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side of the Wind River Mountains in Fremont County, Wyoming. Here, as 
in the Owl Creek Mountains, the formation forms a long dip slope on the front 
of the range, and complete sections are exposed in many of the canyons which 
cut through it. The best collecting and the most varied faunas occur in these 
canyons, especially in that of Bull Lake Creek.

STRATIGRAPHIC RELATIONSHIPS
In the Wind River and Owl Creek Mountains, Wyoming, the Phosphoria 

lies unconformably on the Tensleep sandstone, which is Pennsylvanian in age. 
Near Bull Lake, the top of the Tensleep is irregular; in one place a hill about 
twenty feet high stands on the Tensleep surface and the overlying Phosphoria 
beds show initial dips around it. The erosional surface is overlain by a vari­
able thickness of detrital sandstone in the base of the Phosphoria. The 
unconformity is often not apparent, but it has been noticed in many places. 
The top member of the Phosphoria in the Wind River and Owl Creek Moun­
tains is a massive limestone bed. This member is succeeded by a sandy lime­
stone of quite different aspect, and above it are other sandy limestones, sand- 
tones, and sandy shales. This sandy series is known as the Dinwoody form­
ation, of Permian or Triassic age. The few fossils that have been found in it 
do not serve to distinguish between thp two periods, and there is no sign of 
an unconformity below.

In Utah and in Colorado, the Phosphoria lies with probable unconformity 
upon the lower member of the Park City formation, which in turn rests upon 
the Weber quartzite. The upper two members of the Park City formation are 
now called “Phosphoria”, and as yet no name has been applied to the lower 
member of the Park City. Above the Phosphoria, without apparent uncon­
formity, is the Woodside shale, a formation which may be a correlative of the 
Dinwoody. At present, most of the evidence points to Lower Triassic as the 
age of the Woodside.

According to Mansfield, the Phosphoria formation in Idaho lies with slight 
unconformity upon the Wells formation, which he correlates with the Morgan 
formation, Weber quartzite, and the lower member of the Park City formation 
in Utah69. As in Utah, the Woodside shale is the overlying formation. In Mon­
tana, the Phosphoria lies with apparent conformity upon the Quadrant quart­
zite, a Pennsylvanian formation. The Quadrant consists of massive beds of 
quartzite and dolomitic limestone. The Phosphoria is a variable sequence of 
sandstone, chert, shale, phosphate rock, and quartzite. In places, the two 
formations are hard to distinguish. Northeast of the Beartooth Mountains, 
Montana, the Quadrant pinches out and the Phosphoria lies unconformably 
upon the Madison limestone, a Mississippian formation. A few miles farther 
to the north and to the east, the Phosphoria thins out and disappears.

The beds which lie above the Phosphoria in most of the Montana locali­
ties are shaly limestones, shales, or sandstones of a brown color. These beds 
have not been correlated with rocks in other localities, and their Triassic 
age is uncertainly established. In some places, the Ellis formation (Ju­
rassic) lies directly upon the Phosphoria.
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C o m po site  S ec tio n  in  t h e  O wl C r e e k  M o u n ta in s

Feet
Conglomerate, overlain by yellow calcareous sandstone (Dinwoody 

formation)
Limestone, gray, compact, fossiliferous, with calcite geodes,

petroliferous____________________________________ 13
Limestone, gray, fine-grained, phosphatic_______________ 11
Limestone, gray, compact, cherty__________  6
Limestone, gray to buff, glauconitic, with scattered calcite 

geodes and chert nodules, fossiliferous; weathers to a porous,
greenish, granular material_______________   17

Limestone, gray to buff, cherty, crowded with large calcite
geodes; weathers into caves___________   3

Limestone, gray, glauconitic, cherty, fine-grained, compact,
fossiliferous------------   14

Chert, nodular, in green shale matrix_____ _______ 15
Shale, green, thin-bedded_______________ ______ _____ .22
Rock phosphate, dark-gray, fossiliferous________________  1
Limestone, shaly, cherty, with geodes, very fossiliferous___ 15
Limestone, shaly, yellow, fossiliferous___________________ 4
Sandstone, yellow, shaly, calcareous_______________   16
Sandstone, red, calcareous--------------------------------------------4
Limestone, gray, dolomitic, resting unconformably on the

Tensleep sandstone________________________   6
Sandstone, gray, fine-grained, cross-bedded (Tensleep sandstone) 

Thickness of Phosphoria formation_____________________ 147

14.

13.
12.

11.

10.

9.

 .
7.
6�
5.
4.
3.
2�

1.

The phosphate beds of the formation are the most distinctive feature. 
Usually they are oolitic tricalcium phosphate, but beds of solid tricalcium phos­
phate and brecciated beds of the same material are found. There are nearly al­
ways two main beds, although there are often numerous thin beds. The beds 
are thickest in southeastern Idaho and in southwestern Montana and the 
phosphate is purer than that in other localities, in some places containing eighty 
per cent tricalcium phosphate. The beds become thinner and the quality of 
the phosphate poorer toward the east. In the Wind River Mountains, Wyo­
ming, the lower bed is less than two feet thick, and the upper bed is rarely more 
than six inches thick. There are several beds of poor quality in the shales of 
the upper part of the formation. In the Owl Creek Mountains, only the upper 
bed is present, and it is thin and of poor quality.

The Phosphoria may be the source of the black oil which is produced in 
Wyoming, particularly near Lander. The original oil sand was probably one 
of the Dinwoody sands, and later production has been from the top of the Ten- 
sleep. The consensus of opinion is that the source of the petroleum is in the
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Pseudomonotis sp.
Myalina aff. wyomingensis 
Myalina sp.
Euchondria neglecta 
Solenomya sp.
Pteria sp.
Allerisma terminale? 
Allerisma n. sp. 
Pleurophorus subcostatus 
Pleurophorus? 3 species 
Parallelodon sp.
Schizodus? sp.
Astartella sp.
Leda obesa

Plagioglypta canna 
Bellerophon aff. crassus 
Bellerophon sp. 
Bellerophon ? sp. 
Euphemus? sp.
Patella n. sp.
Patella sp. 
Patellostium? sp. 
Pleurotomaria sp. 
Pleurotomaria sp. 
Pseudomelania ? sp. 
Enchostoma sp. 
Nautilus? sp.
Fish remains

No attempt was made to assign these various forms to members.
The writer has found that the fossils of the Phosphoria formation in the 

Wind River and Owl Creek Mountains can be referred consistently to mem­
bers of the formation. Some of these faunules are persistent throughout the 
two ranges; others are generally imbedded in rock from which they can not 
be collected. All of the various faunules are represented by fossiliferous rocks 
on Bull Lake, in the Wind River Mountains.

The lowest member which bears a considerable faunule is Bed Number 2 
of the section at that locality. The rock is dense limestone, almost entirely 
replaced by chert. I t is crowded with casts of the interior of shells of large 
pelecypods. This member is referred to for convenience as the Lower Chert 
member. I t is rarely well exposed, and at no other locality is it so fossiliferous. 
The following forms have been identified from it:

Orbiculoidea utahensis 
Plagioglypta canna 
Euphemus carbonarius 
Edmondia gibbosa 
Schizodus concinnus

Schizodus canalis 
Deltopecten occidentalis 
Allerisma sp. 
Pleurophorus pinnaformis

This faunule is evidently a facies which was peculiar to a portion of the sea 
favorable to large pelecypods. The single brachiopod is very rare, and Euphe­
mus carbonarius is not common in this member.

