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CONTRIBUTIONS TO INVERTEBRATE PALEONTOLOGY, NO. 2:
%%TE(;F]?’&ICEESOUS FOSSILS OF THE WESTERN STATES AND TER-

By C. A. WHITE, M. D.

The present article is a continuation of the one entitled Contributions
to Invertebrate Paleontology, No.1 (and bearing the same sub-title),
which was published in the Annual Report of this Survey for 1877. The
material upon which this article is based, like that which formed the
basis of the former one just referred to, has been collected by different
persons from Cretaceous strata, at different and widely-separated locali-
ties in the western portion of the national domain.

In connection with the establishment of this series of illustrated ar-
ticles, under the general title of ¢ Contributions to Invertebrate Paleon-
tology,” the hope was entertained that the subjects which they should
involve might be treated philosophically and somewhat exhaustively ;
and that upon those subjects some important generalizations, both
stratigraphical and zoological, might be based. Cireumstaneces required
the publication of the former article without an opportunity for satis-
factory discussion of the subjects which properly pertained to the fossil
forms described and figured therein; and the abolishment by act of
Congress of this Survey, as at present organized, without atfording an
opportunity to pursue any further studies in the field before its publi-
cations must cease, makes it necessary to publish this material, as well
as that of the two iﬂllﬂwmq articles, in a similarly umatquctan man-
ner with that of the first. The main object of this series of articles as
originally planned has therefore not been attained, but as none of the
species embraced in any of them have ever before been illustrated, an
1mportant, object will have been acecomplished by the illustration of so
considerable a number of species as 1s here represented by figures of
typical specimens.

A part of the species embraced in this article were published in differ-
ent reports of the Survey by Mr. Meek, before his death ; a part of them
by the writer, in the Bulletin of the burrex and the Pm{*eedmfm of the
National '\Iuaenm and the remainder are here published for the first
time. The nwater part of the fossils were collected by persons connected
with this Sm‘vuy, but a part of them have been sent to the office of the
survey and the National Museum by private parties. Among these are
the two corals which are first noticed on the following pages, and Pinna
lakesii, which is described on a subsequent page. These three species
were included in a collection of fossils which was sent for examination
to the office of the Survey by Mr. Arthur Lakes, who collected them
from the Cretaceous strata on Fossil Creek, 16 miles westward from
Greeley, and 6 miles southward from Fort Lnlllns Colo. These two corals
present so conspicuously a Paleozoic facies tlmt it is proper to call
especlal attention to their stratigraphical position. Mr. Lakes’s known
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6 GEOLOGICAL SURVEY OF THE TERRITORIES.

familiarity with the geology of that region would of itself incline me to
refrain from questioning the L(}ll‘EGtHESS of his reference of these fossils
to Cretaceous strata, notwithstanding their Paleozoic aspect; but, for-
tunately, he has made such questmnmﬁ* 1mpossible, by sendm% pieces
of rock in which both the corals and well-known forms of Cretaceous
molluscan shells are imbedded together. Besides this, I have myself
visited that locality and made collections from its strata, some forms of
which I recognize as of the same species as a part of those sent by DMr.

Lakes. 1 211.50 recognize the strata there as belonging to the lower POT-

tion of the Fox Hills Group of the Cretaceous series, as that group is
developed in Colorado; and they are doubtless equivalent with a por-

tion of the Fort Piﬂl‘l‘ﬂ Group, or Cretaceous No. 4, of the Upper Mis-
souri River region. _

Remains of the Ceelenterata are exceedingly rare in all the Creta-
ceous rocks of Western North America, and therefore the discovery in
them of any coralline form is of more than ordinary interest ; but the
interest concerning these two forms is greatly increased by theu evident
Paleozoic affinities. Being imbedded in sandstone, the condition of
their preservation is not such as to give entirely Sdtlafaﬂtnry results
from their study. I have therefore referred them provisionally to Pale-
ozoi¢ genera, because, in their visible characteristics, they correspond
more nearly with thuse genera than with any others l{ﬂﬂwu to me.

Prof. H. Alleyne Nicholson, of the University of St. Andrews, Scot-
land, whose labors in the fossil Actinozoa and Polyzoa are so well known,
has kindly examined specimens of both these forms at my solicitation
and to him I am indebted for valuable notes concerning them, from
which I have drawn in the following remarks embraced in the descrlp-
tions of the species.

Several years ago, while examining the conglomerate beds of the Da-
kota Cretaceous Group in Western Iowa, I found among the pebbles, of
which those beds are so largely composed, some fragments of Paleozoic
corals. These coral-pebbles were water-worn like the others, and like
them they were also siliceous. That region was traversed by the east-
ern shore-line of the earlier inter ﬂmltlllﬁllu.ﬂ Cretaceous sea, the waters of
Jwhich washed the whole series of Paleozoic strata there. The fossils of
those strata, especially the corals of Devonian and Upper Silurian age,
are often silicitied, and they doubtless reached that condition before
CUretaceous times. It 1s, therefore, easy to understand that the corals
found in the pebble-beds referred to are really Paleozoic corals which
were redeposited in Cretaceous strata, and not Cretaceous corals of
Paleozoic types.

The case, however, 1s quite different with the corals sent by Mr. Lakes
from the Cretaceous strata of Northern Colorado. These corals are
calcareous and not siliceous, and they are also comparatively fragile.
They present no appearance of having ever been water-worn, nor does
the stratum in which they were found, an ordinary slightly calcareous
and slightly muddy sandstone, contain any water-worn masses of any
kind larger than the grains of coarse sand. We therefore necessarily
reach the counclusion that these corals are really of Cretaceous age,
although having so much the aspeet of Paleozoic forms.

I am indebted to the late Prof. B. F. Mudge for the types of two new
forms from the Dakota Cretacecus of Kansas ; and a very interesting part
ot the tollowing described species have been 1‘&&&1?&(1 from the Oretaceauiy
strata of Tema having been collected at different localities and for-
warded by Mx. D. H. Walker , Mr. G. W. Marnoch, and Mr. S. W. Black,
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whose names are referred to in connection with the respective descrip-
tions.

It has not been thought necessary to rewrite, nor in many cases to
revise, the deseriptions of the fossils embraced in these articles which
were tormerly published by Mr. Meek in the publications of this Survey;
and I have, therefore, here copied his descriptions, and, to a great ex-
tent, tacitly followed his classification.

ACTINOZOA.
Genus CHATETES Fischer.

CHAETETES ?2? prvMIssus White.

Plate 12, fig. 14 a.

Cheetetes 27 dimissus White, 1879, Bull. U. 8. Geol. Sur. Terr., vol. v, p. 220.

Corallum ramose, dichotomously branching at irregular intervals;
branches cylindrical or subecylindrical, solid, the successive branches
diminishing in. size; corallites small, not exceeding I millimeter in
diameter, closely compacted together, diverging from the axis of the
corallum at an acute angle with it, and describing a slight upward curve
as they are projected towards the surface. Character of the surtace and
of the corallites unknown, the specimens being firmly imbedded in sand-
stone. One corallum, at least, seems to have consisted of a central or
basal mass, from which several stems diverged irregularly, each stem
bearing several branches.

Diameter of the stems and branches varying from 2 millimeters to 6
millimeters.

While this coral has all the outward appearance, and apparently the
ogeneral strueture, of the ramose forms of Chetetes or Monticulipora the
corallites seem to be entirely destitute of tabule, even when viewed
under the microscope in the section prepared for that purpose by Profes-
sor Nicholson. Ifthe tabule are really absent, as they appear to be, this
coral cannot be properly referred to Chewtetes, nor to any other form of
the Actinozoa, but it probably belongs to the Polyzoa. If it really be-
longs to the latter class, I do not know any genus to which it can be
referred; and as the specimens are not sufficiently perfect to warrant
a new generic diagnosis, I assign them provisionally to Chetetes.

Only two examples of this coral have been discovered, and, like all
other coralline forms in the Cretaceous rocks of the West, 1t is doubtless
a rare one. The rarity of the remains of Ccelenterata in those rocks is
no doubt due, not to a universal suppression at that time ot those forms
of life, but to the loeal or regional physical conditions which prevailed
at the time those Western North American strata were deposited. It
is a well-known fact that coral polyps require pure waters for vigorous
and abundant growth; and as the Cretaceous strata of the West consist
so largely of sand, it is evident that the waters in which they were
deposited could not have been congenial for a large development of any
of the forms of Ceelenterate life.

Position and . locality.—Strata of the Fox Hills Group, of the Cretaceous
series, at Fossil Ridge, 16 miles westward from Greeley, and 6 miles
southward from Fort Collins, Colo., where it is associated with the coral
next described, and also with various Cretaceous molluscan forms.
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Genus BEAUMONTIA Edwards & Haime.

BEAUMONTIA ? SOLITARIA (Sp. OV.).
Plate 12, figs. 13 a, b, and c.

Beawmontia ? solitaria White, 1879, Bull. U. S. Geol. Sur. Terr., vol. v, p. 221.

Corallum massive, compact; corallites prismatie, readily cleaving
from each other in the specimens discovered, unequal in size and also
in the shape of the transverse section, some of them being more than
twice as large as others, and the longer diameter of some being more
than twice as great as the short diameter of the same; average diameter
of the corallites not exceeding one millimeter; their walls thin, appar-
ently marked only by the ordinary lines of growth ; tabule plain, numer-
ous, variously flexed, but never to a great degree. No trace ot radiate
septa or of longitudinal striation of the corallites has been detected.

This coral much resembles Favosites in the character of the corallum
and the aspect of the corallites, but no traces of mural pores have been
detected, not even 1n the section prepared by Professor Nicholson, when
viewed under the microscope. In consequence of this, and of the irregu-
lar or flexed character of the tabulae, 1 refer it to Beaumontia. Appar-
ently the only known fact that suggests a doubt of the correctness of
such a reference is that Beaumontia has hitherto been known only in
Paleozoic rocks. This is also a rare form, and doubfless so for the
reasons explained in connection with the description of the toregoing
species. |

Position and locality.—Associated with the preceding and various
molluscan forms in Cretaceous strata of the Fox Hills Group, Northern

Colorado.
ECHINODERMATA.
Genus OPHIODERMA.

OPHIODERMA ? BRIDGERENSIS Meek.

Plate 12, fig. 12 a.

Ophioderma? bridgerensis Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1372, p. 475.

The type specimen from which Mr. Meek drew his deseription, and
irom which the figure on plate 12 is drawn, is the only example of the
species that, has ever been discovered. Therefore nothing more is known
ot 1t than was published (loc. ¢it.) by Mr. Meek. It was obtained by one
of the parties of the Survey from the ¢“last foot of Bridger Peak, 4 miles
north of Fort Ellis, Mont.,” where it is reported to be associated with
certain imperfect molluscan remains, among which Mr. Meek recognized
the following genera, namely: Gryphwa, Avicula, Pinna, Inoceramus,
Crassatella, Pholadomya, Turritella, and Gyrodes.

The following is Mr. Meek’s brief deseription: “ A small Ophiuran, with
disk depressed, nearly circular, and only 0.17 inch in breadth, showing on
the dorsal side ten ovate-subtrigonal radial plates that are joined together
over the inner ends of the arms, so as to form five pairs; arms small, only
about 0.75 inch in length, and at their inner ends 0.06 inch in breadth;
middle row of arm-pieces on the dorsal side slightly wider than long, and
hexagonal in form ; marginal pieces about as large as the middle ones,
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seen somewhat edgewise from above, and bearing a row of very small
short spines. Ventral side unknown. The specimen is not well pre-
served ; perhaps I should eall it Opliolepis bridgerensis.”

CONCHIFERA.
Genus OSTREA Linngeus.

OSTREA SOLENISCUS Meek.

Plate 11, figs. 2 a and b.

Ostrea soleniscus Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 487.

The name of this species was given by Mr. Meek in a catalogue of fos-
sils, on page 276 of the Annual Report of this Survey for 15::71 but as
no description or diagnosis then accompanied it, the name GELII date
only from 1873, when his description was first publmhed (loc. eit.). The
following is Mr, Meeld’s diagnosis of thespecies, together with his remarks
upon it:

¢ Shell attaining a large size, becoming rather thick in adult ex-
amples, generally straight, greatly elong .:Lted, and comparatively very
narrow, with parallel lateral margins. Lower valve with moderate
1111:{31‘11*’11 cavity, and having the appearance of a little gutter or elon-
gated trough ; b{,ah usuall} nearly straight, rather obtusely pointed,
and more or less distorted by the scar of attaﬂhment 1]“&1’1’161’113 area of
moderate size, strongly striated transversely, and pmﬂdeﬂ. with a large,
deep, longitudinal furrow; surface apparently only with moderately s
tinct marks of growth. Uppvr valve almost flat externally, but nearly as
concave as the other within; beak usually a hittie truumted llf“&lﬂe*lt-
area marked with strong tmnsw erse striee, and having 1ts 1116%1.&1 ridge
very prﬂmluenf, and occupying as much EL"': one-third ltb breadth. bur-
face as in the other valve, or perhaps a little smoother.

¢“ Length of adult examples about 18 inches; breadth of the same
about 2. 50 to 3 inches.

¢ Although not a very uncommon species, I have seen no entire speci-
mens of this remarkable shell. It will be readily known by 1ts unusu-
ally narrow, elongated, and guuemlh straight form. The shell is usually
fﬂund broken into several pieces, but casts of the internal cav ity are
not unfrequently met with entire. One of these now before me is ueqrh
one foot in length and only two inches in breadth. It often had a curi-
ous habit of growing in groups of three shells, attached to each other by
the backs of their beaks. 1 have seen laJrﬂ‘*e numbers of them closely
arranged, or nearly in contact with each other at Coalville, all with
their bEﬂkR downward, or at right angles to the pl‘me of the sandstone
strata. When found where 1t h-;IS orown isolated, the shell is sometimes
arched to one side.

