. Tbe body of the shell should be at least one

third larger for ears of the size represented in the figure.
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EXPLANATION OF PLATE XIII.

Fig. 1. Ni!;i;iTi.\A? PiiASEOLARis. (Pago 1G7.)

a. View of upper side of example of uietlium size.

6. Lateral view of the same.

c. View of the under side of the same.

d. Small example, showing the suLall fold against the spire.

c. Large example, showing the aforenamed fold, and also the obtuse revolving angle.

Fig. 2. Camptoxectes stygius. (Page 164.)

a. Adult example, right valve.

h. Small example, interior of right valve.

c. Same, enlarged.

Fig. 3. OsTitEA STIJIGILICCLA. (Page 1G3.)

a. E.xterior of the deeper valve, natural size, showing scar of attachment.

ft. Lateral view of the same.

c. Inside view of the same, showing parts about the hinge.

f7. Interior view of the upper valve.

Fig. 4. Inocekamus crassalatus. (Page 16G.)

a. Right valve, the largest in the collections.

h. Another example, right valve..

c. Left valve, natural oast, showing the faint auricular furrow.

FrG. r>. Myophohia ambilineata. (P.age 1G6.)

a. Eight valve, natural size.

&. The same, enlarged.

Fig. G. Fextaci;inu.s ASTEULSCUS. (Page 1G2.)

a. Articular face of a segment of the cohium.

6. Portion of a column, showing the alternating larger and smaller segments.

CRETACEOUS.
Fig. 7. Pinna I'ETiiiNA. (Page 182.)

a. Right valve, natnral size.

h. Transverse section of the shell a little behind the niidlcugth.
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EXPLANATION OF PLATE XIV.

Fig. 1. ExoGYHA poudeiiosa. (Pago 172.)

a. Exterior view of the larger valve ; less tbau average adiilt tizo.

i. Interior view of tlie same.

c. Longitudinal section of the same, showing thickness of test.

Fig. 2. Osthea pudoentia. (Page 171.)

o. Exterior view, natural size, of the lower or more capacious valve, showing very small scar

of attachment.

h. Exterior view of upper v.ilye of the same, showing small prominent beak.

c. Interior view of upper valve.

d. Interior view ot lower valve.
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EXPLANATION OF PLATE XV.

Fig. 1. Inoceramus defouiiis. (Page 179.)

a. Exterior view of left valve, showiug portion of the test.

I). Section of the test of a large example, showing its prismatic strncture and great thicken

ing at the borders.

Fig. 2. Ostijea cortex. (Page 170.)

a. Exterior pf upper valve.

b. Interior of the same.

c. Interior of lower valve, showing hinge and area.

Fig. 3. Inoceraiics fragii.is. (Page 178.)

a. Ilight valve.

Fig. 4. Li.ngula. subspatula. (Pago 1G9.)

a. Dorsal valve.

Fig. 5. Serpula intrica. (Pago 205.)

a. Example, twice enlarged, showing unusual contortion.
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EXPLANATION OF PLATE XVL
Fig. 1. lNOCEi!AMUs n.ACCiDus. (Page 17;:!.)

a. Left valve, uatural size, but some examples are larger.

h. Interior view of beak and binge, rigbt valve.

Fig S, Inoceramcs dimidius. (Page 181.)

a. Left valve, ordinary natural size.

b. Rigbt valve. Part of tbe sbell witbont concentric folds,

e. Front view, showing convexity of both valves.

(?. Left valve, showing unusually small concentric folds.

Fig. 3. Ikocehamus peoblematicus. (Page 177.)

a. Left valve.

Fig. 4. Lxoceramos Bauabini. (Page 180.)

a. Left valve.
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EXPLANATION OF PLATE XVII.

Fig. 1. Gi;ypiiea Pitcheri var. (Page 171.)

a. Interior view of the convex or lower valve.

1). JCxterior view of the aame.

c. Lateral view of tbo same, sbowiug the curvature.

d. Less elongate example of a convex valve.

c. Exterior of upper or flat valve.

/. Interior of tbe same.

Fig. 2. Exogyua i^sviuscula. (Page 173.)

a. Lateral view of a moderately large example.

b. Inner view of a smaller example.

c. Lateral view of tlie same.

d. External view of tbe same.

Fig. 3. Exogyra costata var. fluminis. (Page 174.)

a. Lateral view of tbe largest example in tbe collection.

h. Dorsal view of tbe same.

c. View of tbo flat valve connected with tbe deep one.

(f. Exterior view of small example.

Fig. 4. Lijia Wacoensis. (Page 176.)

a. Right valve, natural size.

h. Left valve of another example. ^
c. Lateral view of tbe same, showing its convexity.

Fio. .'>. Camptoxectes pi.atessa. (Page 176.)

a. Right valve. Tbe surface-markings mostly removed, and i-^e radiating striaj a little too

strong in the figure.

Fig. G. Mactra? inx'Ompta. (Page 185.)

a. Right valve, enlarged one-half.

b. Dorsal view of the same example.

Fig. 7. Corbola ni:matopiioka. (Pago 188.)

a. Right valve, external view, enlarged.

b. Left valve, external view, enlarged.

c. Right valv(^, interior view, showing hinge.
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EXPLANATION OF PLATE XVIIL

Fk;. 1. Cassiope VViiitfieldi. (Page 19;;.)

a. Lateral view, sliowins; tbe umbilicus.

l'"lO. 2. LlSPODESTHES I.INGULIFERA. (Page 192.)

a. Specimen enlarged ; callus auJ test mostly exfoliated. This, however, sbows the volutiona

of the spire aud tbe posterior canal, wbicb would otherwise be hidden.

b. Outline of the same, uatnral size.