The second faunule is that of Bed Number 6 of the section. I t is charac­
terized by great numbers of Orbiculoidea utahensis and by an extensive fish 
fauna. Shells of Orbiculoidea form almost the entire mass of some of the beds 
in this member. The faunule was described by E. B. Branson15, who lists the 
following species:

Orbiculoidea utahensis 
Plagioglypta canna 
Nucula perumbonata 
Nucula pulchella
Nucula sp. (N. poposiensis of this paper)

Leda bellistriata 
Euphemus carbonarius 
Bellerophon bellus 
Helodus subpolitus 
Helodus rugosus
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Myalina sinuata? 
Aviculipecten ianderensis 
Deltopecten vanvleeti 
Deitopecten sexradiata 
Pleurophorus pricei 
Plagioglypta monolineata 
Euphemus subpapillosus

Pleurotomaria reticulata 
Pleurotomaria robusta 
Pleurotomaria sp.
Orthonema sp.
Conularia crustula?
Coloceras sp.
Asymptoceras phosphoriensis

Of these species, Aulosteges hispidus ,Meekella rotunda, Dielasma phosphoriensis, 
and Euphemus subpapillosus are especially abundant.

AGE AND CORRELATION
In the Wind River and Owl Creek Mountains, Wyoming, the Phosphoria 

formation lies unconformably upon the Tensleep sandstone, which is Penn­
sylvanian in age. The time interval represented by the unconformity is of 
unknown duration, but was of sufficient length to allow disintegration of some 
feet of the top of the sandstone and to permit erosion of the surface into a 
topography which at least had reached maturity. The Phosphoria is conform­
ably overlain by the Dinwoody formation. Such fossils as have been found 
in the Dinwoody are not diagnostic as to age. The Chugwater formation 
overlies the Dinwoody with possible unconformity. A bed 800 feet above its 
base establishes the age of that part as Middle or Upper Triassic. Thus, from 
its stratigraphic position, the Phosphoria formation is limited to a period from 
late Pennsylvanian to early Triassic.

The fauna of the Lower Chert member is one that is entirely composed 
of species which occur in the Upper Pennsylvanian of the Mississippi Valley. 
The faunule of the Lower Phosphate member is established in age by E. B. 
Branson1*, who says, “The abundance of cochliodont sharks, which have never 
been reported from strata younger than the Pennsylvanian, indicates an age 
older than the Permian.”

The Pustula faunule of the middle portion of the formation contains 
Spiriferina pulchra, which Girty regards as diagnostically Permian. The Pus­
tula faunule and the faunules of higher members contain Aulosteges hispidus. 
Aulosteges is not known from beds older than Permian. The faunule of the 
Top Limestone member shows a distinct tendency toward the Mesozoic type 
in the abundance of pelecypods, but no ammonoids occur in it. However, the 
Pennsylvanian aspect of the lower faunules is missing, for there is no species 
in the Aulosteges faunule which is of the Pennsylvanian type. In the Pustula 
member, many common Pennsylvanian forms appear, such as Spiriferina 
kentuckyensis, Pugnoides osagensis, Composita subtilita, and Helodus sub- 
politus. The Hustedia faunule is also Pennsylvanian in aspect, for its dominant 
forms are Composita parva, which resembles some varieties of C. subtilita, 
Spiriferina kentuckiensis, and Hustedia phosphoriensis, which is not very 
different from H. mormoni. I t seems from the above evidence that the for­
mation through the Lower Phosphate member is late Pennsylvanian in age, 
and that there is a gradation into beds of Permo-Carboniferous age somewhere 
between the Lower Phosphate and the Pustula member. There is no indi­
cation of a stratigraphic break in the lithology. The Pustula and Hustedia
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sediments equivalent to the Phosphoria and Dinwoody, and to the Chugwater 
in part8,20.

The fauna of the Manzano group of New Mexico is very similar to that 
of the Phosphoria. The two formations have the following species in common.

Composita subtilita 
Leda obesa 
Plagioglypta canna 
Cytherella bennei

Squamularia perplexa 
Edmondia gibbosa 
Deltopecten vanvleeti 
Euphemus subpapillosus 

Besides these species, the Manzano has a variety of ��	������� ���	����� , a 
���������  similar to one in the Phosphoria, a distorted +��'�����  and a species 
of �������#�(  The general appearance of the two faunas is strikingly similar. 
The correlation of the two formations seems to be well founded.

The Phosphoria has a correlative in eastern Nevada whose presence is 
indicated by the following fossils, all of which occur in the Phosphoria: 

Pustula nevadensis Pustula subhorrida
Productus multistriatus Composita mira
Spiriferina pulchra Spiriferina kentuckiensis

These fossils were collected by the geologists of the United States Geological 
Exploration of the Fortieth Parallel, and their locality is known to be in White 
Pine County, Nevada.

The Guadalupian rocks of Texas and New Mexico have a fauna which is 
similar to that of the Phosphoria in its general aspect. Only two species are 
common to both faunas, however, and it is probable that the two formations 
are of about the same age, but that the Guadalupian had a southern connection 
with the sea and the Phosphoria a northern one.

The Lyons and Lykins formations of Colorado lie between the Fountain 
sandstone (Pennsylvanian) and the “red beds” which are continuous with the 
Chugwater of Wyoming. A correlation of the Phosphoria with these will be 
established later, in all probability. Correlations have been suggested with the 
Upper Aubrey and with the Kaibab of the Grand Canyon region, but have 
little evidence to support them.

The relationships of the Phosphoria to foreign rocks are well established 
in some instances. The faunule of the Lower Phosphate member is tied up with 
the Moscovian of Russia by the occurrence of ������������ ����'�����	�  and 
��������� ������������#(  Girty is convinced that the fauna of the phosphatic 
shales of the Phosphoria formation is closely related to the highest Pennsyl­
vanian beds of Alaska, which he believed to be Gschelian in age. However, on 
the authority of Holtedahl, he now refers these beds to the Artinskian, or basal 
Permian58.

It is believed that the Phosphoria sedimentation occurred at about the 
same time as that of the Productus limestone of the Salt Range, India. Al­
though no comparison of species was made, both faunas are made up of about 
the same types. Both contain a fauna largely composed of pelecypods and 
brachiopads, and the pelecypods of both are in large part of the same genera; 
the most prominent ar�� �������������� ����-���� , ������������� , and ,����"
������(  Among the brachiopods, the two faunas are similar in their abundant 
species of ����������� �����������  and �����&�����(  Bellerophon type gastro­
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Bryozoan A: a moderately large, ramose type with slight amalgamation 
of the zoecial walls, numerous large mesopores, and no diaphragms 
or acanthopores.

Bryozoan B: a very small ramose form with amalgamating zoecial walls, 
polygonal zoecial apertures, and small mesopores.

�������#�  sp.: an incrusting form on crinoid ossicles and brachiopods;
has a very irregular surface.