“Locality end position.—This species ranges through nearly the whole
thickness of the Cretaceous sandstones near Coalville, Utah, and 1s also
found in the Cretaceous coal-bearing sandstones at Bear River City,
Wyo., as well as in the sandstone rlflﬁe of the same age on the Uumn
P:Lﬂlilﬂ Railroad, a few miles east of the latter locality. "

I have frequentl;; collected specimens of this species in the region in-
dicated by Mr. Meek, and have verified all his observations as given
above, but no specimens more perfect than his types have ever been dis-
covered. While a large majority of the specimens have the long slender
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form described by Mr. Meek, there are many also which are not so much
elongated, but which are evidently of the same species. This remark
applies not only to the young, which were proportionally short, as shown
by the lines of growth upon the anterior portion of adult shells, but also
to many that are massive and evidently of adult growth. SCtill, the spe-
cies has always much more than the average proportionate length. The
habit of this oyster, mentioned by Mr. Meeck, of uniting its shells in
groups of three, by their deeper valves, 1s not confined to this species
alone. I have often observed it in the case of 0. glabra M. & H. of the
Laramie Group. I suppose 1t to have been a not uncommon habit with
oysters that-lived on sandy bottoms, because, in all the cases I have ob-
served, the specimens were collected from soft sandstone strata; and
yvet in all these cases the majority of their associates of the same species
were free. It is a common habit with oysters to attach themselves to-
gether, but why they should so often have been attached together in the
manner described 1s not easy to understand.

Considerable variation in form is very common in all species of Ostrea
proper, and some very elongate examples of the living 0. virginica are
occasionally brought into the markets from various places along the At-
lantic coast. This fact was illustrated by a large labeled series pre-
pared at the Smithsonian Institution by Mr. W. I-[ Dall for the Centen-
nial Expesition in 1876. In reply to some inquiries, Mr. Dall writes me:
“In the case of (. virginica there is no doubt that a position where it is
subjected to currents, and especially if the water carries a little sediment,
will induee a long, thin growth, with parallel sides; while still waters
tend to produce a rmmdul fm‘m The normal 1s between the two. DBut
there are normally long species and normally round, besides twig-climb-
ing species, all of which, in a state of nature, may be differently affected
from thinned and planted oysters.”

There 1s no room for doubt that Ostrea soleniscus 1s a normally long
and slender species. That its elongate form is not due to the same cause
which elongates the specimens of O. virginica before referred to 18 shown
by the fact that so many of the longest of them are found in a vertical
position, evidently their natural one, in relation to the plane of the strata
Lﬂltt“lllllnﬁ them, as mentioned by Mr. Meek, and also observed by my-
self. It is also Lﬂlltl“L indicated bj; the fact thttt so many of them grew
1n clusters of three, attached together by their larger valves, and by the
absence of any evidence in the character of the strata that they were de-
posited in water having a current of sufficient strength to produce such
a result.

I know of no other American oyster, either fossil or recent, that need
be confounded with this species The anterior portions of many of the
specimens, as they are often found broken off, resemble corresponding
portions of O. longirostris Lamarck, as figured hy Goldfuss; but &lthﬂunh
that spectes is an elongate one, O. ‘soleniscus is cﬂustantly a much more
slender species.

OSTREA ANOMIOIDES Meek.

Plate 11, figs. 4 @ and b.

Ostrea anomioides Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 438.

No other examples of this species besides those of the original collec-
tion have ever been obtained. The figures on plate 11 are drawn from
Mr. Meek’s types, and the following is his description of the species,
together with his remarks upon it:

‘““ Shell rather small, very thin, depressed-plano-convex, and without
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any visible scar of attachment, varying from ovate to circular; rounded
or sometimes a little straightened on.the hinge-margin; beaks hardly
projecting beyond the outline of the cardinal margin. Lower valve very
shallow ; eartilage-pit unusually small, shallow, and short. Upper valve
almost perfectly flat; cartilage attachment even shorter than that of the
other valve, and slightly convex on its inner margin. Muscular secars
unknown; surface of both valves with small, regular concentric wrinkles
most distinetly marked on the central region.

‘““ Greatest diameter of one of the largest oval specimens, 1.70 inches;
breadth, 1.40 inches; convexity, 0.23 inch.

‘““ This species 1s remarkable for the thinness of the shell, the slight
convexity of the under valve, and the flatness of the upper, as well as
for its rounded or slightly straightened cardinal margin, and the absence
of any scar of attachment, or of any traces of muscular impressions
within. These external characters, and.the regular small concentric
wrinkles, give the exterior of lower valves of circular specimens some-
what the appearance of a Lucina or Dosinia, while in other individuals
1t looks more like an Anomia or Placuna.

“Locality and position.—Missouri River, below Gallatin City, Mont.
Cretaceous.”

The comparative smoothness of these shells is so unusunal with mature
shells of any of the Ostreidae as to suggest the possibility that they are
immature examples; but their m}nmdemble abundance, and the nearly
uniform size of all the specimens, seems to indicate that they are adult
shells. If so, they evidently do not belong to the typical section of the
genus OStref.s ; but without some knﬂwledge of the character ot the mus-
cular markings, it 1s unprofitable to offer any suggestions as to their
true generic affinities.

Subgenus ALECTRYONIA Fischer:
OSTREA (ALECTRYONIA) BLACKII White.

Plate 14, figs. 1 a and b; and Plate 17, fig. 4 a.

Ostrea blackii White, May, 1880, Proc. U. S. National Museum, vol. ii, p. 293.

Shell irregularly subovate in marginal outline, moderately capacious;
beaks small, sometimes obscure and Eﬂmetliﬂeﬁ mﬂduﬂtuly prominent,
pointing a llttle backward, but not conspicuously so. Lower valve
usually moderately deep and capacious, i1ts convexity being more prom-
iment about the middle than elsewhere often subalate, but the latter
feature 1S usually obscure; scar of mttachment at thu beak usually
present, and often mﬂdemteb large; ligament-area usually short and
rather %]]1‘111 but sometimes (,{}mparatn ely large and laterally extended ;
ligament- farrow well d efined, and of the usual character. Upper vah*
nearly flat, and cc}rresl}ﬂndmﬂ' with the lower in other respects, except
that it is not so broad at the hinge border, and never has there the
subalations which sometimes mark the lower T"lh'e The adductor scars
are moderately large, and of the form common to Alectryenia, namely,
curved-spatulate. Surface of both valves marked by concentric lines
and strong imbrications of growth, and each by a dozen or more radi-
ating ribs or plications, which constitute a conspicuous feature of the
ShE]] but they are usually somewhat less distinet upon the upper than
upﬂn the lower valve.

Length, 68 millimeters; greatest breadth, 62 miliimeters; thickness,
o2 HlllllIIlEtE"lS.
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In form and general aspect this shell approaches that of a typical
Ostrea, but in the character of its adductor scars, the extent; of its plica-
tions, and the subalation of its cardinal border, it is properly referable
to the seetion Alectrs yonia. The only shell with which it need be com-
pared is that of O. bellaplicata Shumard, also from Texas. It differs
from that shell in being constantly ldrcrer, proportionally less capacious,
broader towards the base and in having its hinge- bﬁrder longer and
more oblique.

Locality and position.—Cretaceous strata, Collin County, Texas, where
it was collected by Mr. S. W. Black, and sent by him to the Smithsonian
Institution. The specific name is given in his honor.

Genus EXOGYRA Say.

Exo0GYRA WINCHELLI White.

Plate 13, figs. 1 a, b, ¢, and d.

Exogyra winchelli White, May, 1830, Proe. U. S. National Museum, vol. 1i, p. 294.

Shell of medium size, irregularly Suhnmte in margmal outhue ; sessile,
or attached by a large part of the surface of the lower or left valve, be-
ing obliquely inclined so that the anterior border is very much higher
than the posterior. Lower valve massive, moderately deep, its front side
nearly perpendicular and of considerable height vertically; umbo ver-
tically flattened continuously with the front side, and broadly curving
backward ; bealk closely incurved under the posterior border and con-
cealed; hg -amental groove long and narrow, occupying the whole ecurva-
ture of the umbo. Upper valve nearly flat, thick, the anterior part be-
ing much thicker than the posterior; beak vertically thin or compressed,
closely coiled in a plane with that of the valve, making a little more
than one entire volution. Surface marked by coarse lines of growth,
and, near the anterior borders of both valves, especially the upper, it is
usually deeply laciniate.

Length, 90 millimeters; breadth, 66 millimeters; height in front, 55
millimeters.

This species belongs to the same section of the genus Lrogyra with
E. haliotoidea Sﬂwerly sp. and H. walkeri White. The latter species 18
larger and proportionally broader than K. winchelli and not properly
sessile, as the latter species is. FH. haliotoidea, as figured by d’ Orbigny
in Pal. Ffrancaise, t. 1ii, pl. 478, differs from K. winchelli in being propor-
tionally higher in front and narrower in transverse diameter, and I not
having the beak so much incurved. E. interrupta Conrad, from Missis-
sippl, also belongs to the same section, but that species is described as
having radiating ribs, which K. winchelli has not.

Position and locality . — Cretaceous str: ata, Collin County, Texas, where
it was collected and sent to the Smithsonian Institution by Mr S. W,
Black. The collections of the Institution also contain a fine example
sent by Prof. A. Winchell many years age from Prairie Bluffs, Ala.,
which is believed to be specifically identical with the form here deseribed,
but it is proportionally more elongate, has a larger muscular scar, and
the umbonal curve is a little more abrupt. The specific name is given
in honor of Professor Winchell.



WHITE. ] CRETACEOUS FOSSILS. 13

HEXO0GYRA FORNICULATA White.
Plate 14, figs. 2 @ and b.

Gryphea pitcheri Marcou, 1858 (not Morton), Geol. of N. A., pl. iv, figs. 5 and 6.
Gryphea navia Gabb, 1861 (not Conrad), Proe. Acad. Nat. Sei. 'Philad. , P« 225 1b., Paleont.
(}ﬂllimum vol. 1i, p. 273.

Exogyra forniculata W]nte; Mmy 1880, Proc. U. 8. National Museum, vol. ii, p. 293.

Shell of moderate size, subtribhedral in lateral outline, somewhat com-
pressed vertically; under or left valve thick, especially its umbonal
half'; beak curved strongly towards the posterior border and in the plane
of the free margins of the valve, not forming so much as one complete
volution, its point being free but closely approaching the posterior bor-
der of ’rhe valve ; 11f‘-amcn* area irregularly triangular, moderately large,
extending to the apex of the beak, its sulcus well devdﬂpul interior
surface 11.:141:11]51 the usual Ehm&eterlatws of the genus. A tamt illy-de-
fined sulcus is apparent on the posterior portion of the Surfa-{:e,, extend-
ing from the umbo to the basal border, between which suleus and the
laterally tlattened-concave posterior border of the valve there is an
equally indefined radiating curved ridge. The anterior portion of the
valve is marked by a strong, angular, rough earina, or ridge, which ex-
tends from the beak to the basal border. The prominence of this ridge
oives a flattened aspect to the outer surtace of the valve and also pro-
duces a tflattened space of considerable width between i1t and the an-
terior margin. Surface marked by the ordinary coarse lines and imbri-
cations of grewth common to the Ostreidae, and upon the ridge just
described there are oceasional nodes, or vaulted projections of portions
of the shell. Upper vaive flattened and having much the aspect of that
of a Gryphea.

Length, 70 mil]imeters; breadth across the base, where it is widest,
50 mﬂllmetem

This shell is much 11Le a Gryphea in general aspect, but it is referred
to Exogyra because of its laterally-curved umbo and beak. It is often
difficult to point out clear distinetions between these two genera, but the
lateral eurvature of the beak appears to be the most constant and im-
portant characteristic of Erogyra, distinguishing it from Gryphea. Spe-
cifically, this shell is well marked by the strong o, rough, angular carina,
its free beak, narrow umbonal region, and broad base. In these T&SI}EGfb
1t differs too mueh from any deaeribed species except a variety ot Gryp-
heea pitcheri, to make detailed comparison necessary.

Morton’s Gr; Jph{m pitcheri has, unfortunately, been the cause of much
controversy among paleonti}lnﬁmts, in which the species here described
has been involved because of some general resemblance which it bears
to some varieties of the former. It 1S not my purpose to add anything
to that controversy, but to endeavor, by the following remarks, to iree
Frogyra forniculata from necessary connection with it.

Professor Marcou (loc. cit.) referred this species to G. pitcheri, and
gave excellent figures of it, but it differs materially from any of the sev-
eral varieties of G. pitcher: in (not to mention other features) the invari-
able lateral deflection of the beak. If Gryphwa be distinet from Erogyra,
then this is a generic character ; and, in any case, it is at least a strong
specific one, and one which is constant and readily recognizable.

Mr. Gabb (loc. cit.) referred this species to G. navia Conrad; and on
p. 274 of the last-cited work he gave a new name, G.mucr f}nﬂiﬁ to the
true G. navia, or to a form that its author cited as such. Mr. Conrad
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appears never to have known E. forniculata. His original figures, in
Emory’s Mex. Bound. Report, of G. navia, which he properly 1’1}garded as
only a variety of G. pitchert, are uﬂmlatfﬂmblﬂ in their identity, and illus-
trate a well-known form which, although in a general way resembling,
is distinctly different from L. fm R?{?Mmm Bem{leg this, Mr. Conrad, in
his accompanying description, refers, as already 111t1u1£1,ted to Reemer’s
figures in Kreid. von Texas, 1}1 19 ﬁﬂ‘ 1 a, b, and ¢, as excellent repre-

sentations of his G. navia, which are also Very different from F. Jornicu-
lata in their long iﬂﬁrtmali y arched beaks. Mr. Gabb also refers to those
figures of Reemer as illustrations of his G. m ucronata ; and there is, there-
f{}re no room for doubt as to the mutual 1dentity Uf the forms tﬂ which
these two names were respectively applied by Mr. Conrad and Mr. Gabb.
The latter author discriminated correctly between the true G. navia, as
represented by Conrad’s and Roemer’s figures respectively, and F. f
niculata, and he possibly intended to give a new name to the latter form
instead of the former; but he did 11::}t and the latter has gone without
a_correctly-applied name uutﬂ I pubhbhud it as K. forniculata in Proe.
U. S. Nat. Museum, vol. ii, p. 293.

Position and Iﬂmhty —-—brumueous strata, Bexar County, Texas, where
it was collected by G. W. Marnoch, esq., tﬂfrether with many well known
Cretaceous species of that re.ginn. It is also found at numerous other
Texan localities.

Genus ANOMIA Linnzus.

ANOMIA PROPATORIS (Sp. nov).
Plate 12, figs 15 a and b.

