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THE MIDDLE TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH
AMERICA.

By J.Z{I.\T];:S',"]?ERBI’N' SmrrH. _ L s

I_INTRO]‘)iJC’TION. :

Many years ago Prof. Alpheus Hyatt and 'the writer phnned a mc;noar'.ilphic ‘treatment of

the Triassic invertebrate faunas of America. When it became evident that Prof. Hyatt’s
advancing years would prevent the completion of this plan the writer prepared, with some
assistance and advice from Prof. Hyatt, a synoptical introduction to the whole faunal work.
This was published by the United States Geological Survey as Professional Paper 40, “ The

Triassic cephalopod genera of America,” by Alpheus Hyatt and James Perrin Smith. This
volume contained descriptions of the higher groups and all the genera known from the American

Triassic at that time and also a fully 1llust1 ated descrlptlon of a thlC‘ll species under each

genus and subgenus.

It was then intended that the writer should publish the remaining specific descriptions and
illustrations in a single volume, but when the materials for the text and illustrations were
brought together it was seen tha.t- they were too bulky for such treatment, and it was decided to
divide the work into three volumes, on the marine invertebrate faunas of the Lower, Middle, and
Upper Triassic of America. Of these three, the volume on the Middle Triassic is presented
first because at the time this plan was made it was nearer completion, and because in this
fauna there were more new forms that might be anticipated in other publications.

As this volume is essentially a continuation of Professional Paper 40 the descriptions of
the major groups and genera given in that work are not repeated, but all figures and descriptions
of species of Middle Triassic cephalopods that appeared in Professional Paper 40 are here
reprinted for conv enlence of reference. .

The same plan will be followed in the papers on the Lower Triassic and the Upper Triassic
marine invertebrate faunas, which are now well along toward completion. The work on the
Lower Triassic faunas will be somewhat smaller and that on the Upper Triassic fauras
somewhat larger than this volume.

GEOGRAPHY OF THE AMERICAN TRIASSIC.

During Triassic time the sea, which had covered the greater part of the Mississippi Valley
and the Great Basin in the Pennsylvanian or “ Upper Carboniferous,” retreated westward
until it was reduced to a large gulf in the Great Basin region.! Sediments with marine fossils
of the Lower Triassic are known on the North American continent only in eastern California
and southeastern Idaho; marine fossils of the Middle Triassic are known only in California,
central Nevada, and British Columbia; and Upper Triassic marine fossils are known only in
northern California, central Nevada, eastern Oregon, western British Columbia, on Queen
Charlotte and Vancouver 1shnd.s, q,nd on the shores of Alaska. The Triassic of the eastern
United States is all nonmarine.

1This body of water has been called by the writer the Great Basin Sea.

s vﬂo»{-
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4 THE MIDDLE TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA.

During Tower Triassic time the gulf extended as far eastward as the Aspen Mountains
of Tdaho; durmcr Middle Triassic time it retreated westward until its eastern border was in
central Nevada; and at the end of the Triassic period the land had encroached still further,
until the gulf was little more than a bay in northern California and central Nevada, Wlth
similar bays in western British Columbia.

Around this western gulf extended the inlets and continental basins in which were
deposited the Triassic “ Red Beds.” These extend in a fringe around the marine sediments
from the Grand Canyon region on the south along the Rocky Mountains into British Columbia.

As the sea retreated westward the brackish water and continental basins followed it, so
that the Triassic “ Red Beds” do not all belong to one horizon, but have a successively higher
place in the geologic column toward the west. In Oklahoma the “Red Beds” contain
Permian fossils of brackish-water origin; in northwestern Texas they contain fresh-water
Triassic fossils. In southeastern Idaho the marine sediments of Lower Triassic age are over-
lain by barren red sandstones representing the Middle Triassic; and in northern California
and central Nevada, after the Hosselkus limestone and Brock shale epoch, s period of erosion
ends the Triassic, showing that much of the area of the Great Basin Sea had become dry
land. Further than this the encroachment did not go, for in California and Nevada the next
epoch, the Lower Jurassic (Lias), is characterized by a marine fauna, showing a renewed sub-
sidence and transgression of the interjor sea over a large part of the area that it had covered
during the Lower Triassic.