)������#����  sp.: a very large, massive, ramose type.
The Hustedia and Top Limestone members of the Wind River and Owl 

Creek Mountains contain a 1����������  and the Top Limestone member of 
the Wind River Mountains contains a species of ��� ����(

Class BRACHIOPODA 
Order NEOTREMATA 

Superfamily DISCINACEA 
Family TREMATIDAE 

Genus LINGULIDISCINA Whitfield

Lingulidiscina missouriensis ? Shumard 
Plate II, figures 2-3

Only two specimens of this type were found by the writer. The general 
shape of the shell approaches that of a right cone, and the surface is covered 
with fine concentric markings. Girty has described �(�#������������  from the 
phosphate beds in the Crawford Mountains, the Sublette Range, and at Thoma 
Fork, Wyoming, at Montpelier, Idaho, and on Woodruff Creek, Utah.

����-��� ���� ������� 0 —Top Limestone member: Wind River and Owl 
Creek Mountains, Wyoming.

Family DISCINIDAE 
Genua ORBICULOIDEA DOrbigny

Orbiculoidea utahensis (Meek)
Plate II, figures 8-11.

1877. ,������  sp. undet. Meek, U. S. Geol. Expl. 40th Par., vol. 4, p. 99, 
pi. 10, fig. 3.

Upper Carboniferous: Weber Canyon, Wasatch Range, Utah.
1877. ,������� ���������  Meek, U. S. Geol. Expl. 40th Par., vol. 4, p. 9 

(footnote), p. 99.
1910. ���	��������������������  Girty, U. S. Geol. Survey Bull. 436, pp. 24-25,

pi. 1, fig. 11.
Phosphate beds of the Park City formation: Weber Canyon, Utah.

1911. ���	����������� ���������2  Woodruff, U. S. Gail. Survey Bull. 452, p. 13. 
Embar formation: near Lander, Wyoming.

1913. ���	��������������������  Blackwelder, Am. Jour. Sci., 4th ser., vol. 36, 
p. 178. •

Embar formation: Wind River Mountains, Wyoming.
1916. ������������� ���������  Branson, Jour. Geol., vol. 24, p. 657, pi. 3, 

figs. 22-25.
Embar formation: Wind River Mountains, Wyoming.
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tends to the front margin. The sinus is bounded by broad, rounded, but rather 
high undulations. The hinge-line is nearly as long as the valve is wide, but the 
greatest width of the valve is slightly farther forward. The posterior part of 
the valve is sharply bent over to meet the pedicle valve.

The pedicle valve is distinctly concave. A low fold divides the concavity 
into two shallow, cup-like depressions. A shallow groove leads from each de­
pression to the anterior margin. The concavity of the valve in one specimen 
amounts to 5 mm. The umbo turns up sharply posteriorly, so that the posterior 
part of the valve resembles half of a low cone. The cardinal area is rather low 
and extends the length of the hinge. It slopes slightly posteriad near its tip. 
The concavity of the pedicle valve affects the shape so that the plane of the 
valves is seen as a flat surface in lateral view, and the umbo, umbonal slope, 
and cardinal area stand above this plane. The deltidium is prominent, trian­
gular, higher than wide; the only well preserved specimen is 7 mm. high and 
6 mm. wide at the base. The pedicle valve bears a strong median septum which 
extends nearly half way to the front margin.

The specimens vary in length from 20 mm. to 80 mm. An average speci­
men is about 60 mm. long, 70 mm. wide, and 25 mm. thick.

The species is distinguished by the concavity of the pedicle valve, by the 
prominent sinus of the brachial valve, and by its rather large size. �(� �������  
(Meek and Hayden), a somewhat similar form, possesses neither a concave ped­
icle valve nor a sinus. The specific name refers to the sinus and to the concave 
condition of the pedicle valve.

����-��� ���� ������� :—Pustula member: Wind River Mountains, Wyo­
ming.

Genus MEEKELLA White and S t  John 

Meekella rotunda C. Branson, n. sp.

Plate V, figures 1-6; Plate VII, figures 1-7.

Shell rather large, distorted, gibbous. Ventral valve sharply pointed 
at the beak, expanding to an evenly rounded anterior margin; hinge about 
two-thirds as long as the greatest width of the shell, which is near the anterior 
margin. Cardinal area usually not much more than half as high as the width. 
In an average specimen the width of the area is about 23 mm., the height 14 
mm. The deltidium is narrow at the beak, wide at the hinge, occupying about 
one-fourth to one-third the width of the area. The area on either side of the 
deltidium is marked by about ten fine, wavy lines parallel to the deltidium. 
The area and beak are often greatly twisted, and the shape of the shell, usually 
knob-like, is sometimes spatulate and the area lies almost in the plane of the 
valve. The pedicle valve has a strong median septum, which extends two-thirds 
of the distance to the front margin. A pair of dental plates originate on either 
side of the septum near its origin and diverge at right angles. They extend 
nearly to the lateral margins of the shell about a third of the way to the front 
of the shell.
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The dorsal valve is nearly circular in outline, strongly convex in the um- 
bonal region, truncated across the posterior one-fourth by the hinge. The mar­
gin is regular except where it curves up to meet the ends of the hinge. A weak 
median septum extends about a third of the way to the front margin of the 
brachial valve. The crural plates are strong and support the brachidia upon 
shoulders on their sides.

The surface of both valves is irregular, and is marked by fine, rounded 
plications and by concentric growth lines. The plications alternate in size 
and increase in number by intercalation at each growth line. Bifurcation oc­
curs in rare instances. The plications are two to the millimeter on the umbo, 
three to the millimeter near the front margin. They are closely spaced and 
separated only by narrow grooves.

The smallest specimen in the collection is 27 mm. long, 25 mm. wide, 
and 12 mm. thick. The average size is 45 mm. long, 42 mm. wide, and 27 mm. 
thick. No specimen greatly exceeds the average in size.

M. rotunda is easily distinguishable from other Meekellas because of its 
lack of the large costae which all other American species possess. I t closely 
resembles M. amsdenensis Branson of the Amsden Mississippian, but has 
more plications, a wider deltidium, and is much larger.

Horizon and locality:—Top Limestone member: Wind River and Owl 
Creek Mountains and Cody, Wyoming.

Family PRODUCTIDAE 
Subfamily CHONETENAB

Genus CHONETES Fischer

Chonetes phosphoriensis C. Branson, n. sp.

Plate V, figures 8-11.
Just below the phosphate bed which forms the top of the Pustula member 

in the Wind River Mountains, is a thin bed of limestone crowded with shell 
fragments of a Chonetes. A few fairly good specimens were obtained. They 
are quite variable in several characteristics, notably in the shape of the sinus 
and ears.

Shell small, semicircular, only slightly convex, widest near the hinge, 
wider than long; hinge with six or seven spines directed posteriorly; sinus 
shallow, with flat bottom, bounded by broad, low ridges; beak low, distinct, 
extending a short distance past the hinge; surface of valve marked by fine 
radial striae, few posteriorly, but many introduced by intercalation near the 
front, so that there are about seventy-five at the front margin. The slope to 
the front margin is moderate to abrupt. Growth lines are few. The ears are 
small; often not apparent. The interior of the pedicle valve bears a strong 
median septum, and is marked by fine radial striae. The brachial valve is 
nearly flat. Its interior is spinose; the spines flat and radially arranged.