Shell rather small, irregularly and a little obliquely subovate or sub-
circular in marginal outline ; test pearlaceous and moderately thin, as is
usual-in Anomia. Upper valve convex; beak small, depressed, not quite
marginal ; surface marked by somew hat coarse, 11*1’*6**111‘,11* wrinlkles of
OTOW th b} a few radiating wrinkles in the ambonal region. and by fine,
close- bu, raised, radiating strie, the latter appearing more {hstmcﬂy
on the forward pm"t} of the shell than elsewhere. Under valyve unknown.

Length of the most perfect EEELIH})IB in the collection, 11 millimeters ;
breadch, 10 millimeters; convexity, 5 millimeters.

This shell resembles A. gryphorh Jnﬂhua Meek, the typical examples of
which are from the Laramie strata of the Bltter Creek series, Southern
Wyoming, but it differs from that species in having a less 1)1*0[1:1111&1113 and
rounded umbo; in possessing radiating and concentric wrinkles and
radiating raised stri ize, while that species is an unusually smooth one.
In the 1}{}%95::-,1(111 of the radiating raised strize it corresponds closely
with A. micronema Meek, which 1s so commonly distributed throughout
the Laramie Group. As this striation constitutes a more 1'1111)01*1:-3,1113
characteristic than mere form, which is always variable in this genus,
1t strongly suggests an intimate genetic relation for our shell with 4.
micronemd.

This species is a member of the estuary fauna which was discovered
several years ago by Mr. Meek in the Cretaceous series of strata at
Coalville, Utah, and which is more particularly mentioned on a subse-
quent paf-e in remarks which follow the description of Cyrena carletont.
Although all the species of that Cretaceous estuary fauna are different
from any yet found in the Laramie Group, several of them are so closely
related to certain Laramie forms as to strongly suggest the idea that
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the molluscan fauna of the Laramie period had mainly its genetic
derivation from the estuary faunae that were established along the con-
tinental shores of marine waters during the previous Cretaceous epochs.
In view of what we already know of the history of the great Laramie
deposit, this view of the genetic derivation of its molluscan fauna would
seem to be the most natural one, even without the paleontological hints
here mentioned.

In the marine strata of the Cretaceous series at Coalville examples of
an Anomia are not unirequently met with which closely resemble this
one, and which may really belong to the same species. All the examples
from the marine strata there which have come under my observation
are, however, too imperfect to show the surface markings, and thus an
important specific characteristic 18 wanting.

Position and locality.—The specimen figured on plate 12 is one which
Mr. Meek obtained from the estuary strata of the Cretaceous series at
Coalville, Utah.

Genus PTERIA Scopoli.

PTERIA ?? STABILITATIS (Sp. nDOV.).

Plate 17, fig. 3 a.

Shell adherent by the whole surface of the right valve, suborbicular
or transversely suboval in marginal outline ; hinge-line straight, less in
length than the breadth of the shell. errht valve thin, espemall? at,
and near the margins; beak minute, har dly raised above the cardinal
border; ears minute or obsolete ; hmge area narrow, ending somewhat
aﬂutel}-* both anteriorly and lmsterim’*ly, its inner border pmmiuent but
plain; cartilage-pit small, pyramidal, turned obliquely forward. Upper
or right valve unknown.

Breadth of the largest example discovered, 34 millimeters ; height of
the same from base to cardinal bmder 96 millimeters. Three or four of
the examples are not above 14 millimet-ers in diameter.

The only known representatives of this species are one adult and sev-
eral small examples of the right valve adhering to the surface of a frag-
ment of the shell of a large Inoceramus. 1t evidently belongs to the
Aviculidz, but in being adherent by the whole surface of the right valve
it differs from all other known members of that family, and when perfect
examples of both valves are discovered 1t will probably be found to rep-
resent an unpublished genus. The shell-substance of the thin marginal
pertion of all these examples is loosely cellular, which condition 18 pos-
sibly due to some malady which affected the mallugk while living, but it
seems to be connected wmh a prismatic-cellular structure of the thmker
portion, such as is common to the A.vicuhide.

Position and locality.—Cretaceous strata, Collin County, Texas, where

it was collected by Mr. S. W. Black, and sent by him to the Smithsonian
Institution.

Subgenus OXYTOMA Meek.

PTERTIA (OXYTOMA) SALINENSIS White.

Plate 16, figs. 2 @ and b.

Pteria ( Oxytoma) salinensis White, May, 1830, Proe. U. S. National Museum, vol. ii, p. 296.

Shell rather large for a Cretaceous Pteria ; the body, exclusive of the
wings, being ﬁbhquely subovate, broad at base, mademteh gibbous, dis-
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tinetly but not very greatly inequivalve; the left valve, as usual, more
convex than the right, and its beak more prominent than the other; the
convexity of the surface of the valves somewhat uniform, but increas-
ing toward the umbonal region, where it is greatest; anterior wing mod-
erately large, defined from the body of the shell by being laterally com-
pressed, but not by any dstinet auricular furrow ; the byssal sinus under
the anterior wing of the right valve having the usual size and shape
common to Oxytoma ; posterior wing not proportionally large, and not
distinetly defined from the body of the shell except by a somewhat grad-
ual lateral compression; its posterior angle not greatly produced ; hinge-
line less than the axial length of the shell; posterior adduetor scars not
distinet ; anterior scars distinet for a shell of this genus, placed imme-
diately in front of the beaks, that of the left valve being more distinet
than the other. - ..

This, like the following described species, is known only from natural
casts in brown hematite of the interior of the shell, the impertfection of
which will not allow of an accurate measurement of all its proportions.
It is, however, known to have reached an axial length of more than 60
millimeters, a transverse width near its base of at least 50 millimeters,
and a thickness of about 25 millimeters, when both valves were in natural
position.

The character of the surface is not known, but it was evidently nearly
smooth, as 1s usual with 1ts congeners. Iti1s related to Pleria (Oxyloma)
nebrascana Evans & Shumard, but it 1s a larger and more robust shell,
having a proportionally larger anterior wing, more prominent beaks,
and broader base.

Position and locality—Strata of the Dakota Group, Saline County,
Kansas, where it was discovered by Prof. B. . Mudge, associated with
the next following described species, and also with Cyrena dakotaensis
Meek & Hayden and Cardium kansasense Meek.

Genus GERVILLIA Defrance.

GERVILLIA MUDGEANA White.

Plate 14, figs. 3 ¢ and b.

Gervillia mudgeana White, May, 1830, Proc. U. S. National Museum, vol. ii, p. 295.

This shell, like the last described, is known only from natural casts in
brown hematite of the interior and of a few adhering fragments showing
the character of the test. It is moderately large, laterally distorted;
hinge-line comparatively long, very oblique with the axis of the shell,
producing a somewhat prominent posterior alation, which is not dis-
tinctly defined from the body of the shell; cartilage-pits in the area of
each valve six or seven, as shown by undulations upon the cast; beaks
placed very near the anterior end, beyond which there appears to have
been no distinet anterior ear; beak of the right valve more prominent
than the other, although the right valveis less convex transversely than
the left; right valve having a somewhat regular and strong longitudinal
convexity, butits transverse convexity is very slight in the anterior half,
while that of its posterior half is nearly flat; left valve nearly straight
or even slightly concave longitudinally along the axis, but very strongly
convex transversely in all parts, this convexity being more abrupt along
the axis than elsewhere, but there is between the axis and the hinge-
margin a slightly raised rounded fold which extends from behind the
beak to the posterior margin; adductor muscular impression large and
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distinet in each valve. A few fragments show the surface to have been
marked by the ordinary concentrie lines of growth, and also that the
test, although firm, was not massive.

The dimensions cannot be definitely given, but the largest example
discovered indicates a length of at least 80 millimeters.

This shell differs too muceh from any of the few known Cretaceous spe-
cies of the genus to need detailed comparison, but it is related to G. sub-
tortuosa Meek & Hayden, which it resembles in being tortuous., It
differs, however, from that species in being a proportionally much shorter
shell, in the shape and position of the adductor scars, and in the relative
position and arrangement of the cartilage-pits. It is less tortuous than
G. tortuosa Sowerby, and its proportions are different.

Position and locality—Strata of the Dakota Group, Saline County,
Kansas, where it was discovered, associated with the preceding species,
by Prof. B. I'. Mudge, in whose honor the specific name is given.

Genus PINNA Linnzus.

PinNA LAKESII White.

Plate 11, figs. 1 @ and b.
_Pinna lakesii White, 1879. An. Rep. U. S. Geol. Sur. Terr. for 1877, p. 181.

Compare with Pinna restituta Heninghaus.

Shell rather large, slender anteriorly but beecoming quite broad and
somewhat compressed posteriorly ; sides not angular or othierwise con-
spicuously marked along the median line, nor very convex except near
the anterior end, where the transverse thickness of the shell is about
equal to its height from base to dorsal border; dorsal margin broadly
concave from front to rear and longer than the basal margin ; posterior
border convex, or rather truncated obliquely downward and a little back-
ward from the dorsal border to a point a little below the median line, where
1t 1s abruptly rounded, and, by a long forward slope, blends with the basal
border, which border is slightly convex or nearly straight. Surface
marked by the usual lines of growth and by some concentric wrinkles,
which latter are more distinet below than above the median line. It is
further marked by numerous slender, slightly raised, radiating ribs,
which extend continuously from the anterior to the posterior end of the
shell. Seven or eight of these ribs mark the whole space above the
median line, and three or four are seen below it, leaving the lower halt
of the space below the median line free from ribs. The ribs are merely
close-set raised lines upon the narrow front end of the shell but become
stronger farther backward. They are there much narrower than the
infervening spaces, because the width of the latter increases posteriorly
much more rapidly than that of the ribs.

Full length of the specimen figured on plate 11, about 280 millimeters;
width (vertical) of the same at the widest part, about 83 millimeters.

This species is in no danger of being counfounded with any other
described and figured form from American rocks, but it somewhat re-
sembles the P. decussate Hoeninghaus as figured by Goldfuss. It differs
from that species, however, by inereasing more rapidly in size from front
to rear, by the much less convexity of its basal margin, and by the char-
acter and direction of the posterior and postero-basal borders as de-
scribed above.

Position and locality—No examples of this species have been satisfac-
torily identified from any other region than that of Northern Colorado,

a H
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east of the Rocky Mountains. The type specimens were obtained from
Fossil Ridge, about 16 miles westward from Greeley, and about 6 miles
southward from ¥ort Collins, Col. The best examples yet discovered,
one of which is figured on plate 11, were obtained at that locality by Mr.
A. Lakes, by whom they have since been sent to Princeton College, New

Jersey.
Genus VOLSELLA Scopoli.
Subgenus BRACHYDONTES Swainson.
VOLSELLA (BRACHYDONTES) MULTILINIGERA Meel,

Plate 11, fig. 3 a.

Modiola pet%@;;mﬁa Meek (not Reemer), 1871, An. Rep. U. S. Geol. Sur. Terr. for 1870,
). QIT.

Modiola %h:nsfeyd’nnies) multilinigera Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for
1872, p. 492.

In a catalogue of Cretaceous fossils, published in the Annual Report of
this Survey “for 1870, Mr. Meek ( loc. cit. ) referred this species to the
Modiola pedernalis of Ru&mm but he afterward gave it the new specific
name as above, together w ith the following (I{*%miptiﬂn and remarks :

¢ Shell 1111[11{11’ above medium size, (ﬂ}hqnely arcuate-subovate ; valves
strongly convex along the nuﬂmual slopes, thence cuneate pnstelmrly
and abruptly curved inward below the middle in front; posterior margin
forming a broad, regular convex curve from the end of the hin ge down-
ward to the -’mturlm‘ basal extremity, which is very narrow 13 and ab-
ruptly rounded ; anterior margin ranging obliquely backward and down-
ward to the narrow basal extremity, and strongly sinuous along the
middle, above which it projects more or less beyond the umbonal ridge,
50 as to form a moderately prominent, somewhat compressed, protuber-
ance ; hinge margin nearly or quite straight, ranging at an angle of 50°
or 60° above an imaginary line drawn from the beaks to the most prom-
inent part of the basal outline, and equaling about one-half the greatest
oblique length of the valves; beaks nearly terminal, rather compressed,
very f}bhque, and searcely J‘IHlllg above the hinge mfu*n in; umbonal Blﬂpﬂ‘%
prominent and more or less strongly arcuate. Surface ornamented with
fine lines of growth, crossed by regular radiating lines that are very fine
and crowded on the Lmtermr part of the valves, but become coarser above
and behind the umbonal ridge, the largest bemn* near the dorsal side,
where they bifurcate so as to become very fine, and curve more or less
upward before reaching the cardinal margin.

‘“ Greatest length, measuring from the beaks obliquely to the most
prominent part of the basal margin of a large specimen, 1.90 inches ;
greatest breadth at right angles to the same, 1 inch; convexity, 0.76
inch.

¢ On first examining some imperfect casts of this shell brought by
Dr. Hayden from near Omlﬂﬂe Utah, I was led to think it pmbabi
the form described by Dr. uamﬁr fmm Texas under the name Modiola
pedernalis, to which I referred it provisionally in making out the list of
Cretaceous fossils for Dr. Hayden’s report for 1870. IFurther compari-
sons of better specimens collected at the same locality during the past
summer, however, have satisfied me that it preamts well-marked and
CGHSt*’Lut thfﬂl‘ﬂﬂﬂ&b from the Texas shell. In the first place it is dis-
tinctly more arcuate, so much so that when placed with its hinge line 1n
a horizontal position, the outline of its posterior margin, instead of form-
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ing an oblique, backward-descending curve, ranges nearly vertically.
Again, the most prominent part of its posterior basal margin is very
narrowly rounded, instead of forming a regular curve. Its umbonal
ridges are likewise more prominent, more arched, and extend down to
the narrowly-rounded posterior-basal extremity. The lobe-like projec-
tion of the upper part of its anterior margin, under the beaks and in
front of the umbonal ridge, also differs in being proportionally much
smaller than 1n Dr. Reemer’s species, in which it forms about one-third
of the entire valve, as seen in side view, while in our shell 1t scarcely
forms more than one-sixth. Of course the specimens are more or less
variable in these characters, but the two forms can always be readily
distinguished when good examples can be had for comparison.