The continental deposits of the Triassic in western Amerlca bear all the marks of products
of an arid region, much like the region about the Caspian Sea to-day; but that the marine
Triassic sediments were laid down in an arm of the greater ocean, and not in a closed basin
like the Caspian Sea, is shown by the fact that their successive faunas show a close relation to
forms that existed contempoi'aneously in other regions bordering on the Pacific Ocean and in
the ancient Mediterranean’ Sea or “Tethys,” which in Mesozoic time covered a large part of
southern Asia.

At the close of the Triassic came the culmination of that progressive elevation of the land
that began in the Mississippi Valley at the beginning of the “ Coal Measures” and extended
gradually across the American continent until all that was left of the great interior sea was
merely a gulf a few hundred miles across. This adds another chapter to the remarkably uni-
form history of North America which has been recorded in the rhythmical advance and
retreat of the sea across its surface from the Cambrian to the Tertiary. KEach period of
subsidence, local or widespread, has been followed hy a period of elevation in which the
continent resumed approximately its former shape and extent. Whatever may have been
the development of other continents, North America has been a unit since its history began
to bé recorded in the pre-Cambrian sediments laid down in the first sea that covered its surface,

INTERREGIONAL CORRELATION OF THE TRIASSIC.

The accompanying table exhibits the correlation of the Triassic faunas by regions.
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e These series, stage, and substage terms have not been adopted by the United States Geological Survey.



THE MIDDIE TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA. 5
FAUNAL SUCCESSION OF THE TRIASSIC IN WESTERN NORTH AMERICA.
The faunal succession of the Triassic in western North America is shown in the following

table:

Feunal succession of the western American Triassic,

Pseundomonotis subcircularis zone (slates with a fauna of Boreal type, with some Mediterranean formsintermingled).

Upper T'riassie. T'ropites subbullatus zone (limestones with a Mediterranean fauna, and some Indian typesintermingled).

m : Daonella dubia zone (limestones with a Mediterranean fauna, similar to that of the zone of Ceratites trinodosus
Middle Triasste. and with some Indian types). ’ ’

Parapopanoceras zone (beds with a mixture of Boreal and Indian types).

Columbites zone (beds with a Boreal fauna and some Indian types, survivors from the zone of Meekoceras graci-
litatis, intermingled with a few Mediterranean types).

Tirolites zone (beds with a purely Mediterranean fauna of the zone of Tirolites cassianus).
Lowor Triassic.

Maeekoceras zone (beds with a purely Asiatic fauna; not found anywhere else except in India and Siberia).

FAUNAL GEOGRAPHY OF THE MIDDLE TRIASSIC OF AMERICA.
GENERAL RELATIONS OF THE TRIASSIC FAUNAS OF THE OLD WORLD AND THE NEW.

In the Middle Triassic certain kinship still persists between the marine faunas of western
America and Asia, though this may be due as much to inheritance from similar ancestors as to
immigration. Only a few species are now common to the two regions, and many genera, even, -
are different on opposite sides of the ocean. During the same period the kinship between the
American and the Mediterranean faunas begins to be strong, especially in the nodose ceratites
and other members of the Ceratitide. . In the zone of Ceratites trinodosus in the West Hum-
boldt Range of Nevada, out of more than 100 species more than one-fourth are either identical
with or very closely related to forms from this zone in the Mediterranean region. It is possible
that during the Middle Triassic a connection was established between these regions through
some other way than the Indian branch of the old central Mediterranean, or “ Tethys.” It is
not likely, however, that it was through the Boreal region, for the Boreal Middle Triassic -
fauna is unlike that of the Mediterranean. The faunas of the American and of the Mediter-
ranean regions during the Middle Triassic are more closely related to each other than either is
to the Indian or to the Boreal fauna.

i

MIDDLE TRIASSIC FAUNA OF CALIFORNIA.
INYO COUNTY.