From the specimens at hand, it seems apparent that the type is new. C. 
vemeuilianus is similar, but has a V-shaped sinus, fewer striae, and a more 
prominent beak. C. mucronatus differs in the greater extension of its ears and 
in the greater depth of its sinus.

Horizon and locality:—Pustula member: Wind River Mountains, Wyoming.
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����-��� ����������� 0 —Pustula member: Owl Creek Mountains, Wyom­
ing.

Genus PUSTULA Thomas 

Pustula nevadensis (Meek)

Plate VIII, figures 1-8.

1877. ���������� ����������  Meek, U. S. Geol. Expl. 40th Par., vol 4, p. 64, 
pi. 8, figs. 2-2a.
Carboniferous: Nevada.

1920. �������� ����������  Girty, U. S. Geol. Survey Prof. I l l ,  pi.56,fig. 3. 
Carboniferous: Nevada.

�������� ����������  is the most common fossil in the Pustula member 
of the Phosphoria formation in the Wind River and Owl Creek Mountains. 
The species is characterized by an essentially flat brachial valve, and a pedi­
cle valve with a deep sinus and strong concentric markings.

The shell is very thick in the middle portion of the pedicle valve; the 
outline approaches circularity; the beak turns over sharply and extends 5 mm. 
past the hinge-line. The valve bears well developed ears, 9 mm. long in a shell 
35 mm. long. An average specimen is 60 mm. long, 55 mm. wide, and 30 mm. 
thick.

The surface of the shell is very spinose. The spines on the ears and near 
them are longer and slenderer than those on the umbo. The former are about 
0.2 mm. thick and are well over 4 mm. long. The spines on the umbo are short 
and thick.

The hinge of the pedicle valve bears sixteen knoblike projections, un­
evenly spaced and irregular in size and shape. These fit into sockets along 
the hinge of the brachial valve.

The species most nearly resembling �(�����������  is �(���������  (Martin), * 
but the deep sinus, the more irregular and larger concentric markings, and the 
cardinal process of �(� ����������  serve to distinguish them. The cardinal 
process of �(� ����������  presents a bifid appearance from the dorsal side, the 
three terminal lobes are close together, there is a very short and shallow median 
groove on the ventral side, and there is very little sign of a spatulate ap­
pearance of the posterior portion of the median lobe. The cardinal process 
of �(���������  is distinctly trifid from both aspects, the three terminal lobes 
diverge at right angles, the median groove on the ventral side is long and 
deep, and the posterior termination of the median lobe is spoon-shaped. 
The muscle scars of the brachial valve are similar in the two species, but those 
of �(� ����������  are more nearly circular and are less prominent.

����-��� ���� ������� 0 —Pustula member: Wind River and Owl Creek 
Mountains, Wyoming.
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Pustula montpelierensis Girtjr
Plate VII, figures 15-17.

1910. Productus montpelierensis Girty, U. S. Geol. Survey Bull. 436, p. 30, 
pi. 2, figs. 5-6.
Phosphate beds j f  the Park City formation: Montpelier, Idaho.

1927. Pustula montpelierensis Girty, U. S. Geol. Survey Prof. Paper 152, 
pi. 28, figs. 12-23.
Phosphate beds of the Park City formation: Montpelier, Idaho.

This species is rare; except for Girty’s locality, it is found only in the Wind 
River Mountains, Wyoming. The specimens found are all perfectly typical.

Horizon and locality:—Pustula member: Wind River Mountains, Wyo­
ming; phosphate beds: Montpelier, Idaho.

Pustula subhorrida (Meek)
Plate VIII, figures 9-11.

1877. Productus subhorridus Meek, U. S. Geol. Expl. 40th Par., vol. 4, p. 
75, pi. 7, figs. 3-3b.
Carboniferous: Wasatch Mountains.

1920. Pustula subhorrida Girty, U. S. Geol. Survey Prof. Paper 111, pi. 56, 
figs. 1-2.
Undesignated locality in the Great Basin.

This species is one of the more common types in the Pustula member. 
The shells, however, depart slightly from Meek’s type; the sinus is variable, 
deep in some specimens, shallow or absent in others. The cardinal process 
is short and trilobate. I t  bears a node at the base of the apophysis.

Horizon and locality:—Pustula member: Wind River and Owl Creek 
Mountains, Wyoming.

Subfamily STROPHOLOSINAE
Genus AULOSTEGES Helmerson

Aulosteges hispidus Girty 
Plate IV, figures 6-8; Plate VI, figures 1-5.

1920. Aulosteges hispidus Girty, U. S. Geol. Survey Prof. Paper 111, p. 644, 
pi. 56, figs. 8-8b.
Permian: Weber Canyon, Wasatch Range, Utah.

A. h ispidus is the most common species in the Top Limestone member 
of the Phosphoria formation in central Wyoming. Since the specific descrip­
tion is based upon rather scanty material, it is emended here where it seems 
necessary.

“Shell rather large, ovate, expanding from an almost pointed posterior 
to a broadly rounded anterior, the outline but little interrupted by the pro­
jection of the small depressed ears. The largest specimens observed are about 
40 mm. long. The width is variable, but always distinctly less than the length. 
The convexity of the ventral valve is moderate.” In some of the writer’s 
specimens, the convexity is great, often as much as half the length. The 
specimens fram the Wind River Mountains show a tendency for one side of 
the shell to be longer than the other, thus giving it an asymmetrical outline.
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Plate II, figures 21-25.
Shell terebrat aloid, longer than wide, moderately convex, greatest width 

near middle. Brachial valve subcircular, slightly beaked, with low fold near 
the front margin; cardinal process grooved on outer surface, bifid anteriorly, 
strongly developed; the short median septum extends anteriorly from the 
notch of the cardinal process. Pedicle valve extended posteriorly, overhangs 
brachial valve; beak greatly produced and bent past the beak of the brachial 
valve; foramen circular, small, situated in the termination of the beak; a broad, 
shallow sinus is developed near the anterior margin; median septum extends 
slightly more than half the length of the valve; short dental plates diverge 
from the median septum in the beak of the valve.

The surface of both valves is marked by fine growth lines and by a few 
concentric undulations. The relation of width to length is rather variable. 
One specimen is 13 mm. long and 11.5 mm. wide. There is a gradation in the 
direction of slenderness to the maximum, which is 16 mm. long and 12 mm. 
wide. The average specimen is about 15 mm. long and 12 mm. wide. Immature 
specimens, one only 5 mm. long, have been found.

D. spatulatum Girty is very similar, but differs in lacking a fold and in 
being widest near the anterijr margin. A single specimen from the Pustula 
member seems to be D. bovidens Morton, but is too fragmentary for positive 
identification.

Horizon and locality:—Top Limestone member: Wind River and Owl 
Creek Mountains, Wyoming; Hustedia member: Owl Creek Mountains, 
Wyoming.

Superfamily SPIRIFERACEA 
Family SPIRIFERIDAE 

Subfamily SPIRTFERINAB
Genus SPIRIFER Sowerby

Spirifer pseudocam eratus Girty 
Plate VI, figures 6-8.

1877. Spirifer cameratus ? Meek, U. S. Geol. Expl. 40th Par., vjl. 4, pp. 91 -92, 
pi. 9, figs. 2-2a.
Carboniferous: White Pine District, Nevada.