‘“ In its more arcuate form our shell agrees more nearly with Modiola
ornata Gabb, from the Cretaceous rocks of California; but that shell
differs very markedly in having its beaks decidedly less nearly terminal,
and a more decided and much more prominent lobe in front of them.
Another important; difference is to be observed in the radiating striwe,
which on the anterior side of our shell are very minute and eclosely
crowded, while on that part of Mr. Gabb’s species they are as large and
distant from each other as on any other part of the valves.

‘““ If Scopol’s name, Volsella, should be adopted for this genus, as there
are some reasons for believing may be the case, this change would re-
quire the name of this species to be written Volsella multilinigera.

““ Locality and position—Cretaceous sandstones near Coalville, Utah.”

Genus BARBATIA Gray.

BARBATIA BARBULATA (Sp. nOV.).

Plate 11, fig. 5 a.

Shell small, longitudinally oblong or subrhomboidal, a little more than
twice as long as high; cardinal and basal margins nearly parallel, the
former straight and the latter nearly so; anterior side short, rounded
up obliquely from the base, and meeting the cardinal margin at an obtuse
or bluntly rounded angle ; posterior side, long ; posterior margin, trun-
cate obliquely downward and backward from the cardinal margin to the
base, which it meets at a blunted angle, or it is there abruptly rounded ;
beaks distinet, but somewhat depressed and incurved, placed about one-
fifth the length of the shell from the iront; cardinal area narrow, but it
1snot well shown in our examples. Surface showing fine ecrowded, raised,
rounded, radiating strize, which are crossed by fine lines of growth and
also by numerous sharply raised concentric lines, some of which are more
conspicuous than the radiating lines.

Length, about 25 millimeters ; height, about 114 millimeters.

Only two or three imperfect examples of this species have been dis-
covered, but in its shape and surface markings it presents such difter-
ences from any known form as to warrant the foregoing description under
a new specific name.

Position and locality.—Cretaceous strata, apparently of the age of the
Fox Hills Group, at Cimarron, New Mexico, where it was found by Prof.
St. John, associated with COrassctella cimarronensis White, and other
forms, some of which were described and figured in Contributions to
Invertebrate Paleontology No. 1, and published in the Annual Report of
this Survey for 1877,
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Genus CYRENA Lamarck.

CYRENA CARLETONI Meek.

Plate 12, figs. 16 a and b.

Cyrena carletoni Meek, 1873, An. Rep., U. S. Geol. Sur. Terr. for 1872, p. 495.

The following is Mr. Meel’s description of this interesting species,
together with his remarks upon it:

¢ Shell small, thin, subeircular or with length a little greater than the
height, mﬂdemtelv convex; anterior and pﬂatermr margins rounded from
above regularly into the rounded basal outline, or with the posterior
sometimes slightly straightened, both 1‘01111(1111ﬂ more abruptly to the
hinge above; beaks r¢ 1ther depremul small, .;lbruptly pointed, incurved,
nemlv cﬂntlrrumh and placed slightly in advance of the 1111ddle hinge
line blﬂpmé very oradnally from the beaks. Surface marked with
moderately distinet concentric lines and furrows.

‘“ Length of a medium-sized specimen, 0.55 inch ; height of same, 0.49
inch ; convexity, 0.32 inch.

«This shell is so very thin, and so nearly resembles a rather large
Spherium in form and surface characters that I certainly should have
referred it to that genus had not a lucky blow separated the hinge of a
right valve from the matrix in such a manner as to expose the teeth
quite satisfactorily. This shows its hinge to have the characters of a
true Cyrena. For so thin a shell 1t has qmte a stout hinge. Its cardinal
teeth are rather diverging, the posterior two being well developed, and
each a little furrowed ﬂl{_mg the middle, while the anterior one (m this
richt valve) is much smaller and conical in form. The lateral teeth are
of moderate size, and certainly smooth, the posterior being remote from
the cardinal teeth, and the linear anterior extending back to the latter.
Internal casts show the muscular and pallial impressions to be well de-
fined, and the latter to be a little straightened, or showing a very faint
tendency to form a small sinus under the posferior (adductor scar).

“This is a rather small and an unusually thin shell for the genus Cyrend,
being, as already remarked, much more like a Spherium in these char-
acteristics. It is quite "lend&nt at the locality, but, as 1t 1s only found
in an indurated clay matrix, good specimens are with dlﬂlﬂﬂlf}' obtained,
and from these the thin shell is very liable to break and scale ofi, leav-
ing only the internal cast remaining.

“Among the specimens collected there are some of a more transversely
oval form and somewhat larger size than those I have regarded as the
types of the species here described. These may belonﬁ“ to a distinet
species, but they agree so nearly in all other Lnﬂwn ﬂ}mra{;ters that I
am at present inclined to regard them as merely & variety of the same.

Locality and position. —Carleton’s coal mine, Coalville, Utah.”

This species is one of an interesting ﬂstu:n"*y fauna whi(:h was dis-
covered by Mr. Meek in connection with a portion of the coal-bearing
strata in the Cretaceous series at Coalville, Utah. The figures on plate

2 have been drawn from his types, which are among the only examples
that have ever been collected.

One of the species of this I}e}euliar estuary fauna, namely, Physa carle-
toni, was illustrated on plate 7, fig. 12, of Contributions to Invertebrate
Paleontology No. 1, in the Annual RLIJUI‘t of the Survey for 1877, and all
the remaining f-:p:emm of that estuary fauna which have yet been deseribed
are illustrated upon plate 12 of this article. They embrace the following
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species: Anomia propatoris, Corbicula carletoni, Melampus? antiquus,
Neritina bannisteri, Neritina (Velatella) bellatula, N. (V.) carditoides,
Turritella spironema, Eulimella 2 wnconspicua, £.? chrysallis, and Val-
vata nana. The fauna also contains another Twrritella, a Unio, and two
or three other undetermined species. For Mr. Meek’s remarks upon this
fauna see the Annual Report of this Survey for 1872, pp. 442-445.

Peculiar interest attaches to this estuary fauna in different ways, but
especially. because some of its species indicate the existence of types at
that early period which are found to characterize the fossil molluscan
faune of later epochs as represented by North American strata; and of
some that are also common among living North American forms. Espe-
cial reference is had in this remark to the fresh-water and land mollusca.
The strata containing the fossil fauna in question were evidently deposi-
ted 1 the estuary of a stream, which, during at least a portion of the
Cretaceous period, flowed 1nto the sea from the narrow continental region
of Mesozoic time, the eastern shore of which was evidently near thatlocal-
ity. There were doubtless other similar estuaries along that and other
shores of the Cretaceous seas, but little is yet actually known of them.
Unfortunately, also, the excavations which exposed the strata bearing
the fauna in question, at Coalville, have been discontinued and covered
with débris, and none of its species have yet been found elsewhere. Our
present kuﬂwledﬂe E}f this deposit is therefore confined to that one
lumted locality.

Genus PHARELLA Gray.

PHARELLA? PEALEI Meek.

‘Plate 11, figs. 6 @ and 6 b.

Pharella? pealei Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 496.

No other than the type specimens of this species have ever been dis-
covered ; the best one of which, although only a cast, is figured on plate
11. The following is Mr. Meek’s description of it:

¢« Shell elongate or subrhombie, the length being about twice and a haif
the height, rather compressed ; anterior margin slightly sinuous just in
advance of the beaks above, and somewhat narrowly rounded below this
faint sinuosity ; posterior margin truncated, with a convex outline, very
obliquely downward and backward from the posterior extremity of the
hinge to the prominent and very narrowly-rounded or angular posterior
basal extremity ; hinge-line proper, apparently comparatively short, and
not forming any angularity of outline at its connection with the sloping
posterior dorsal margin; beaks rising a little above the hinge margin,
but rather depressed and placed about one-fifth the entire length of the
valves from the anterior margin; basal margin long, slightly sinuous
along most of its length; posterior dorsal slopes rather prominently
rounded from the beaks obliquely to the posterior basal extremity.
Surface only showing obscure lines of growth.

‘““ Length, 1.20 inches; height, 0.48 inch ; convexity, 0.23 1nch.

¢ Knowing nothing of the hinge of this shell I only referit provisionally
to Pharella. 1t doesnot seem to have had the extremities gaping as in that
genus, but the specimen has evidently been accidentally compressed, and
this may have given the valves the appearance of being closed. In gen-
eral appearance 1t resembles Solen guerangers {1’011)10‘11‘; which seems to
belong to the genus Pharella. Our shell, however evlduut]} differs from
(POIblg’].l} s Epeuﬁmlly at least, in not hiwmn the posterior margins of
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its valves near so abruptly truncated, but rounding and sloping forward
oradually into the dorsal outline abovE, Po ssibly, I should call it Mod-
wlm pmlea

‘“ Locality and position.—Missouri River, below Gallatin City, Mont.
Cretaceous.”

Genus TAPES Miihlfeldt.

TAPES HILGARDI Shumard.

Plates 16, figs. 3 a, b, and c.

Tapes hilgardi Shumard, 1860, Trans. St. Louis Acad. Sei., Vol I, p. 601.

The following is Dr. Shumard’s description of this species (loc. ¢it.).

¢« Shell ovate, transversely elongate, valves compressed, convex; ex-
tremities rounded, the anal end narrower than the buccal, and in adult
specimens appmﬁehmﬁ to subtruncate; cardinal border lmm, curving
oently from the beaks posteriorly ; ba::-,.;ﬂ margin very gently convex ;
Deaks situated about one-third the lenwth of the shell from the anterior
margin, rather short, nearly in contact; hﬂameut area depressed, narrow-
IJJHPE‘{)LLtE : pallial SII]U.E: linguaetorm, extendin o above the middle of the
height of thﬂ shell. The surfaﬂe mmhm% are not well preserved in any
of the specimens before me. They Shﬂw merely fine concentric lines of
growth near the basal margin.

““ Length, 2 inches; width, 1.27; thickness, 0.66.

Locality. __Bluffs of Red Rn*er Lamar and Fannin counties (Texas),
oceurring in sepuaria of the m:a,rly clay, near the base of the Lower Cre-
taceous.”

In the collections of the National Museum are some examples which I
reer tn this species, one of which is represented by fig. 3 b and another
by tig. 3 ¢, plate 16. These examples were sent by Mr. D H. Walker, from
Dell Cl}ﬂut} Texas, with other Cretaceous species. Iig. 3 a of the same
plate is from a phntt}{r raph of Dr. Shumard’s original drawing which he
had gven to the late Mr. Meek before his dea-th. This species perhaps
belongs to the genus Baroda Stoliczska, but as nothing is yet known of its
hinge or interior markings I prefer to leave it where Shumard placed 1it.

Genus PACHYMYA Sowerby.

PAcayMyYA? comMmPACTA White.

Plate 17, figs. 4 a and b.

Pachymya ? compacta White, Jan., 1880, Proe. U. S. National Museum, vol. i1, p. 297.

Shell small, narrower posteriorly than anteriorly, slightly gaping be-
hind ; beaks ﬂ{‘l}l‘i}bbﬂd, approximate, incurved, directed forward, their
1}{}81“!3]1 being very near the front ; basal ma.rgm broadly convex ; pos-
terior m&rgin narrowly 1‘131111[1&(1; postero-dorsal margiu fﬂrmmg an
oblique downward and backward truncation of that part of the shell;
cardinal margin nearly straight, subparallel with the basal margin,
much shorter than the full length of the shell; ligament short, its area
depressed and sharply defined ; front very short, depressed beneath the
beaks and narrowly rounded below; umbonal ridges prominent, angu-
lar or subangular; the space above and behind them moderately broad
and flattened ; the remainder of the valve somewhat regularly convex.
Hinge and interior markings unknown. Surface marked by the ordi-
nary concentric lines of growth.
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Length, 29 millimeters; height, 18 millimeters; thicxness, both valves
tﬂgﬁ'thul 14 millimeters.

This species is evidently congeneric with the shell which, in the An.
Rep. U. S Geol. Sur. Terr. for 187 7, p- 298, I described as Pach; Yymy
herseyi and also with the Cypricar dm; tmfmm ¢f Reemer; but knowing
nothing of the hinge of either of these forms I am not mtmﬁed that they
are pr opelly referable to Pachymya. 'They are, however, here referred to
that genus because of the agreement of their external characteristics
with those of Pachymya.

Position and locality.—Cretaceous strata, Bell County, Texas, where
it was collected by Mr. D. H. Walker.

Genus THRACIA Leach.

THRACIA MY EZFORMIS White.

Plate 17, figs. 2 @ and -b.

Thracia myeformis White, Jan., 1880, Proe. U. 8. National Museum, *vol. ii, p. 297.

Shell transversely subovate in marginal outline; valves nearly equal:
anterior end regularly rounded ; w1der and ’rhmker anteriorly than pos-
teriorly; posterior portion narmwed vertically and somewhat com-
pressed laterally, but gaping at the extremity; basal border broadly
convex ; posterior border abruptly rounded; cardinal margin slightly
convex ; but the prominent umbones give the shell a concave appear-
ance behind the beaks; a distinet linear depression i1s seen in the nat-
ural cast, on each side of the ligament; beaks prominent, incurved, and
directed a little forward ; muscular impressions not distinetly shown in
our examples, which are natural casts in chalky limestone, but the pal-
lial sinus appears to have been large and subangular at its anterior end.
Surface marked by the ordinary lines of growth, and also by more or
less distinet irregular concentric wrinkles.

Length, 57 millimeters; height, from base to umbo, 37 millimeters ;
thickness, both valves together, 24 millimeters.

This shell in general aspect, approaches T. prouti Meek & Hayden,
from the Upper Fox Hills Group of the Upper Missouri River region ;
but it differs in being proportionally narrower and more produced be-
hind the beaks than that species, and in the greater prominence of the
umbones.

Position and locality.—Cretaceous strata of Bell County, Texas, where
it was collected by Mr. D. H. Walker.

GASTEROPODA.
Genus MELAMPUS Montfort.

MELAMPUS ? ANTIQUUS Meek.

-

Plate 12, figs. 11 a b, ¢, and d.

Melampus antiquus Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 507.

The following is Mr. Meek’s description of this species, together with
his remarks upon the same:

“ Shell subovate, thin; spire moderately prominent, conical, and ab-
ruptly pointed ; 'ﬁaﬂlutmus about eight; those of the spire vuy short



24 GEOLOGICAL. SURVEY OF THE TERRITORIES.

and nearly flat; last one large, widest above and tapering below; su-
ture shallow, with a slightly impressed line a little below it, around the
upper margin of each volution ; aperture narrow ; columella and inner
lip provided with four very prominent laminge or folds, with sometimes
one or two smaller ones above these, near the top of the aperture; outer
Lip thin, and strengthened by a few transverse ridges within. Surface
h]_l{l‘ﬁ'lll” only fine obscure lines of growth and presenting a somewhat
l}ﬂlnhed appearance.