. The oldest fauna of the Middle Triassic in America is found in Inyo County, Cal., on the
Union Wash trail from Owens Valley over the Inyo Range to Salinas Valley, about 3 miles
southeast of the Reward mill. The fossiliferous beds consist of about 6 feet of black limestone,
lying about 800 feet above the zone of Meekoceras gracilitatis, which occurs in the same
canyon. These beds may possibly belong to the Jakutic horizon, but the occurrence in them
of Parapopanoceras makes this improbable. Moreover, Hungarites and Acrochordiceras are
lacking in the Meekoceras zone and in the Jakutic Columbites zone, of Idaho, and their
appearance in America marks a later epoch than the Jakutic. The character of their fauna

PROPFRTY OF 1. S. PURFAU OF MINES



6 THE MIDDLE TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA.

is not. that of the Hedenstreemia zone of Idaho, hence they are regarded as correlative with
the Hydaspic zone of the Lower Muschelkalk of Europe. - This horizon has been called the
Parapopanoceras zone, and all fossils described from the Middle Triassic of California came
from this locality and horlzon ~

Fauna of the Parapopanoceras zone in California.

Tirolites pacificus Hyatt and Smith. Parapopanoceras haugi Hyatt and Smith.
Keyserlingites? sp. indet. ) . - | Xenodiscus bittneri.Hyatt and Smith.
Acrochordiceras inyoense Smith. . - Xenodiscus multicameratus Sm1th
Hungarites yatesi Hyatt and Smith. ] | Orthoceras sp. indet.

Paranannites oviformis Smith. . ' Undeterminable pelecypods.-

Among these forms only Z'irolites p‘aciﬁcus shows affinity to the Mediterranean fauna; the

majority are still Asiatic. Hungamtes ydtesi is more similar to the Mediterranean forms than
- to the Asiatic, but this genus is widely distributed. The -fauna has more affinity to ‘that
‘of the Arctic Middle "Triassic, (Muschelkalk) than to that‘of India, and it therefore seems
possible, even probable, that at this time the Ameriean Triassic provincé was connected on the
one side with the Mediterranean region and on the other 31de with ‘the Boreal province, but
not with the Indian region. [ . R
STTASTA COU\ITY, CAL.

¢

At, Sllverthorns Ferry, on P1t Rlver, in Shasta County, Cal there is a series of about -
1,500 feet of siliceous shales, called ‘the Pit shale. They contain very few fossils, and those -
are badly preserved, but.the writer has recognized in them a few characteristic forms.

‘Fauna of the Pit-shale, California.

Nevaditeé cf. whitneyi Gabb. Arcestes cf. gabbi Meek.
Ceratites. ¢f. humboldtensis Hyatt and Smith. Pentacrinus asteriscus (?) Hall and Whitfield.

The Pit shale lies several hundred feet below the Upper Triassic limestones of Brock
. Mountain, in a conformable series. The fossiliferous horizon at Silverthorns Ferry is probably
equivalent to the Middle Triassic limestones of the West Humboldt Range, Nev., in spite of
the lithologic difference:

i

MIDDLE TRIASSIC FAUNA OF NEVADA.

AFFINITIES OF THE FAUNA.

The Geolooqcal Survey of California, J. D. Whitney, State geologist, ‘discovered in the
Humboldt Range of Nevada some fossiliferous limestones containing ammonites, referred by
W. M. Gabb* to the Upper Trlassw, and correlated with the St. C‘lSSliln formation of the Alps.
Most of the species were obtained in the canyons on the eastern flanks of the West Humboldt
Range, although the data given by Gabb are rather meager. -

About 10 years later the geological exploration of the fortieth parallel brought to light a
considerable number of new species and genera from the Humboldt Range. These were
described by F. B. Meek,> and referred to the St. Cassian horizon of the Upper Triassic,
though Prof. Alpheus Hyatt; who described the genera of cephalopods in the fauna, always
adhered to the opinion that the formation belonged to the Middle Triassic. It is likely,
however, that several different horizons are represented among the collections described by
Gabb and Meek. “ Halorites ramsaueri” Gabb and Pseudomonotis subcircularis Gabb were
found in the Humboldt region. Both are characteristic of the uppermost Triassic in California,
and in Nevada they occur only in the Pseudomonotis-bearing slates, more than 1,000 feet above
the Middle Triassic beds. '

1 Geol. Survey California, Paleontology, vol. 1, 1864. 2U. 8. ‘Geol. Ixpl. 40th Par., vol. 4, 1877.
K
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'