1920. Spirifer pseudocameratus Girty, U. S. Geol. Survey Prof. Paper 111, 
pp. 644-645, pi. 56, figs. 10-15.
Permian: Utah.

S. pseudocameratus is a remarkably variable species in regard to shape; 
specimens from the same bed range from individuals with almost square out­
lines to some having greatly extended hinges. The species is very abundant 
in the Pustula member in the Wind River and Owl Creek Mountains, and it 
occurs in the Rex chert member in Utah and Idaho. The specimens from 
Wyoming differ in one respect from Girty’s description. The groove divid­
ing the fold into two parts, which is found more or less developed in the types, 
is, in the Wyoming specimens, either poorly developed or even replaced by a 
plication.

Horizon and locality:—Pustula member: Wind River and Owl Creek 
Mountains, Wyoming; Rex chert member: Utah and Idaho.
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a linear depression extends to the ventral margin and ends in the indentation 
mentioned above. The depression widens and deepens ventrally; it is distinct­
ly emarginated posteriorly and dorsally by a sharp ridge which extends along 
the dorsal edge of the shell and terminates in an extended point which is co­
extensive with the posterior margin. Surface of shell marked by concentric 
undulations and by narrow growth lines, irregularly spaced; length of average 
specimen 16 mm., height 13.5 mm., width 12 mm.

A specimen which Girty figures from the Wewoka formation and identi­
fies as S. ajfinis? Herrick? is somewhat similar, but differs in having a more 
rounded anterior margin, a broader depression, and a dorsal margin which is 
not so sharply bent over. Typical specimens of S. affinis are even more unlike 
5. canalis.

The specific name refers to the depression on the posterior portion of the 
umbo.

Horizon and locality:—Lower Chert member: Wind River Mountains, 
Wyoming.

Schi7odu8 phosphoriensis C. Branson, n. sp.

Plate X III, figures 2-7.
Shell large, sub-trigonal, slightly longer than high, wide at the umbones, 

narrow posteriorly; beaks prominent, recurved posteriorly, situated somewhat 
anterior to the middle of the dorsal margin, curved closely over the hinge; 
anterior margin semicircular, not truncate; ventral margin long, smooth, 
evenly curved; posterior margin short, sharply curved; dorsal margin straight; 
pallial line distinct, curved in a deep pallial sinus; anterior and posterior 
adductor scars large, circular. A large deep sinus originates on the anterior 
side of the beak of the left valve and extends to the ventral margin, progres­
sively widening and curving posteriorly. Each valve beras a similar, but much 
narrower sinus on posterior side of the beak, the sinus following the posterior 
curve of the umbonal slope and becoming obsolete a short distance posterior 
to the beak. Shell at the umbones thick, especially so on the posterior side; 
hinge-plate massive, short, thick, posterior portion club-shaped, bearing a 
groove on its dorsal surface and another on its inner surface; ventral side of 
hinge-plate smooth, almost flat, attached to the inner side of the umbo; an­
terior portion of hinge-plate not preserved. Surface of shell marked by fine 
concentric ridges and by finer, irregularly-spaced growth lines. An average 
specimen is 60 mm. long, 50 mm. high, and about 40 mm. wide.

The species resembles S. wheeleri Swallow, but is not so elongate and has 
an anterior sinus which that species does not possess. Other features of S. 
wheeleri are not well enough known for comparison.

Horizon and locality:—Top Limestone member: Wind River and Owl 
Creek Mountains, Wyoming.

Superfamily PECTINACEA 
Family PECTIN ID AE 

Genus AVICULIPECTEN McCoy

Aviculipecten alatus C. Branson, n. sp.
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Plate XI, figure 21.

1855. Pecten occidentalis Shumard, Geol. Rep. Mo., p. 207, pi. C, fig. 18.
Coal Measures: near Plattsburg, Missouri.

1909. Deltopecten occidentalis Lee and Girty, U. S. Geol. Survey Bull. 389, 
pp. 84-85. Synonomy to 1909.
Abo sandstone: Abo Canyon, New Mexico.

This species is fairly common in the Phosphoria formation, but the 
lithology is such that good specimens are obtained but rarely. One specimen 
shows perfectly the pit beneath the beak, which establishes its position in the 
genus Deltopecten. Most of the specimens are small, although this is due pos­
sibly to the difficulty in breaking out large, flat surfaces. The shells are some­
what atypical in the arrangement of the costae. The surface is generally not 
regular in the alternation of large and small costae, but may have more than 
one small between two large ones. The small costae are intercalated irregularly.

Horizon and locality:—Hustedia and Top Limestone members: Wind 
River and Owl Creek Mountains, Wyoming.

Deltopecten sexradiata C. Branson, n. sp.

Plate XI, figures 11-12.
Shell medium in size, sub-trigonal; beaks sharp, terminal, curved toward 

hinge; dorsal margin straight, parallel to greatest length of shell; anterior 
margin short, rounded, upper part truncated by the shorter portion of the 
hinge area; posterior margin very short, angular, almost inseparable from the 
ventral margin; ventral margin long, evenly rounded, scalloped; surface of 
shell marked by six sharp, heavy, angular ribs; the dorsal one most prominent. 
It forms a sharp corner between the surface of the valve and the dorsal margin. 
The four median ribs are smaller in size and are not so angular. They origi­
nate at the beak and extend to the points of the scallops on the ventral margin. 
The anterior rib is indistinct, and is inseparable from the next one in the re­
gion of the beak. Fine concentric lines cross the ribs and turn ventrally in 
crossing. A specimen of a left valve, which is the largest specimen at hand, is 
35 mm. long, 30 mm. high, and 10 mm. wide. The smallest specimen, a right 
valve, is about 25 mm. long, 23 mm. high, and 8 mm. wide.

This species resembles Aviculopccten sublaqueatus Girty in the number 
of ribs and outline of valve, but does not have the finer intermediate ribs of 
that species.

Horizon and locality:—Top Limestone member: Wind River Mountains, 
Wyoming.

Order ANOMALODESMACEA 
Superfamily ANATINACEA 

Family PHOLADELLIDAE 
Genus ALLERISMA King

Allerisma wyomingenais C. Branson, n. sp.
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ventral margin broadly curved; posterior margin semicircular, high; surface 
of shell marked by concentric lines which parallel the posterior margin; great­
est height at the posterior margin. There is some variation in the ratio of 
length to height and in the size of the specimens. One shell is 50 mm. long 
and 20 mm. high; a larger one is 75 mm. long and 35 mm. high. There is a 
slight indication that there may be one or more ribs running from the beak 
to the ventral end of the posterior margin.

P. oblongus Meek is the only Pleurophorus which resembles this species. 
The dorsal margin of the former species, however, is curved, its beak is bent 
down and not terminal, and the anterior area, which is large in proportion 
to the size of the shell, is flange-like, and its radial buttress is vertical.

The specific name of P. pinnaformis designates the great increase in 
height posteriorly and the pointed terminal beak, which simulate the form of 
Pinna.

Horizon and locality:—Lower Chert member: Wind River Mountains, 
Wyoming.

Class GASTROPODA 
Subclass STREPTONEURA 
Order ASPIDOBRAN CHIATA 
Suborder DOCOGLOSSA 

Family BELLEROPHONTIDAE
Genus BELLEROPHON Montfort

Bellerophon depauperatus C. Branson, n. sp.