I'lii. :'.. Li.sroDESTiiES NUPTiALis. (Page 192.)

«. Specimen, natural size ; test partially exfoliated.

h. Same, enlarged.

Fig. '!. Anciiura ? kusifohmi.s. (Pago 190.)

a. Natural size; test mostly removed by exfoliation.

Fig. 5. Admetoi'sis gregaria. (Page 19a.)

a. Natural size, showing aperture and folds of the columella.

h. Another examjile, enlarged.

Fig. G. Eulijiella eunicula. (Pago 197.)

a. Specimen, a little enlarged, showing aperture and straight columella.

Fig. 7. Nehitina (Velatella) carditoiues. (Page 1S9.)

0. View of upper side, natural size.

h. Lateral view of the same.

c. View of under side of the same, showing the broad inner lip.

Fig. 8. Axisomyon centrai.e. (Page 194.)

a. Upper view of natural east of the iuterior ; summit broken off.

h. Lateral view of the same. The specimen has been somewhat compressed vertically.

Fig. 9. Anisomyon rokealis. (Page 193.)

a. Summit view.

h. Lateral view of the same.

Fig. 10. TuRBOXiLLA (Chemnitzia) melaxopsis?. (Page 197.)

a. Portion of tbe spire of au imperfect example.

Fig. 11. ToRiTELLA Uvasana. (Page 195.)

a. Example cf ordinary size, broken at both ends.

h. Portion of the surface of the last volntion of tho same.

]"iG. 12. Lucina surundata. (Page 184.)

a. Right valve.

Fig. 1;1. Idonearca depres.SA. (Page 183.)

a. lliglit valve.

h. Dorsal view of the same exami)li'.

Fig. 14. Leiopi.stiia (P-silomVa) Meekii. (Page ISG )

a. Natural east of right valve.

/;. Kight valve, showing part of the fine surface-markings.

'. Loft valve.

(/. Front view of a.

Fig. 1."). Leiopistiia (Cy.mella) uxdata. (Page 1^*7.)

a. View of left v.alve.
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EXPLANATION OF PLATE XIX.

Fig. 1. Ammonites Losvianus. (Page 201.)

a. Side view, the outer chamber partly broken away.

b. Portion of the plan of a septum.

Fig. 2. Helicoceras Pariense. (Page 203.)

a. Upper view of part of one volution.

6. Dorsal view of part of the same, showing double row of nodes.

c. Transverse section of the latter through the nodes.

d. A similar section made between the nodes.

Fig. 3. Scaphites Warreni. (Page 200.)

a. Imperfect example, showing only part of the last turn.

Fig. 4. Baculites ovatus. (Page 199.)

a. Outline of transverse section of outer chamber, near the last septum.

t. Small example from near Paria, Utah.

c. Transverse section of the same.

Fig. 5. Baculites ovatos var. (Page 200.)

a. Fragment of the chambered portion.

h. Transverse section of the same example, about midlength.

c. Plan of one of the septa.
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EXPLANATION OF PLATE XX.

Fir, I. UrcilicniiAS SwAi.LOvr. (Page 2U2.)

a. Side view, full size, except that about ouehalf of the outer chamber has been broken

away.

b. Front view of the same.

c. Plan of septum.
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EXPLANATION OF PLATE XXL

Fig. 1. PHYSA W,KROiMATlS. (Pilge 211.)

a. Example from Utab.

b. Another view of the Siiiiie.

Fig. 2. Phys.v BniDGEiiENSis. (Page 210.)

a. An example rather less robust than the typical forms.

Fig. 3. Hklix Leidyi. (Page 211.)

«. A natural cast, the test beiug entirely removed.

I). Another view of the same.

i\ An example showing the surface-markiDg.s of the test.

Fig. 4. Vivii'ARUS TuocmroRMis. (Page 214.)

a. Typical form ; a medium-sized example.

h. Another example.

c. Another, showing the apex quite comiilete.

Fig. 5. ViviPARUS tkochlfokmis var. (Page 215.)

a. Medium-sized example, showing aperture.

h. Opposite view of the same.

Fig. 6. ViviPARus ionicus. (Page 215.)

a. Upper view of rather small example.

b. Side view of the same.

Fig. 7. ViviPARCS ? ?. (Page 215.)

a. Side view of example of ordinary size, enlarged.

b. Opposite view of the same.

Fig. H. Pi,anorws Utahen.sls. (Page 209.)

n. Upper view of specimen, adult size.

Fig. 9. Gokiobasls Nebrascensis. (Page 213.)

a. Example with revolving lines more than usually disiiuct.

b. Another examijle, differentl}' and more faintly lined.

c. Another, still differently lined.—All natural size.

Fig. 10. Goniobasis tenuicarinata. (Page 212.)

a. Example with two carina!. Also showing nearly full form of aperture.

b. xAnother with carinaj more than usually distinct and numerous.

Fig. 11. Go.NioBAsis teneua. (Page 212.)

a. A complete example, rather less than average size.

b. Another similar example, opposite view.

c. Another example, full average size.

Fig. 12. Unio vetu.stus. (Page 200.)

a. Left valve.

b. Interior, right valve.

c. Interior, left valve.

rf. Dorsal view of a partially-crushed example.

Fig. 13. Cyrena (Veloriiina) Durkeei. (Page 207.)

a. Left valve, ordinary size.

b. Hinge of right valve.
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