‘¢« Height of a small specimen 0.43 inch ; breadth, about 0.27 inch.

““1 have only seen very imperfect specimens of this shell, but, taken
together, they give a correct idea of nearly all of its {‘hm@{,tem Some
of them are three or four times the linear dimensions of that from which
the above measurements were taken.

“Among the specimens from the same locality and bed there are
some very large broken examples, too imperfect for detailed deseription,
that seem to belm:tg to a more elongated species, with a more produced
spire than that described above. This form, lmu ever, as far as 1ts char-
acters can be made out, appears to agree with the ibregﬂiug 1n nearly all
other respects. If distinet, it may be called M. elongatus.

“ Locality and jmaafmn.—tmletﬂu"‘ coal-mine, near bﬂ&l\*llle Utah. Cre-
taceous.”

After a full examination of all the specimens collected by Mr. WIeel{ I
am inclined to believe them to represent only one species, ‘and that the
differences which exist are due only to interspecific variation. Figures
11 @ and 11 b, on plate 12, are drawn from the most perfect example dis-
covered, although it is not more than one-third the size of some individ-
tals which are represented in the collection by badly broken specimens.

The four folds upon the inner lip, mentioned by Mr. Meek, vary in
size and character. The two middle ones are stronger and more promi-
nent than the other two. The anterior one is narrow and ridge-like,
and is not so distinctly seen from without as the others are, and it ap-
pears to be absent in the earlier stages of growth of the shell. The third
one from the anterior end of the aperture, including the less conspicuous
one just mentioned, is more transverse in 1ts position than the others,
and it 1s also hollowed upon its anterior side and a little flattened upon
~1ts outer side 1n shells of fully adult growth. They all rest upon a layer
of callus, which forms the inner lip, and constitute an unusually con-
spicuous armature of the aperture. Figure 11 d, plate 12, shows this ar-
mature of a mueh broken, but very large example, natural size.

Upon carefully cutting the indurated clay matrix from around the
spire of several of the specimens of the collection, I find the first volu-
tion of the minute apex to be reversed; or rather its axis is so turned as
to have a different direction from that of the axis of the body of the
shell. Usually the two axes are nearly at right angles. The reversed
portion 1s very minute, and may eaml} escape detectmn even under an
ordinary lens. FI“HI‘E 11e, plate 12 , represents an enldrr‘reﬂ view of the
apex. This is an 11111](}1'13&]113 feature, and suggests 1}%511)1@ relationship of
this shell to the Pyramidellidee, Wlth some memberg of which family it is
faunally associated ; but its f{ll‘m? as well as most of its other character-
1sties, are much more like those of the Auriculide. Instead, however,
of regarding it as a true Melampus, I am more disposed to regard it as
congeneric with Rhytophorus Meek, the type-species of which is found
in the Bear River Laramie strata. The longitudinal varices, occupy-
ing the space immediately in advance of the narrow groove near the
distal border of the volutions of the type of that genus, were regarded
as of generic.importance by Mr. Meek, and suggested the name which
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he gave to the genus. These varices are not present on the shell here
discussed ; but to my mind the narrow groove situated near the distal
border of the volutions in both shells 1s of greater generic value than the
varices. Of equal or greater generic value also is the reversed apex of
our shell, which 1s evidently a constant characteristic; but it is not yet
known whether the apex of the type of Kl Jfﬂpa’mms is also reversed.
Until this question can be decided I prefer to leave this species where
Mr. Meek originally placed it, in the genus Melampus, although it is quite
certain that it does not Stri-:_‘:tly belﬂng there, rather than to formally
transter 1t to Rhytophorus, or to propose a new generi¢ name.

MELAMPUS ? —— 2
Plate 12, fig. 6 a.

Melampus — ? Meek, 1873, An. Rep. U. 8. Geol. Sur. Terr. for 1872, p. 439.

Mr. Meek obtained irom the marine strata at Coalville a single exam-
ple of a shell, which is evidently congeneric with the Melampus antiquus,
from the estuary beds there, and which has just been described. It is
too imperfect to base a specific desceription upon; but it is probably dis-
tinet from the last-described species.  All ifs associates are marine forms,
and if it is a littoral pulmonate Gasteropod, as it is supposed to be, it was
probably diifted to its marine entombment from an adjacent shore, just
as the Physa probably was, which was found in the same or associated
strata, and which is figured on plate 7, fig. 13, of Contributions to Inver-
tebrate Paleontology No. 1,1n the annual report of this survey for 1877.
The character ot the specimen here referred to Melampus 1s well shown
by fig. 6 a, plate 12, but it is thought best to wait for better examples
before giving it a specific name.

Genus NERITINA Lamarck.

NERITINA BANNISTERI Meek.
Plate 12, figs. 10 a, b, and ec.

Neritina (Neritella) bannisteri, Meck, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872,
p. 499.

This species is one of the estuary Cretaceous fauna before referred to,
which was discovered by Mr. Meek, at Coalville, Utah. The figures of it
on plate 12 have been drawn from one of Mr. Meel’s types, and the follow-
ing 1s his desecription of the species, together with his 1“emarkﬁ upon the
same :

‘“ Shell, subglobose ; spire much depressed, or with its apex scarcely
rising above the body-whorl ; volutions three or four, rapidly increas-
ing in size, so that the last one comprises neariy the entire shell, more
or less ﬂﬂtt-ened, and sometimes provided with an obseure linear revoly-
mg furrow above; aperture large, subovate, approaching semicircular,
being a little straighter on the inner side; outer lip beveled to a thin
Edne ; inner lip of moderate breadth, Shﬂht13 concave, and flattened,
mtha,steep inward slope, entirely 5111001:]1 Surface po]mhetl and mar Led
by crowded zigzag vertical bands of brown and light-yellowish colors ;
lines of ﬂmwth 111{1{1(}1‘&1:&13 distinet.

B Hunht of a nearly medium-sized specimen 0.40 inch; breadth, 0.43
inch. Emule examples are as much as twice these dlmt_,,u&mu&.
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¢ Although the specimens show the pattern or style of the original
coloration of this shell quite distinctly, the colors themselves may, of
course, have been different in the living &hell Usually the zigzag mark-
ings are quite distinet on the specimen as found, but on some examples
the bands are blended, and become fainter, so that the surface merely
presents a light brownish tinge. It i1s EI;IWELE'S polished, however, on all
the specimens seei.

“This species seems to be more nearly allied to N. nebrascensis M.
& H., from the Jurassic beds, near the head of Wind River, than .to
any other form with which I am aequainted. It may be readily distin-
gunished, however, by its more depressed spire, and the slight flattening
of its volutions above, as well as by its more flattened and more concave
inner lip. It likewise attained a larger size than any of the specimens
of that species I have seen. It is one of the most abundant shells ob-
served at the locality, and 1s usually found in a better state of preser-
vation than any of its associates.

“ Position and locality.—Carleton’s coal mine, Coalville, Utah.”

This species is closely related to N. incompta White, from marine Cre-
taceous strata at Hilliard Station, about 40 miles northward from Coal-
ville, and which is figured on plate 7 of Contributions to Invertebrate
Paleontology No. 1, Annual Report of this Survey for 1877; but its dif-
ferences are pointed out in connection with the accompanying descrip-
tion of that species.

NERITINA PISIFORMIS Meek.

Plate 12, figs. 9 a, b, and c.

Neritina pisiformis Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 500.

This shell is found -associated with N. pisum Meek, which is figured
on plate 7, accompanying Contributions to Iuvertebrate Pﬂleﬂnmlnn‘y
No. 1, In the Annual Report of this Survey for 1877, and also with many
other fmma in the marine Cretaceous series of strata exposed at Coal-
ville, Utah. The figures on- plate 12 have been drawn from one of Mr.
Meek’s types, enlarged two diameters, while those of N. pisum, just re-
ferred to,are of natural size. In size and general aspeet the two species
are closely alike, as may be seen by comparing the figures of both, and
as has also been pointed out by Mr. Meek. The following is his deserip-
tion of this species:

¢ Shell smalil, subglobose, or obliquely rhombie, the height being
slichtly less than the oblique breadth; spire rather prominent for a
species of this genus ; volutions three to three and a half, convex ; aper-
ture subovate, Bﬂllbldﬁ[‘ﬂhl? contracted by the ﬂattened mademtely
wide inner hp which is nearly straight on 1its inner m [1-:}111,' and pro-
vided there wn:h four small denticles, the upper one of which is largest;
surface smooth.

¢ Height, 0.30 inch ; greatest oblique breadth, 0.2 inch.

“Thh little shell ﬂﬂTeea so nearly in size and fmm with the described
species (N. pisum) that they may be readily confounded, as they are
found with the aperture filled with rock.

“ A fortunate fracture of one of the specimens exposed the inner edge
of its flattened columella, however, and thus enabled me to see that it is
denticulated, and in this respect differs from Neritina pisum, which seems
to be entir e]y without teeth. Further comparisons also show the two
shells to differ in form, that under consideration having a more pmml-
nent spire and a more glnbobe outline, being less ﬂbhque.



WHITE. ] CRETACEOUS TOSSILS. 27

«“Tn size and general appearance it also closely resembles small
examples of Neritina compacta Forbes, from the Cretaceous rocks of
India, but it is less oblique, or more globose in form, and has four den-
ticles Hlstﬂdd. of only three on its Ct}lunmlld It is puamble that 1 should
call it Nerita pisiformis, as the denticulations of its columella are rather
strongly developed for a Neritina, in which genus the columella is
usually smooth, or only finely crenate. Its general aspect, however, is

more like species of the latter group. _

“ Locality and position.—Coalville, Utah, from the Cretaceous beds
below the lower heavy bed of coal mined there.

Subgenus VELATELLA Meek.

No diagnosis of this type having yet been published, although Mr.
Meek ]I‘OpﬂSﬂd a name for it on p. 499 An. Rep. U. 'S. Geol. Sury.
Terr. for 1872, I propose the following diagnosis, which is drawn from
all the yet known forms belonging to it nam&]v Nerttina ( Velatella)
bellatula and N. (V.) carditoides MEEL from the estuary Cretaceous strata
at Coalville, Utah; N. (V.) pﬂtﬁ!lg‘m mis Meek, and var. weberensis
White, irmn the marine Cretaceous strata at fhu same place; and N.
(V%) bﬂpfa&tm White from the Laramie Group at Black Buttes Statmu
Wyoming.

Shell resembling both Dostia and Velates, suboval in outline, depressed
convex above, flattened beneath ; beak mmute, incurved, turned a little
to one side, Elﬂld depressed 11{3&113*1::1 quite to the pﬂstermr margin ; inner
lip large, ﬂattened or slightly convex, its border smooth or GlE]lHIdtb
outer lip usually a little thickened and sometimes crenulate within, and
more or less continuous with the inmer lip; aperture comparatively
small ; surface smooth or radiately ribbed ; u%ually polished. 1t differs
from Dostia in its more nearly perfect blla,teral symmeiry and its minute
apex ; and from Velates in hm*mn 1ts ::Lpex always depre::aed to the pos-
- termr border. : 2

NERITINA (VELATELEA) BELLATULA Meek.

Plate 12, 'ﬂga. 8 @ and b.

Neritina (Dostia?) bellatula Meel, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 497.

The type which in this article is represented by the two following de-
seribed forms, while it is closely related to Dostia Gray, and Velates
Montfort, is cfnuhtles&:. worthy of the subgeneric distinction suggested
for it by MI‘. Meek in connection with hlb bpeuﬁ{; deseription ﬂt them
in the Annual Report of this Survey for 1872, pp. 197 and 193. The pub-
lication of a diagnosis of the type being lleu&ssa.rjr for its proper recog-
nition, and Mr. Meek having failed to publish one, I have drawn the
foregoing one from the characteristics presented by all the known forms
which are referable to this type.

The two forms described in this article were discovered by Mr. Meek
associated together, and torming a part of the estuary Cretaceous fauna
at Coalville, Ut.ih whmh has Alle.;hdy been mentioned. Amnother species
of the same type N (V.) patelliformis is found in the marine Cretaceous
strata of the same neighborhood, and the only other known species be-
longing to it was dl%cﬂvered by tl1e writer in the upper strata of the
La.r.fmme Group at Black Buttes Station, Wyoming. The latter form is
figured, on plate 29; and N. (V.) j:ﬂf{:lh?m Mmis, tnf-uthm with a variety of
the same, is fig ured on plate 7, ﬂ[,m}lulmuyllm Contributions to Inverte-
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brate Paleontology No. 1, in the Annual Report of this Survey for 1877.
The following is Mr. Meek’s description of this speecies, together with
his remarks upon the same:

¢ Shell small, depressed-ovate, or broad slipper-shaped; apex very
small, and depre%sud to the p(}atermr margin, where it forms one or two
mmutﬁ slightly oblique, compact turns, that do not projeet beyond the
margin, but are sometimes even bllﬂhﬂ} overlapped by it; inner lip very
bmml or shelf. like, and occupying more than half the under side, con-
vex, and more or less thickened, w vith the inner margin eoncave in out-
1111L at the middle, and nrnnﬂe{l with a slight proj ectmn on each side,
but not properly crenate or dentate; outer Ii p rather thick, obtuse, IIB(LI'I}?
or quite smooth, and continuous around the margins with the inner one;
aperture small and transversely semicircular. Surtace polished; and or-
namented by from fifteen to twenty light yellowish or eream-colored
simple radiating coste, separated by shallow, ight brownish furrows of
about the same breadth ;* lines of growth moderately distinet.

‘““ Length, 0. 31 inch ; breadth, 0.25 inch ; convexity, 0.12 inch.

“J am in some doubt in regard to the proper disposition to make of
this little shell. In most of its characters it seems to conform pretty
nearly with Dostia Gray, generally regarded as a subgenus under Neri-
tina Lamarck (=Neritella Humphrey). It has a much smaller and less
prominent spire, however, and a more convex and broader inner lip than
the type of that group, and also wants the crenulations of the inner lip
seen in the same. Initslimpet-like form, tumid, greatly developed inner
lip, and minutely coiled apex, it appmaﬂhea T’el’ate& Montfort, and I am
not quite sure that it would not be nearer right to call it Velates bella-
tula. Still it differs from the typical form of that genus in having its
apex depressed to the posterior margin, instead of being elevated and
nearly central, while the margin of its inner lip wants the distinct den-
ticulations seen in that of that shell.