Plate XV, figures 1-2.
Two casts of the interior of a Bellerophon are included in the collection 

from the oolitic phosphate of the Pustula member. The shell is minute, sub- 
spherical, smooth and symmetrically rounded; umbilicus shallow; aperture 
large, not flaring. The ventral margin of the aperture is semicircular on either 
side of the short, U-shaped slit. The slit is closed by a narrow slit-band. The 
larger of the two specimens is 4.5 mm. in diameter, 3.7 mm. wide across the 
aperture, and measures 1.8 mm. from the inner to the outer lip of the aperture. 
The smaller specimen’s greatest dimension is less than 2 mm.

This species is a member of a typically depauperate faunule. B. crassus 
Meek and Worthen is similar in its smoothness and shape of aperture, but 
differs in its size, its flaring aperture, and its prominent slit-band crossed by 
transverse lines.

Horizon and locality:—Pustulamember: WindRiverMountains, Wyoming

Genus EUPHEMTJS McCoy 

Euphemus carbonari us Coz

1855. Bellerophon Urii Norwood and Pratten, Jour. Acad. Nat. Sci. Phil., 
ser. 2, vol. 3, p. 75, pi. 9, figs. 6a-c.
Coal Measures: Illinois and Indiana.

1857. Bellerophon carbonarius Cox, Geol. Survey Kentucky, vol. 3, p. 562. 
Coal Measures: Kentucky.

���������� ��� Google ��������� ����
THE OHIO STATE UNIVERSITY



� " �� Euphemus carbonarius�5��(��,&(� ��0�#)��7&/;�� ��������#;���A,&),)��
;���� ��..��!: �!3$�
��,����,)�#�)M�A,&),)�

� �:�� Euphemus carbonarius� 5#,&)�&�� K��#�� ������� ;���� $9�� ..�� :1 +::"��
��&�&���� '�� � �:�
��4�#� ���,#� %�#�,'/�&M� </&(� �/;�#� ���&',/&)�� <���/&0��

��./*,�� ).�*/��&)��%�'-/)� ).�*/�)� ,#��%��&(� /&� '-�� ��4�#��-�#'������#�
�%�'-�� �-�).-�#/,�%�#�,'/�&� /&� '-��</&(� �/;�#� ���&',/&)��<���/&0�� �-��
,;�#,0��(/,��'�#�/)� ,���'� �1� ���

Horizon and localityMN��4�#� �-�#'� �����#M� </&(� �/;�#� ���&',/&)��
<���/&0�

��.-���)�)��.,./���)�)�G<-/'�I

��,'��U����%/0�#�)�� +$��
�3H:�� Bellerophon carboniferus� ;,#�� subpapillosus� <-/'��� ��4���@)� ��.��

�����0��7/&',� �')��� .��  $�
7..�#�	��#��M�7',-�

� �"�� Euphemus subpapillosus��/#'���7�������������#;���5�����9!:��..��9H+93��
��&�&����'��� �"�
�-�).-,'����()��%�'-���,#8��/'��%�#�,'/�&M������''���,&0���<���/&0��

�-����)��+).-�#/*,���*�/��(�/&��&��.�,&����,8/&0�'-#���*��)���+*�/��(� ;���?
'/�&)�4-/*-� #�0��,#��� /&*#�,)�� /&� )/6�� %#��� '-�� .#�'�*�&*-� ,&'�#/�#��J����/�?
/*�)�*��)�(J� ,.�#'�#�� /&�,&� ,;�#,0�+)/6�(�).�*/��&� �3� ���� ��&0��1� ���� 4/(���
�(0�)� .,#,������ �,'�#,�� '�#�/&,'/�&)� /&� '-�� %�#�� �%� .�#%�*'� )��/*/#*��)J� �,)'�
;���'/�&�&�'*-�(�'��,�(�.'-��%�1�������� '-��7+)-,.�(�)�/'J�)�/'+�,&(� ��1�����
4/(��/&� ,&� ,;�#,0��).�*/��&��&�'� .#��/&�&'J�)�#%,*���%�)-���� �,#8�(� '�4,#(�
'-��,./*,���&(�����/0-'�)'#�&0���&0/'�(/&,��#/�)��4-/*-���*�����/&�)��%�.,./��,��
�&� '-�� �,)'� ;���'/�&�� �-�� /&&�#�.,/#� �%�#/�)� /)�*��.�)�(� �%�)���4-,'� �,#0�#�
.,./��,�� '-,&� '-��#�)'J�)�����%�'-�� .,./��,��,#���;�#�,��/��/��'�#�-/0-�� �,*-�
.,./��,� /)� *�&&�*'�(� '�� '-�� ,(=,*�&'� �&�)� /&� /')� �/&�� ��� ��4� &,##�4� ),((��)�

�-���,#0�)'�).�*/��&�/&���#�*����*'/�&���,)�#�)�$1� ����%#��� '-���&(��%�
'-���,)'� ;���'/�&� '�� '-���..�)/'��)/(���%�'-��)-����� �-��),���(/��&)/�&�/&� '-��
)�,���)'�).�*/��&�/)�:����� �-��,;�#,0��/)�,���'�$"����

�-/)� ).�*/�)� /)� ;�#�� ,��&(,&'� /&� '-�� ��.� �/��)'�&�� �����#� /&� *�&'#,��
<���/&0�� � '� /)� %��&(� /&� '-�� �-�).-�#/,� /&� '-�� �����''�� �,&0��� <���/&0��
,&(�/&� '-��7..�#�	��#���0#��.��%�7',-�

Horizon and localityMN��.� �/��)'�&�� �����#M� </&(� �/;�#� ,&(� �4��
�#��8� ���&',/&)�� <���/&0J� .-�).-,'�� ��()M� �����''�� �,&0��� <���/&0�

����#(�#�������������	�
�,�/������7�����	����	��

��&�)����7�����	��	���%#,&*�

����#�'��,#/,�.-�).-,'/*,����5#,&)�&��&��).�

��,'��U���%/0�#�)�3+�"�
�-/)� %�#�� ����&0)� '�� '-�� (�.,�.�#,'�� %,�&���� �%�'-�� .-�).-,'�� ��(� ,'�

'-�� '�.� �%�'-�� ��)'��,� �����#�� 	��� �%�'-�� ).�*/��&)� ,#��4���� .#�)�#;�(� '#/?
*,�*/��� .-�).-,'�� *,)')� �%�'-�� /&'�#/�#� �%�'-�� )-����

46� &�� � � ��������� � 	' � � ���	��� � ! ������

Digitized by ���0�� Original from
THE OHIO STATE UNIVERSITY



� ���	��	�	"� � ��� � ! �����"����� �	' �� � � � � �	���	��� �%	�����	� � 44

�-���� )�,���� %�,'�� )��/*/#*��,#�� *��.�)�(� �%� '4�� ;���'/�&)J� )./#�� ��4��
*��)���� *�/��(�� ��4�#� -,�%�-/((�&� ,0,/&)'� �,)'� ;���'/�&J� )�'�#�� (/)'/&*'J� )-����
#,./(��� /&*#�,)/&0�/&�)/6���)�*'/�&� �%�;���'/�&��;,���)�/0-'���%�,''�&�(��&��..�#�
)/(��� &�'� 8����(J� ���/�/*�)� (��.�� )/(�)� ��(�#,'���� )'��.J� ,.�#'�#�� �,#0��� */#?
*��,#��%�,#/&0J�)�/'�(��.��)/'�,'�(��&��..�#�)-���(�#��%�4-�#���)/(�)�&�,#���.,#,�?
�����(/)'/&*'�����,#0/&,'�(����#/(0�)�,��&0�'-��)/(�)��*��)�(�,'��&(����,&&��,'�(�
)�/'��,&(�4-/*-�)',&()�-/0-�,��;�� '-����;����%�'-��)-���� ,'� '-��)�/'�,&(�#,./(���
(�*#�,)�)�/&����;,'/�&�,4,��%#���/'��&'/��/'�/)���;���4/'-�'-��)�#%,*���%�'-��4-�#��
$�����%#��� '-��)�/'�� �-��).�*/��&)�,'�-,&(�)-�4�&��)�#%,*���#&,��&','/�&��
��'�,���#��.�#%�*'�.#�)�#;,'/�&��,��.#�;��)����.#�)�&'�� �/6��;,#/,���J� �,#0?
�)'�).�*/��&�,���'� �9�����/&�(/,��'�#J�)�,���)'���))�'-,&�$����� /&�(/,��'�#J�
,;�#,0�� )-���� ,���'� !�1� ���� /&� (/,��'�#�� $� ���� -/0-�� ,.�#'�#�� ��1� ���� /&�
(/,��'�#�

�-��(/)'/&0�/)-/&0�%�,'�#�)� �%�'-�� ).�*/�)� ,#�� /')� )�,��� )/6��� '-�� )-,.�� �%�
'-��)�/'�� ,&(� '-���,*8� �%�*,#/&,��

����-��� ���� ������� �PN��)'��,� �����#J� </&(� �/;�#� ,&(� �4�� �#��8�
���&',/&)��<���/&0�

�-����)�,��J�)./#����4J�4-�#�)�'4��,&(�,�%#,*'/�&���,)'��&��/&*#�,)/&0�#,./(?
��� /&� )/6�J� )�'�#�)� (/)'/&*'�� (��.J� ,���'� -,�%��%�%/#)'� 4-�#�� ��/&0� ,��;�� /&&�#�
)-���(�#� �%�'-�� �,)'J� ���/�/*�)� 4/(��� )'��.+)/(�(J� ��4�#� )/(�� �%�)-���� &�,#���
%�,'J� 4-�#�)� *,#/&,'��� �..�#� 8���� ��4�� %�#�/&0� )�/0-'� )-���(�#J� ��4�#� 8����
.#��/&�&'�� /')� )�#%,*�� *�/&*/(/&0� 4/'-� '-�� 0#�,'�)'� (/,��'�#� �%� '-�� )-���J�
��4�#�.�#'/�&��%��,)'�4-�#��%�,''�&�(�����4�'-��8���J�)�#%,*���%��,)'�4-�#���,#8?
�(� ��� ,���'�%/%'�� ��&0/'�(/&,�� #/�)� ,&(� ��� ;�#'/*,�� �/&�)�4-/*-� *#�))� '-��#/�)�
,'�#/0-'� ,&0��)� ,&(�0/;��'-��)�#%,*��,�#�'/*��,'�� ,..�,#,&*��

�-/)�).�*/�)�/)�#,#��� � ' �/)���#��&�,#����/8�� �(�������� ����5#,&)�&�'-,&�,&��
�'-�#� (�)*#/��(� ).�*/�)�� �-�� )./#�� /)� (/)'/&*'��� ��4�#� '-,&� '-�� )./#�� �%�
'-, '� ).�*/�)�� '-�� (������ *,#/&,'�� *�&(/'/�&� /)� (/%%�#�&'�� ,&(� '-�� #�'/*��,'��
�#&,��&','/�&�/)�(/)'/&*'/;��� �-/)��#&,��&','/�&�/)�#�%�##�(� '��/&� '-��).�*/%/*�
&,���

����-��� ���� ������� �N��.� �/��)'�&�� �����#M� �4�� �#��8� ���&',/&)��
<���/&0�

�-����)�,����)��0����)���)./#����(�#,'������4J�4-�#�)�,���'� '4��,&(��&�+�
-,�%���,*-�)',&(/&0�&�,#���*��,#��%�'-��)�**��(/&0J�)�'�#��(/)'/&*'��(��.J����/�/?
*�)�*/#*��,#��(��.��)/(�)� ��(�#,'���� )'��.M� �,)'�4-�#��4/'-�%�,#/&0� ��4�#�)/(���
4-/*-�0/;�)�'-��4-�#��,�'4/)'�(�,..�,#,&*�J�4-�#��4/'-� ,�)/&0����#�,(��#��&(+

����#�'��,#/,�#�'/*��,',� ��� 5#,&)�&��&�� ).��

��,'��U����%/0�#�)���+�!�

����#�'��,#/,�#���)',����5#,&)�&��&��).��

��,'��U �����%/0�#�)��9+�1�

� ��� �� � �� ��� �
���� ����� ������ ����������



56 T he U niversity of M issouri Studies

ed keel situated below middle of side of last whorl; surface of whorls marked 
by about twenty longitudinal ribs, prominent on the top and side of last whorl, 
indistinct on its lower surface; average shell 11 mm. in diameter, 7 mm. high, 
umbilicus 1.8 mm. in diameter.

As pointed out in the description of that species, P. reticulata is similar 
in size and shape, but has distinct differences. No species is closely similar to 
P. robusta. P. discoidea Girty from the Guadalupian has a similar low spire 
and longitudinal ribs, but is discoidal, has more whorls, is much smaller, and 
has a papillate carina.

Horizon and locality.—Top Limestone member: Wind River and Owl 
Creek Mountains, Wyoming.

Pleurotomaria sp.

Plate XII, figure 4.
One specimen of Pleurotomaria has a higher spire than the others. The 

last whorl is marked by alternating large and small longitudinal striae.
Horizon and locality.—Top Limestone member: Cody, Wyoming.

Genus WORTHENOPSIS 

Worthenopsis bicariaata C. Branson, n. sp.

Plate XVI, figures 14-16.
Shell small. Spire moderately high, whorls four or five, body whorl much 

larger than the spire. The whorls are like low conical disks with flat edges. 
The outer edge of each whorl bears two keels, one above, the other below, the 
upper more prominent. These keels stand out so prominently that the area 
between appears depressed. The lower keel of each whorl usually is hidden 
at least partially beneath the upper portion of the succeeding whorl. The upper 
surface of each volution is slightly concave as it slopes away from the keel, 
and bears a heavy rib near its junction with the preceding whorl. This sur­
face is marked by a few fine longitudinal striations. The concave area between 
the two keels of a whorl and the surface of the keels bear like longitudinal stri­
ations; each keel bears one at its crest and one on each side; the concave area 
bears five or six. The lower side of the last whorl is heavily striated. The 
aperture is large and asymmetrically pentagonal; the corners are opposite 
the terminations of the keels, at the junction of the lip with the next to last 
whorl, and at the points where the margins of the aperture touch the columella. 
The size of the cotypes is almost equal;height 11 mm., width 8 mm., vertical 
diameter of aperture 4 mm.