“Of course if Humphrey’s catalogue genera are to be adopted on ae-
count of priority of date over thﬂbﬂ of Lamarck and others that were
accompanied by diagnoses, the namé of this shell, supposing the view
here adopted 1n regard to its Hfﬁultleﬂ ’Eﬂ be Gmrem;, would become Nere-
tella (Dostia) bellatula.

¢ Locality and pﬂsu‘mn.—-—(}&rletﬂn’b coal mine, Coalville, Utah.”

NERITINA (VELATELLA) CARDITOIDES Meek.

Plate 12, fig. 7 a.

Nﬂ“iﬂﬁ] ‘g Dostia?) carditoides Meek, 1373, An. Rep. U. S. Geol. Sur. Terr. for 1572, p.

This form certainly belongs to the same type as the preceding, and
there appears to be some ground for suspecting them to belong to one
and the same species. All the specimens in the collection of both this
and the other form are more or less imperfect, however, and I therefore
prefer to treat them as separate species in this article, as Mr. Meek has
done. The following is his diagnosis of this form :

‘“Shell attamning a modemtelv large size, broad, oval and depressed
in form, apex posterior and nearly or quite {lepr ssed to the margin, ap-
parently, subspiral ; inner lip very broad or forming more than ]mH: the
under side, rather tth smooth, and nearly flat, or somewhat convex,
with its Stl‘&lﬂ‘ht inner mm'ﬂ in sharp and w1thﬂut teeth or erenulations;

# «Of course the colors me ntioned are not known to PlE':‘:E"DfJ the same tinls in the
fossil shells that ornamented them when the animal was alive.
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outer lip thick, very obscurely crenate within, and apparently continu-
ous with the margins of the inner one around behind ; aperture trans-
versely semicircular, and less than half the size of the under side of the
shell. Surface ornamented by about fifteen simple, narrow, sharp, and
subcrenate radiating costa®, separated by wider, rounded 1111:91111&111&1:13
furrows; lines of grﬂwth distinet.

"-'Length about 0.87 imnch ; breadth, 0.70 inch ; convexity, 0.35 inch.

¢ This is another curious form allied to the little species I have described
under the name N. bellatula. When viewed from the dorsal side, as
seen lying with the aperture downward, its form and strong 1ad1{Lt1urr
costae give it much the appearance of the lett valve of a Om*d.tta or Cm'
dium. The only specimen of it in the collection has its apex and pos-
terior and lateral margins broken away, and its broad, smooth, shelf-like
ner lips broken by pressure inward. Still, however, it gives a tolera-
bly correct 1dea of the characters of the shell. In several respects it
agrees with Velates, and possibly might without impropriety be called
Velates carditoides. 1 suspect, however, that when better specimens can
be examined it will be found tpylcal of an undeseribed section, including
also the little species N. bellatula. If so, I would propose for the group
the name Velatella. 1 know of no nearly allied type.

“ Locality and position.—Carleton’s coal-mine, Coalville, Utah. Cre-
taceous.”

Genus EUSPIRA Agassiz.

EUusSPIRA UTAHENSIS White.

- This species was erroneously mentioned and described in the An.
Rep. U. 5. Geol. Sur. Terr. for 1877, under the name of K. coalvillensts.
(See pages 237, 253, and 310; and also explanation of plate 4 of that

volume.

Genus TESSAROLAX Gabb.

TESSAROLAX HITZII (Sp. NOV.)
Plate 15, fig. 2a.

Shell rather small; length of the spire about one-half that of the
whole body of the shell exclusive of the canals ; its apex a little blunted ;
volutions about five, that of the body hemmg two revolving angles {:rr
narrow ridges whauch appm-euﬂy end respectively upon the two slender
spines of the outer lip; the whole spire covered with-a layer of callus
which obscures the sutures, and also the original surface of the volu-
tions upon which there are apparently some revolving lines; outer lip
bearing two long slender spines projecting from its border, each being
grooved upon i1ts under surface; the anterior labial spine directed out-
ward and forward, and having near its middle a moderate enlargement,
where 1t 1s also beﬂt a little downward ; the posterior labial spine grad-
ually and uniformly tapering from hase to point, directed i)utward and
slightly curved backward ; anterior canal long slemler and spine-like,
flexed a little downward and to the left, 1ts grooves being very narrow
and linear ; posterior canal also slendur 1t*:, grooves bemn* narraw and
linear like that of the canal and the Ia,bml spines, exteuduw from the
aperture close alongside of the spire and projecting as a Sl(-}llﬂﬂl spine
much beyond its apex, from which it gently curves to the right; the
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callus which covers the shell apparently little if any thickened upon the
inner lip.

Length, from the base of the anterior canal to the apex of the spire,
19 HHHI]_HGtGI‘H breadth of body-volution, exclusive of the aperture and
outer lip, Y mllhmetem breadth, 1114:3111{@]1{? the aperture and outer lip,
but excluding the leml spines, 14 mllh*ne‘rer

The apices l}f both the &11’51:31‘101‘ and posterior canals, and also of the
posterior labial spine are broken off in the type specimen, but the ante-
rior spine is entire, and the others are evidently nearly so, the anterior
spine being 19 millimeters in length. The portion rem.;umng of the pos-
terior canal projects 5 millimeters bEYI}Hd the apex of the spire, :Emd
that of the anterior canal projects 7 millimeters beyond the anterior
border of the aperture. The anterior and posterior canal-spines and
the posterior labial spine are each about 15 millimeters in diameter, the
anterior labial spine being about double that width at its mid- len th
where it is broadest.

This shell appears to have borne no varices or tubercles upon the cal-
lus-covering of the body-volution such as characterizes the type species
of Tessarolax. Mr. Gabb appears to have regarded that feature as of
generic importance, but I am disposed tﬂ consider 1t as only a specific
character.

Perhaps no family of shells with which the paleontologist has to deal is
more in need of L-:llEflﬂ revision than the Aporrhaide. Of the various
genera and subgenera which have been proposed by different authors,
some doubtless ought to be rejected, but that all should be discarded
and the species all referred to Aporrhais, as is the custom of some au-
thors, appears to be unadvisable. Lhe covering of the whole shell with
callus, as in Lispodesthes and Tessarolax seems necessarily to have been
correlated with characters in the animal which would separate 1t gener-
ally from such forms as those which American authors generally refer
to Anchura. The character of the anterior and posterior canals and
labial spines of such forms as Tessarolax distorta and 7. hitzir, seem also
sutficient to separate them generically from Anchura, Lispodesthes, and
other proposed genera of the Aporrhaide.

Tessarolax and Lispodesthes are both entirely callus-covered forms, and
both are yet known only in Cretaceous strata; to which also other forms
of the Aporrhaida seem to be restricted. Aside from zoblogical con-
siderations, perhaps the strongest conventional reason for refaining the
generie distinctions which have been recognized in at least a part of the
Cretaceous forms of this family lies in the faet that they seem to be
characteristie of the Cretaceous period.

Position and locality—The species here described was obtained, ac-
cording to the records of the United States National Museum, by Dr.
R. B. Hitz, from the Fort Pierre Cretaceous Group, at Fort Shaw near
Muscleshell River, Montana. The specific name 18 given in his honor.

Genus LISPODESTHES White.

LISPODESTHES ? OBSCURATA (Sp. nOV.)

Plate 11, figs. 7 a and b.

Shell subfusiform ; spire rather short, tapering with nearly straight
sides to the apex; volutions six or seven, convex ; last or b{:-d? volution
rather large, wﬂlmut a revolving angle; sutme lmpressed outer lip or
wing ﬂﬂmparati?ely small, as indic&ted by all the known speeimena, 1ts
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outer border bearing a slender, tongue-like projection, which extends
outward and forward irom the anterior portion of the wWing margin.
The posterior portion of the wing is not accurately known, as all ‘the
specimens are more or less lmpEIfELt i that respect, but it seems not
to have been prolonged backward in the form of a pointed projection,
as 1t 18 in Anchura and the typical forms of Lispodesthes. That por tion
of the wing apparently formed a broad, short, blunt projection, which
was broadly concave beneath, pnstmiorly : but there 1s in our examples
no appearance of a true posterior canal meh as characterizes the typi-
cal forms of Lispodesthes. Anterior canal comparatively broad and
long ; beak moderately broad, rounded at the anterior end, but with a
shorter curve at the left side than at the right. Shell (the callus being
removed) thin and delicate, its whole surface marked by very fine lines
of growth, and also by very fine crowded raised revolving “lines, which
are a little more conspicuous than the former, but they all need a lens
to render them distinetly visible. There is HISG a narrow, square shoul-
dering of the distal border of the volutions of the spire at the suture.

Leuﬂth from the apex to the end of the anterior canal, 37 millimeters ;
bleadth across the body volution and wing, 18 milimeters.

Fig. 7 a plate 11, represents a specimen with the entire callus removed,
but with the shell proper remaining. Fig. 7 b, of the same plate 1{31}-
resents an imperfect example with the s 'qplre, ﬂnd a portion of the body
volution still covered with callus. The indications furnished by the
other specimens of the collection, all of which are imperfect, are that the
whole shell, when adult, was covered with eallns as in Lispodesthes
White and Oals yptr apkm us Conrad. This shell G@lhﬂﬂ}, does not be-
long to the latter genus, and it also presents some important differences
from the typical forms of lispodesthes. IFor example, it has evidently
‘no posterior canal hollowed out of the callus and LYELl]ﬂ]H” along the
spire nearly or quite to the apex, as in the latter genus. This seems to
be an important difference. A lesser one is the apparent absence of a
falcitorm projection of the postevior portion of the wing. It agrees with
Lispodesthes in general form, in the callus-covering of the whole shell,
and the anterior tongue-like projection from the wing. I therefore Iefer
1t provisionally to that genus, notwithstanding the differences before
mentioned, because no other one of the numerous established genera of
the Aporrhaide will receive it; and because the examples yet known will
not warrant a full generic diagnosis. Ior some general remarks on re-
lated genera, see paragraph following description of the preceding
species.

Position and locality.—The only specimens yet known, which are cer-
tainly referable to this species, were collected by Dr. Hfu den at ¢ Dod-
son’s Ranch, near Pueblo, Colorado”; apparently from strata of the Fox
Hills Grml } A few 1n11}9rfwt examples found in the Cretaceosus strata
at Bear River City, Southern Wyoming, perhaps belong to this species,
but they were found only in the condition of casts of the internal L&*ﬂty

Genus TURRITELLA Lamarck.

TURRITELLA SPIRONEMA Meek.

Plate 12, fig. 3 a.

Turritella spironema Meek, 1873, An. Rep. U. 8. Geol. Sur. Terr. for 1872, p. 503.

¢ Shell rather small, or scarcely attaining a medinum size, elongate-
couical; volutions abﬂut fifteen, increasing very gradually in’ size, mod-
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erately convex, last one rounded in the middle; aperture apparently
ovate ; columella rather regularly arcuate. Surface ornamented by
squar hh rather regular, revolving, thread-like lines, with nearly equal
farrows butwmn about five to seven or eight of the lines and furrows
are seen on each of the turns of the spire, and nearly twice as many on
the body-whorl, where those below the middle become abruptly smaller
and more crowded than those above ; lines of growth obscure and gently
arched in crossing the volution ; suture moderately distinet.

¢ Length of the largest specimen found, 0.82 inc¢h ; breadth of body-
volution, 0.25 inch ; spire nearly regular, divergence of its slopes, about
170,

‘“ There is a slightly polished appearance of the surface of this shell
that is not often seen in true Turritella, and gives origin to some doubts
whether it anay not belong to some group allied to Aclis or NMenestho.
Asin size and general appearance, however, it seems to correspond more
nearly to Turritella, 1 have concluded to refer 1t provisionally to that
oenus until better specimens can be obtained for study and eomparison.
None of those yet seen show satisfactorily the exact form of the aperture.

“ Locality and position.—Carleton’s ﬁuﬁ-l-mine, Coalville, Utah. Cre-
taceous.”

The foregoing is Mr. Meek’s deseription of, and I'BI]]EH"L‘E; upon, this
species, to which no material addition can be made, because no other
B*ﬂmp‘lea have ever been discovered. As already Shﬂwn, in remarks
following the description of Cyrena carletoni on a previous page, and also
by Mz. Meelc (loc. cit.), the estuary Cretaceous fauna at Coalville, Utah,
¢ontains some forms that must be regarded as marine, as well as SGII[B
that we must necessarily regard as ﬂi fresh-water origin. It is also wor-
thy of remark that some of ﬂlB species of that fauna, whose living repre-
sentatives usually characterize brackish waters, have congeneric repre-
sentatives in the marine Cretaceous strata of the same neighborhood.
In this remark more especial reference is made to the Neritide, but it
may be suggested that the fauna of those strata was to some extent
atfected or modified by its proximity fo the then existing coast. On the
other hand, it 1s not quite so easy to account for the existence of so many
forms that are regarded as wholly marine among the estuary forms,
unless we assume that all the fresh-water and a part of the brackish-water
forms were drifted from fresh and less saline waters to those in which
the deposit was made.

Genus EULIMELLA Forbes.

BEULIMELLA ? CHRYSALLIS Meek.
Plate 12, fig. 4 a.

Fulima ? chrysallis Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 506.

No other examples of either this or the following species than those
collected by Mr. Meck have ever been discovered. Therefore no mate-
rial addition ean be made to his description, which is as follows:

¢ Shell small, elongate-subeonoid, or subfusiform ; spire-conieal ; vo-
lutions about eight, flattened nearly to the slope of the spire; suture
nearly linear; aperture subovate; inner lip a little reflected and mod-
erately arched ; outer lip unknown; surface smooth.

“ Length about 0.29 inch ; breadth 0.12 inch.

“I am by no means sure ﬂcht this is a true Eﬂhmm not having seen
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any specimen showing very clearly the form of the aperture or the
nature of the outer lip. It has the general aspect of that genus, how-
ever, and may be placed there provisionally for the present until better
specimens can be obtained for study. It will be at once distinguished
from the last* by a less produced spire, less numerous volutions, and
proportionally larger body-whorl.

¢ Locality and position.—Carleton’s coal-mine, near Coalville, Utah.
Cretaceous.”

Among a considerable number of examples of the Fulima ? funicula
of Meelk, which have been collected from the marine Cretaceous strata
both at Coalville and at the North Fork of Virgin River, Utah, are
some which indicate a nearer relation to Fulimella than to Fulima. 1
have, consequently, in other writings,t referred that species provision-
ally to the former rather than to the latter genus. The two species
from the estuary beds at Coalville, described and figured in this article,
seem to be congeneric with FE. funicula, and I therefore refer these
also to Hulimella, with similar doubt.

EULTMELLA ? INCONSPICUA Meek.

Plate 12, fig. 5 a.
Eulima ? inconspicua Meek, 1873, An. Rep. U. S. Geol. Sur. Terr. for 1872, p. 507.

¢ Shell small, conoid-subovate ; spire conical ; volutions eight or nine,
a little convex, compactly coiled; suture distinet; aperture apparently
subovate ; surface smooth.

“ Length 0.17 inch; breadth 0.07 inch; spire with straight slope
that diverges at an angle of about 220,

“This is another form that I only refer with great doubt to Eulima,
the specimen not being in a condition to show the exact form and nature
of the aperture. It will be readily distinguished from the last by 1its
more convex volutions, proportionally shorter spire, and more expanded
body-whorl. It is probably not a Fulima.

“ Locality and position.—Carleton’s coal-mine, near Coalville, Utah.
Cretaceous.”

See remarks following the description of the preceding species.

Genus YALVATA Miller.

VALVATA NANA Meek.
Plate 12, figs. 17, @ and &.

Valvaia nana Meek, 1873, An. Rep. U. 8. Geol. Sur. Terr., for 1872, p. 507.

This also is one of the species embraced in the estuary fauna of the
Cretaceous strata at Coalville, the only known examples of which were
discovered by Mr. Meek. It seems to be a true Valvata, and as such its
discovery adds another fact to those already known concerning the
early differentiation of certain molluscan types which characterize more
recent fossil, as well as existing, fresh-water faun®. The followingis Mr.
Meek’s description :

“Shell small, depressed stibglobose, or subdiscoidal ; spire depressed ;
volutions three and a half, rounded, suture deep ; umbilicus compara-

*E. funicula, which is figured on plate 9, Cont. Pal. No. 1, An. Rep. for 1877.
tSee Expl. and Sur. West of the 100th Merid. (Wheeler), vol. iv, p. 197, pl. xviii, fig.
6. Also, An. Rep. U. 8. Geol. Sur. Terr. for 1877, p. 316, pl. 9, fig. 10,

o I
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tively small ; aperture rounded-suboval ; surface nearly smooth, or only
showing ﬁne obscure lines of growth ander a magnifier.

« Breadth of largest specimen, 0.12 inch ; helght about 0.08 inch.

¢ Compared Wlﬂl V. subumbilicata M. & H from the Tertiary hn‘mtes
of the Upper Missouri country, this little b]lﬂll will be readily dlbtlll-
gunished by its smaller umbilicus, more prominent spire, and more oval
aperture. It has also a smaller umbilicus and a less rmmr_led aperture
than the recent V. sincera. Its spire is more depressed, its aperture
more oval, and umbilicus rather smaller than the living *-apemes V. tre-
carinata, var. simplex Say. r

“Lnﬂa;hty and position.—Carleton’s coal-mine, leﬂlle Utah. Cre-

taceous.”
Genus FUSUS Lamarck.

Fusus T UTAHENSIS Meek.
Plate 12, fig. 2 a.

Fusus ( Neptunea) utahensis Meek, 1873, An. Rep. U. S. Geol. Sur. Terr., for 1872, p. 505.

*“Shell of moderate size, short fusiform ; spire rather depressed, coni-
cal ; volutions four ; those of the spire a little convex ; last one large and
ventricose, rounded or very slightly flattened around the middle, and
contracted rather rapidly below into a narrow canal that is longer than
the spire, and more or less bent to the left ; aperture rhombie, angular
above and narrowed and prolonged into the canal below surface, as de-
termined from a cast in sandstone, with obscure vertical ridges, about
twelve of which may be counted on the penultimate volution, while on
the last or body-whorl they become nearly or quite obsolete. Re-
volving lines probably also marked the surface of the shell, though no
traces of anything of the kind are seen on the cast, except a shallow
furrow above the suture on the volutions of the spire.

“ Length,mecluding canal, about 1.90 inches ; breadth, 0.91 inch ; angle
of spire, about 67°.

‘“ As m the last,* we have not the means of determining the generic
characters of this species with any degree of certainty, and merely
place 1t previsionally in the genus Fusus with Neptunea in parenthesis,
to Indicate that it may be found to belong to that group. Itis a rather
decidedly larger shell than the last (F. gabbi), with a distinctly less ele-
vated spire, and more obscure vertical ribs or varices.

‘“ Locality and position.—Coalville, Utah; from ¢Chalk Hill,’ consid-
erably above the heavy bed of coal mined there. Cretaceous.”

Only a single example, the one figured on plate 12, was found among
the collections obtained and studied by Mr. Meek, but this was labeled
in his handwriting, and is avulently his type. It 1s a well-marked spe-
cies, but it is known only by mmperfect casts in sandstone.

Genus FASCIOLARTA Lamarck.
Subgenus PIESTOCHEBILUS Meek.

IFASCTOLARIA (PIESTOCHEILUS) ALLENI (Sp. DOV.)
Plate 12, fig. 1 a.

Shell slender, fusiform ; spire, from the distal end of the aperture to
the apex, one- third lﬂnﬂ‘er than the aperture ; volutions about eight,

* F. gabbi, figured on plate 9 of Contributions to Paleontology No. 1, published in
the Annu&l Re-pﬂrt of this Survey for 1877.
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moderately econvex, increasing uniformly in size; last volution not ex-
panded disproportionately with the other volutions, tapering gradually
forward into a moderately long and somewhat stout beak, which is a
little deflected to the left; aperture narrow, lance-ovate in outline,
acutely angular at 1its distal end, and eudmﬂ‘ anteriorly in the cana 1
formed by the beak before mentmned columella nearly straight, ifs
folds not seen; outer lip gently siuuﬁus, its general direction ﬂ-ppl‘{}?&;i-
mately parallel with the axis of the shell. Surface, especially that of
the last volution, marked by strong lines of growth and also by faint
revolving lines. The distal border of the volutions is also marked by a
ridge or narrow shoulder adjacent to the suture, which has the appear-
ance of consisting of one or more strongly raised revolving lines.

Length, 80 millimeters; breadth of last volution, 20 millimeters;
length of aperture, mcludmﬂ canal, 33 millimeters.

This species is closely related to . (P.) culbertsoni Meek & Hayden,
but it differs in the much greater proportionate length of the spire, and
in the elevation or qhﬂuldwmﬂ‘ of the distal border (}f the volutions,
upon the proximal side of the suture.

Position and locality—Cretaceous strata, valley of Yellowstone River,
Montana, where it was collected by Mr. J. A. Allen, and in whose honor
the specific name 1s given.

CEPHALOPODA.
Genus PRIONOCYCLUS* Meek.

PRIONOCYCLUS WYOMINGENSIS Meek.
Plate 15, figs. 1 a, b, ¢, d, and e.

Ammeonites ( Pleuroceras) serraio-carinatus Meek, 1871, An. Rep. U. S. Geol. Sur. Terr. for
1870, p. 298.

Prionocyclus wyomingensis Meek, 1876, U. S. Geol. Sur. Terr., vol. ix, p. 452.

Shell discoidal; umbilicus broad; volutions very slightly embracing
or sometimes merely in contact, comparatively slender, the vertical di-
ameter of the outer volutions about one-third greater than the trans-
verse diameter, but this difference between these dimensions of the inner
volutions is greater than that of the outer; outer sides of the volutions
flattened, convex, and abruptly rounded to both the peripheral and um-
bilical mdw the former side bearing along the median line a sharply-
raised, str ﬂug carina, the edge of which 1s studded with more or less
distinet small tubercles or serrations ; sides of the volutions marked with
numerous transverse sharply-raised costae, which become obsolete upon
the wmbilical side, and upon reaching the peripheml side they all bend
abruptly forward, and become obsolete before quite reaching the carina.
These costae are small and of nearly uniform size in very young exam-
ples, but they gradually increase 1n size with the growth of the shell,
and a part of them become stronger than the others, and usually every
third or fourth costa is strengthened towards its inner end, and occa-
sionally towards 1ts outer end also, by the coalescence there with the
adjacent costa in front of it.

At the points of the coalescence and also upon some others of the
larger costa®, more or less distinet but somewhat irregular tubercles are

* For generic diagnosis of this genus and a subgenus Prionotropis, see U. S. Geol. Sur.
Terr., vol. ix, pp. 452-455.
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formed in rows, one being near the outer and the other near the inner
border of the side of the volution. Upon the outer volution of very large
shells the stronger coste become still stronger, the intermediate ones
comparatively less distinet, and the plain space at each side of the ca-
rina becomes a narrow depression. Septa having complex sutures, show-
mg one peripheral and two lateral lobes, besides the crenulations of the
auxiliary series and the secondary lobe of the outer lateral cell ; also two
full lateral cells, one being large and double and the other mmll pe-
ripheral lobe nan ow,rudely wulwe shaped, the point being directed bauk
ward ; {irst lateral cell brmd, EL]](]. made almost double b\; the presence
of a &emndarw lobe at its middle ; median or first lateral lobe large, but
not so broad as the first lateral EPH including both its divisions; second
lateral cell somewhat smaller than either of the divisions of the first lat-
eral cell ; second or inner lateral lobe smaller than second lateral cell, and
scarcely larger than the secondary lobe at the middle of the first lateral
cell; third or inner lateral cell not distinet as such except upon the side
adjacent to the second lateral lobe, its outer end being continuous with
the auxiliary series, which consists of an irregular crenulated suture,
extending not only to the next volution within, but also to the i1nner
median line, the latter part of it, however, being covered by the em-
braced periphery of the next volution within.

The borders of both lobes and cells are studded with short branches,
serations, and crenulations as shown in fig. 1 ¢, plate 15. The first lat-
eral cell might with propriety be regarded as two separate cells, and its
secondary lobe as a small primary one, but 1 have followed this method
of their deseription, beecause it is the one adopted by Mr. Meek, the au-
thor of the genus,in his description of species under it. The siphuncle
1s of ordimary size, and is placed at the base of the peripheral earina,
having a part of its diameter projecting within the base of the carina,
which it so weakens that the latter is usually broken off in the imbed-
ding rock.

This shell often reached a large size, some of the examples indicating
a diameter of coil little if any less than twenty-five centimeters.

Although Mr. Meek made this species the type of his genus Priono-
cycius, he never either described or figured it. Theidentity of the speci-
mens upon which this deseription 1s based, and a part of which are rep-
sented by figures upon plate 15 is, however, unquestionable, because
he placed them 1m my hands as his types before his death. The speci-
mens are somewhat numerous, but none of them are in a very satisfac-
tory condition of preservation. No attempt will now be made to discuss
the relation of this type to other proposed genera of Ammonitide, the
principal object being, so far as practicable, to illustrate all the forms
among the collections of the survey that have hitherto been described
but not figured.

Position and locali ty.—Cretaceous strata; probably of the Colorado
Group; Valley of Medicine Bow River, Wyoming.
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ARTIOVR T A
CRUSTACEA.

Genus PARAMITHRAX Milne-Edwards.

PARAMITHRAX 7 WALKERE W hitfield.

Plate 16, fig. 1 a; and Plate 17, fig. 1 a.

Both description and figures of this Brachyuran have been furnished
by Prof. R. P. Whitfield for this report, for which he is sole authority.
It is an exceedingly interesting addition to our knowledge ot the Creta-
ceous Crustacea; and especially so because remains of this class are so
rare in Amermau Cretaceous rocks.

‘““This species 18 represented only by the claw and part of the penul-
timate joint of the right anterior imb. The specimen is of a short, rather
compact and robust form, and somewhat triangular in transverse section.
The length of the hand, from its articulation with the preceding joint to
the base of the fixed mandible, bears the proportion to the height and
thickness that seven does to five and four; the latter measurement being
exclusive of the nodes. The mandibles, both fixed and movable, are
distinetly round, without any flattening or carination; are gently and
nearly equally curved throughout their length, and the articulating pro-
cesses strong and robust. The hand is somewhat flattened on the inside
and angular on the outer surface; the angulation being rather below
the middle of the height, giving 1t the triangular form. The next pre-
ceding joint is only preserved in part; it is strong, obliquely ovate in
form, and provided with a large fiattened basal projection near theinferior
articulation.

‘¢ Surface ot the specimen, with the exeeption of the inner face of the
mandible, marked by numerous strong spine-like nodes or tubercles,
which have probably been spines on the surface of the shell (the speci-
men being an internal cast). These nodes are arranged in longitudinal
lines on the outside of the ¢law, and partly so on the inside ; but on the
latter there is also a line of large nodes extending obliquely downward
from the upper edge, parallel to the margin of the socket of the mova-
ble mandible, and at a short distance from it, and continuing upon the
mandible. The preceding joint is also marked by lines of strong nodes ;
a double transverse line on the inside parallel to the anterior margin,
but divided from it by a broad, rounded channel, and a single line of
stronger nodes on the outside. The flattened area forming the basal
projection of the joint is also bordered by nodes.

““The specimen, being an internal cast only, does not furnish the exact
features of the shell lthﬂlf and as there is ﬂnlj, a part of the limb known
it is difficult to determme the generic characters in a satistactory man-
ner. There would appear to bﬂ but littie reason to doubt, from its
spiny character and the round claws, its relations to the gmup COIN-
monly called spider-crabs. Still there are some features which seem to
differ from those of the generality of the species of that group, and it 18
therefore with some hesitation that I have referred it to the family
Maiade, and still more doubtfully to the genus Paramithrax; but I am
not able to find any genus of strictly fossil crustaceans to which it
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seems so nearly allied. The specimen is of interest on account of its
large size, and also as being the first of this growp of crustaceans yet
1*em{*111?ed from the C retaceons formations of this country.