Worthenopsis sp. from the Permian “red beds” at Dozier, Texas, described 
by Beede, resembles this species. However, W. bicarinata has fewer volutions 
and its upper keel is not completely concealed. Beede’s description mentions 
no longitudinal striae, but his figure appears to show some.

Horizon and locality.—Rex chert member: Fort Halil Indian Reservation, 
Idaho.
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canna. I t is cylindrical in outline, slightly curved, and is smooth except for 
very fine growth lines. The large end flares open, and the shell is thicker in 
that region.

The largest nearly complete specimen is 42 mm. long, 8 mm. in diameter 
at the large end, and 5.5 mm. in diameter at the smaller end. The complete 
shell was probably twice as long. Some very imperfect specimens are larger, 
one being 10 mm. in diameter at the large end. The average diameter at the 
large end is about 6 mm. and the average length about 60 mm. Very small 
specimens are found also; one has a maximum diameter of 2 mm.

Horizon and locality-.—Top Limestone member: Wind River and Owl 
Creek Mountains, Wyoming.

Class CEPHALOPODA 
Order NAUTXLOIDEA 

Suborder ORTHOCHOANITES 
Family TRIGONOCERATIDAE 

Genus COLOCERAS Hyatt

Coloceras sp.

Plate XV, figure 3.
No specimen in good condition was found. The diameter of the best 

specimen is about 70 mm. and the width of the umbilicus 10 mm. The chambers 
are from 6 to 7 mm. in height. The sutures are slightly lobed on the sides, and 
distinctly lobed on the venter; the greatest lobation is next to the living chamber.

Horizon and locality:—Top Limestone member: Wind River and Owl 
Creek Mountains, Wyoming.

Family SOLENOCHEILODAE 
Genus ASYMPTOCERAS Ryckholt

Asymptoceras phosphoriense C. Branson, n. sp.

Plate XII, figure 11; Plate XV, figures 4-5.
Shell large; first chambers tightly coiled, last five chambersnearlystraight; 

septa broadly curved; chambers widest at the umbilical shoulder, sides only 
slightly curved, ventral surface broad and almost flat; hyponomic sinus very 
indistinct, represented by a broad bend of the suture; sutures with a slight but 
broad lobe on the sides; siphuncle small, situated 6 mm. from the dorsum; 
dorsum of last whorl broadly grooved to receive the first chambers; aperture 
apparently sub-ovate and very large; septa of last chambers 10 mm. apart; 
living chamber at least 70 mm. long, breadth at umbilical shoulders 60 mm., 
height of chambers 35 mm.; dimension from last preserved part of living cham­
ber to opposite side of coil 120 mm.

The specimen is sufficiently well preserved to show that it is very different 
from other species of the genus. A. newloni Hyatt is similar in many respects, but 
its hyponomic sinus is a deep lobe and its siphon is near the venter or is central.

Horizon and locality:—Top Limestone member: Owl Creek Mountains, 
Wyoming.
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Figure 1. 
Figure 2. 
Figure 3. 
Figure 4.

Figures 5-9.

Figure 10. 
Figure 11.

Figure 12. 
Figure 13.

Figure 14. 
Figure 15. 
Figure 16.

Figure 17. 
Figure IS. 
Figure 19. 
Figure 20.

P l a t e  III.

Orthotdcs sulcus (pp. 27-8) 
The type specimen, ventral view.
Same, lateral view.
Same, posterior view.
Same, dorsal view.

Rhynchopora taylori (p. 34) 
Sections through anterior end of shell.

Pugnoidcs osagcnsis (p. 34).
A typical specimen, ventral view.
Same, anterior view.

Squamularia pcrplcxa r (p. 36)
A nearly complete specimen, ventral view. 
Same, lateral view.

Spiriferiua kentuckyensis (p. 37)
A typical specimen, ventral view.
A small specimen, ventral view.
A robust specimen, posterior view.

Composita quadricostata (p. 39) 
The holotype, dorsal view, x 2.
Same, natural size.
Same, ventral view.
Same, anterior view.
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Figure 1.

Figure 2. 
Figure 3. 
Figure 4. 
Figure 5. 
Figure 6. 
Figure 7.

Figure 8. 
Figure 9. 
Figure 10. 
Figure 11.

Figure 12. 
Figure 13. 
Figure 14, 
Figure 15. 
Figure 16.

Figure 17.

Figure 18.

Figure 19.

Figure 21. 
Figure 22.

P l a t e  IX

Spiriferina pulchra (pp. 36-7)
A pedicle valve, view of the interior.

Hustedia phosphoricnsis (pp. 37-8)
A perfect specimen, dorsal view.
The type specimen, dorsal view.
Same, ventral view, x 2.
Same, dorsal view, x 2.
Same, lateral view.
A robust individual, lateral view, x 2.

Composita subtilita (p. 38)
A typical specimen, ventral view.
A typical specimen, dorsal view.
A globose specimen, lateral view.
An elongate specimen with a deep and narrow sinus, ventral view.

Composita parva (p. 40)
The type specimen, dorsal view.
Same, posterior view.
Same, ventral view.
Same, dorsal view, x 2.
Same, lateral view, x 2.

Composita gigantea (p. 39)
The type specimen, lateral view.

Edmondia ? phosphatica
A left valve from Montpelier, Idaho. (F'rom Girty42).

Grammysia? Carbonaria
A right valve from Montpelier, Idaho. (F'rom Girty42). 

Solenomya radiata ? (p. 41)
A nearly complete specimen, view of the right valve.
Same, dorsal view.
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Figure 1.

Figure 2. 
Figure 3.

Figure 4.

Figure 5. 
Figure 6. 
Figure 7.

Figure 8. 
Figure 9.

Figure 10.

Figure 11.

Pi.ate XII

Myalina sinuata (pp. 45-6)
The type specimen, a left valve, lateral view.

Aviculipecten landcrensis (p. 48)
The type specimen, a right valve, lateral view. 
Same, x 4.

Pleurotomaria sp. (p. 56)
The only specimen, side view.

Plcurophorus pinnaformis (pp. 52-3) 
The type specimen, view from left side.
Same, dorsal view.
Same, view of right valve.

Plcurophorus pricei (p. 52) 
Specimen showing deep muscle pit, x 2.
The type specimen, dorsal view, x 2.

Orthonema sp. (p. 57)
The only specimen, side view.

Asymptoccras phosphoricnse (p. 59)
The type specimen, ventral view.
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Figure 1. 
Figure 2.

Mgure 3.

I'igure 4. 
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I'igure 9. 
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P l a t e  XV

lie Her option depauperatits (p. S3)
The type specimen, view of aperture, x 2.
Same, view of umbilicus, x 2.

Color eras sp. (p. 59)
A large specimen, side view.

Asymptoeeras phosphoriense (p. 59)
The type specimen, view of a septum showing position of siphon. 
Same, side view.

Plagiogly pta canna (p. 58)
A large specimen, side view.

Plagiogly pta monolineata (pp. 58-9)
The type specimen, side view.

Pleurotomaria phosphatica (pp. 54-5)
The type specimen, view from above, x 2.
Same, view from below, x 2.

Same, sale view, x 2.
Naticopsis gracilis (p. 57)

The type specimen, side view, x 2.
Same, view from above, x 2.
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