‘“ Locality and formation.—The specimen here desecribed and figured
was obtained from the Cretaceous rocks near San Antonio, Texas, by
Mrs. N. S. Walker, of that place, and in honor of whom the specific
name is given.”

APPENDIX TO CONTRIBUTIONS TO INVERTEBRATE PALEONTOL-
0GY, NO. 2.

The late Dr. B. F. Shumard had, before his death, prepared drawings
of a part of the fossils which he had from time to time previously pub-
lished in the Trans. Saint Louis Acad. Sei. and the Proe. Bost. Soe. Nat.
Hist. These drawings were never published by him, but he procured
photographic copies of a part of them for the late Mr. 'F. B. Meck. The
last-named gentleman, at the time of his death, left these copies in pos-
session of this Survey. A few of them were repmduﬂeﬂ armmong the illas-
trations of Cretaceous fossils in the annual report of this Survey for 1877.
It is deemed of importance that the publiec should have, as tar as possi-
ble, the means for identifying the species that have been desecribed by
Dr. Shumard, and therefore all the remaining figures that are available,
as just stated, which represent Cretaceous species, are reproduced In
this report. All the figures on plate 18 are thus reproduced, besides
one of those on plate 16.

It is not deemed expedient at this time to either republish Dr. Shu-
mard’s descriptions ot these fossils, or to enter into any discussion ot the
subjects which they may suggest. Therefore, only a list of the names he
oave them will be here given, together with references to the figures
and to the places where the descriptions are published.

CIDARIS HEMIGRANOSUS Shumard.
Plate 18, figs. 2 a and b.
For description see Trans. Saint Louis Acad. Sei., vol. i, p. 609.
(GERVILLIA GREGARIA Shumard.
Plate 18, fig. 3 a.
For description see Trans. Saint Louis Acad. Sei., vol. i, p. 606
NUCULA BELLASTRIATA Shumard.
Plate 18, figs. 5 a, b, and c.
For description see Proc. Bost. Soe. Nat. Hist., vol. viii, p. 202.
NUCULA HAYDENI Shumard.
Plate 18, figs. 6 a and b.

For description see Trans. Saint Louis Acad. Sci., vol. i, p. 602.
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CARDIUM CHOCTAWENSE Shumard.
Plate 18, figs. 7 a, b, and c.
TFor description see Trans. Saint Louis Aecad. Sei., vol. 1, p. 5§99.
CYTHERIA LAMARENSIS Shumard.
Plate 18, figs. 4 ¢ and b.
For description see Trans. Saint Louis Acad. Sci., vol. i, p. 600,
ANCYLOCERAS ANNULATUM Shumard.
Plate 18, figs. 10 @ and b&.
For description see Trans. Saint Louis Acad. Sei., vol. 1, p. 595.
SCAPHITES VERMICULUS Shumard.
Plate 18, fig. 8 a.
For description see Trans. Saint Louis Acad. Sci., vol. i, p. 594.
AMMONITES GRAYSONENSIS Shumard.
Plate 18, figs. 9 a and b.
For description see Trans. Saint Louis Acad. Seci., vol. i, p. 593.
AM]}‘IONITES SWALLOVII Shumard.
Plate 18, fig. 1 a.

For description see Trans. Saint Louis Acad. Sei., vol. 1, p. 591. See
also Expl. and Sur. West of the 100th Meridian, vol. iv, p. 202, pl. XX,
fig. 1 a, b, and c.
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Fi1G. 1.

Fi1G. 2.

FiG. 3.

FiG. 4.

Fi1a, .

F1G. 6.

F1G. 7.

PLATE 11.

PINNA EARESY .- oo iooio ool cnnd o o s I Ty i

a. Left side view; reduced to one-half mameter
b. Transverse Ee.ﬂtmn of the same.

OSTREA %HLENIEGLTE R EEE TR T DE T R EREF = RS e PR RERS SRR RS == I"Ili'lllll

a. Upper valve of small example; natural size.

b. P::rrtmn of the upper valve of another example, showing by the
lines of growth the gradual change from a rounded to an elon-
gate form.

V01.SELLA (BRACHYDONTES) MULTILINIGERA .....cccucecenccscncancnanes

a. View of left valve; natural size.

(STREA ANOMIOIDES - - e - sleceiea e salse i le s =ims a-sesaanae oswn

a. Lower valve ; natural size.

b. Upper valve of another example.

BARBAFILIA BﬁRBATULA iiiiiiiiiiiiiiiii T sE8d s TOoOSSES o@D @ B .'----I = Ea e

a. Right side view of an imperfect example; natural size.

PHARELLA T PEALET cieii o iciiiive oesnmn souiansa i uminuiisiss saryemines s pesa

a. Left side view of an internal cast ; natural size.

b. Dorsal view of the same.

LISPODESTHES? OBSCURATA -ccccciecennanncnns N e I

a. Side view ; natural size; showing the enveloping callus removed

but the thin test rema,mmg
b. Similar view of another example, showing a portion of the callus

remaining upon and covering the spire.

Page.
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10 e

ra. 2

Fig. 3.

FiG. 4.

[ |

I'1G.

FiGg. 6.

~1

FiG.

FiGg. 8.

Fig. 9.

Frag. 10.

Fiag. 11.

i, 12,

Fiac. 13.

Fic. 14.

F1aG. 15.

Fig. 16. CYRENA CARLETONI

Fig. 17.

PLATE 12.

FASCIOLARIA (PIESTOCHEILUS) ALLENI ccvcceccucnntamaa- SeeannaE an,
a. Side view; natural size.

FusSuS UTAHENSIS ........ R L L e S S s B O i
a. Side view of a natural cast in sandstone; natural size.

TURRITELLA SPIRONEMA._..... e e e e
a, Side view; enlarged to two diameters.

EULIMELLA? CHRYSALLIS - .. ccceee canea SN Al S S s S
a. Side view ; enlarged to four diameters.

. EULIMELLA? INCONSPICUA ..... el B e O D e

a. Side view ; enlarged to four diameters.

MELAT‘IPUS? _-__..[? ------------ B I T i T A T N oA RS E O EE W@ W E D
a. Side view of a cast in sandstone; natural size.

. NERITINA (VELATELLA) CARDITOIDES. cocc-ci-corrooceaanacas canazuns

a. Dorsal view ; natural size.

NERITINA (VELATELLA) BELLATULA...... s i b e i
a. Side view ; enlarged. |
b. Dorsal view of another example; enlarged.

NERITEINA PISTRORNMIS - oo e s et Bl

a. Side view ; enlarged to two diameters.

b. Apical view of the same.

e. An example with a part of the outer volution broken away, show-
ing the lip and its subdentate inner border.

NERITINA BANNISTERI ..._._.. S S lr ety L et o e e oL A AR P e

a. Side view ; natural size; showing pattern of color-marks.

b. Apical view of another example.

e. Apertural view of the same, showing the plain lip. |
MELAMPUS? ANTIQUUS..-- .nc--- S aes o S R e R e R

a. Side view of a young example; enlarged to four diameters.
b. Apertural view of the same, showing armature of inner lip in the
young state.
c. Summit of the spire; greatly enlarged ; showing the reversed apex.
d. Fragment of a large example; natural size ; showing full armature
of inner lip of adult shell.
OPITODERMA? BRIDGERENSIS L: ol cav cosmsio —nmmoomeoba 0GP
a. View of Mr. Meek’s type specimen ; enlarged to 11 diameters.
B A M ON T A SOL L R RTA L L e Lo

a. View of the cleft side of a fragment of a corallum ; natural size.

b. Snummit view of a group of corallites.

c. Bide view of a section of a group of corallites; enlarged.
CHAETETES?? DIMISSUS . -cc .- --- S e NSRS Ll e A

a. Branch of a corallum ; natural size; showing the diverging coral-
lites at broken ends of the branches.

ANOMIA PROPATORIS of s ais A e HAPIELD V s et e LR ST et =T e

a. Exterior view of upper valve ; natural size.
b. Lateral view of the same.

a. Left side view ; natural size.
b. Dorsal view of the same.
VE-LVATA NAHJ&- ------ S poE s 0B RET PP S S S EEE e e o S e S0 BOEE wE D W

a. Lateral view ; enlarged to five diameters.
b. Apical view of the same.

Page.
34

24

a1

a3
2D
28

27

26

20

33



ETACEOUS.

C.

__wﬁz.___:

\Er 8 e ey

. yrmmmhmmu
.....hn Senns

Lith

o
b )

e

il ad

I.

Thot

rn Liel

R S

J.

£
el

ng

W.H.Hoal



'.'.lil k! W s
B = h '. *
S =5

'-Ii.|'-

r.‘g"'. i ':. i |. -

'1 llé

n
e

L
T

Ly nf-:

xF

o

ol

i et
—
B ™

.
II‘

.
e iy
v |
N

"-4. i

. [ -l ] ) s
=, Y

L
LN
L

|

: A, ¥ - -
ol . ; = "

} 15~ g W Tt
i I . = -_ .: - ':"'. 'i-_-p.'"'.__" P R I_-tl o “':-T_,':._ i i s,
RS e L i o i T O







PLATE 13.
Page,

e 1 ROy RA WINCHBLIE cve e a s bbbt 1 et N 12

a. Interior view of the lower valve in its natural posture when ad-
herent to a foreign body, the front side being mueh higher than
the other; natural size.

b. View of the front side of the same, the right-hand border of the
figure being that of the adherent surface of the valve.

¢. Upper valve; exterior surtace.

d. Interior surface of the same.
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PLATE 14.

Page.

FIGI ].I- OS'I‘REJ-%- BLA—EI‘:II ...... - W R R DD s mo=E Em oW Y e @ PR mEaaesow aw 11

a. Outer view of the lower valve of a large example ; natural size.

b. Upper view of the same example. -

For interior view of upper valve see plate 17.

FI1G. 2. EXOGYRA FORNICULATA .-ccc. -ccna e e e S T e S 13

a. Outside view of lower valve; natural size.

h. Interior view of the same.
F1G. 3. GERVILLIA MUDGEANA..occ..u--. Bt o s e e L e e 16

a. Left side view of a natural cast of the interior; natural size.
b. Dorsal view of the same.
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PLATE 15.

F1G. 1. PRIONOCYCLUS WYOMINGENSIS

a. Fragment showing side view of portions of two volutions.
b. Peri pheral view of another exam ple, the carina of which has been

mostly broken away. B
¢. Side view of another example, showing the character of the earlier
volutions.

d. Peripheral view of the same.
e. Septal sature; from fig. 1 0.
All of natural size.

Fi1Gg. 2 TESSAROLAX HITZII

IIIIIIIIIIIII

. Figure of a gutta-percha cast of the type specimen, showing the

spire and the greater part of the under side uf the shell with its
spines; natural size.




CRETACEOUS.

Ly

-

WS GEOLOGICAL SURVEY

il

Einc]

Thos

—

1

£

all d

4. CME Conin









PLATE 16.

EIG: 1. PARAMITHEARN WALEERL -l o e a ioen il el Don e i | I UE LA TR W et RO 37

a. Claw of right anterior limb; outer view; natural size.
b. Transverse section of fixed finger.
¢. Transverse section of movable finger.

For opposite side view of the same see plate 17.

EI1G. 2. PTERIA (OXYTOMA) | SALINENSIN . lulicitacc oot Sunmiidion ol atinss 15
a. Left side view of a natural cast of the interior; natural size.
b. Dorsal view of the same.

B B A P R TG N BRI o e e L

a. Copy of Dr. Shumard’s original drawing.

b. Dorsal view of a smaller example from Bell County, Texas.

¢. Left side view of another example from the same locality.
All of natural size.
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PLATE 17.

Page.
NG 1. PARAMITHRAR WALRERTL i cise connssriasinrai e o Smsp S 37
a. Claw of right anterior limb; inner view; natural size.
For opposite view of the same see plate 16.
B AR A CTA MY RORNIS o s e e e e e e 23
a@. Right side view of a natural cast in chalky limestone; natural
s1Ze,
b. Dorsal view of the same.
BYc. 3. PTERTIA Y ST ABI AT S e i e s i e ey m e e et e S 15
@. View of one adult, and several smaller lower valves, attached to a
fragment of the shell of an Inoceramus.
F1G. 4. PACHYMYA? COMPACTA -.ccae coiecance o e 22
a. Right side view ; natural size.
b. Dorsal view of the same.
P‘TIG\ 5- OETREA EL:&CI{II ------- - W o P W i e e e D e A D DEE s S S S E B B3R B & B D P ]—1

a. Interior view of upper valve; natural size.
For other figures of this species see plate 14.
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PLATE 18.
[Tllustrating species published by Dr. B. F. Shumard.]

HIG. 1. AMMONITES SWALLONIL - - - oo ccm oo C o o e e e e

a. Side view.

Fia. 2. (CIDARIS HEMIGRANOSUS cc--- B e e e VR bl s L

a. Fragment showing body-plates and part of an ambulacral area.
b. Another fragment.

FIGi 3} GI‘:RVILI.:II&. GREGARIA - D S P @ WD EE WW W & W w B R E o o w S m W @ B W W W S W owm om om om

FiaG. 4

a. Left valve.

Y THRRERA TAMARENSTS L e e e i et L e S D D

a. Left side view.
b. Dorsal view of the same.

BIc 5 NUCDEA  BREEEA S TREAT A o e st e S e e T g e S g P

a. Right side view.
b. Dorsal view of the same.
¢. Dorsal view of a natural cast of the interior of a large example.

Fig. 6. NUCULA HAYDENI ...... e I B e e

a. Right side view.
b. Dorsal view of the same.

F1G. 7. CARDIUM CHOCTAWENSE ..ccc..ccnaec..a S s e o .

F1G.

FiG.

a. Side view.
b. Front view of the same.
¢. Costae and concentric lines enlarged.

8# SG&PHITEE‘ YERMIGULUEﬂ-"I#i' ----- F oEeEmaEE o R oew D DD D e P BE -U;'.I'FI'I'I - S T W
a. Side view.

9., AMMONITES GRAYSONENSIS - ..... S S S e e e

=

a. Side view.
b. Peripheral view of the same.

FIG* ]-Gl- MCYLDEERAS I'.’-HHULATU}I ----- F EwmEowm o E e SRS Dans EaSDEd FESE OEEZES SO @S @D

a. Peripheral view of a fragment.
b. Side view of the same.
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