In several publications® Dr. E. von Mojsisovics has referred the Humboldt fauna to the
Upper Triassic, correlating it with the Fassanic substage of the Tirolic series and comparing
it especially with that of the Ceratite beds of Rikusen, Japan, and the Buchenstein horizon
of the Alps. If the West Humboldt rocks were the equivalent of the Buchenstein beds they
would still belong to the Middle Triassic (Muschelkalk) horizon, but in fact the fauna of the-
West Humboldt rocks shows no affinity with that of the Rikusen beds of Japan and not a
great deal with the Buchenstein horizon of the Mediterranean. Instead, the kinship is chiefly
with the Ceratites trinodosus fauna of the Mediterranean region. The occurrence in these beds
of Ptychites, Hungarites, Beyrichites, Acrochordiceras, Ceratites, and Balatonites would be
enough to make certain the reference of the fauna to the Middle Triassic, as none of these

" genera in their typical forms occur higher up. -Besides, many of the commonest species in .
the Middle Triassic of the West Humboldt Range are most closely related to characteristic
species in the Muschelkalk zone of Ceratites trinodosus of the Alps and Bosnia. The upper
Anisic stage is certainly represented in Nevada, and the higher beds of the Daonella dubia
shaly limestone may represent the lower Ladinic.

The group of Ceratites elegans (Pamcerautes Hyatt) is largely of Mediterranean ocur-
rence, but is also represented in the Indian region. The Hollandites group is largely Indian,
but it is represented in Nevada by several fine species. The group of Ceratites occidentalis is
a Mediterranean type and occurs abundantly in Nevada. Gymnotoceras is of Boreal affinities
but is far more abundant in Nevada than in the Boreal region. The species of Beyrichites
and Acrochordiceras seem to be equally allied to Mediterranean and Indian types, but Longo-
bardites, Sageceras, Cuccoceras, Anolcites, Protrachyceras, and Eutomoceras are decidedly
Mediterranean in character. There are many species of Anolcites and Protrachyceras in the
Middle Triassic of Nevada, and these groups are fa,nly well Iepresented in the Middle Triassic
of the Mediterranean region, though almost unknown in that horizon in the rest of the world.
The occurrence of Balatonites is similar to that of Anolcites. The genus Nevadites is largely
confined to Nevada, but is sparingly represented in the Medlterranean region,

The fauna hsted below from the Daonella dubia zone of the West Humboldt Ranfre of Nevada
shows a strong affinity with that of Ceratites trinodosus of the Mediterranean region, but also
shows many elements that belong more properly to the lower Ladinic, equivalent to the Buchen-
stein fauna of the Alpine province. Such a mingling of faunas has been described from Bosnia
by F. von Hauer,® and from Bakony in Hungary by F. Frech ® and by G. von Arthaber.* The
Han Bulog fauna and its equlvalents show this mingling of Bosnian and Ladinic forms, which
may be e\plmned either by a mixing of the fossils in collect,mrr from two horizons, or else by a
survival of species from the Ceratites trinodosus horizon into later time. The latter expla-
nation has been adopted by the European stratigraphers and may very reasonably explain the
same phenomenon in the American Daonella zone. The fauna of the restricted Ceratites
trinodosus zone probably originated in the Mediterranean region and reached America by
migration through the Atlantic waters, but the Trachyceratea, which give the Ladinic aspect
in America probably originated in the American region. Thus the West Humboldt fauna
appears to be homotaxially equivalent both to the zone of Ceratites trinodosus and to the lower
part t of the Ladinic, but the predominance of the Bosnian elements shows that the relationship
is closer with the Bosnian than with the Buchenstein fauna.

The work of Mojsisovics, “ Uber einige japanische Triasfossilien,” gives an exaggerated
idea of the relationship of the American to the Arctic-Pacific Triassic faunas. Mojsisovics

1Arktische Trinsfaunen : Mém. Acad, imp. sci. St.-Pétersbourg, ser. 7, vol. 33, No. 6, 188G, pp. 147-150; and Beitriige
zur Kenntnlss der obertriadischen Cephalopoden-Faunen des Mimalaya: Denkschr. K. Akad. Wiss. Wien, vol. 63, 1896, pp.
69:2-697.

8 Beltriige zur Kenntniss der Cephalopoden aus der Trias von Bosnlen Part I, Denkschr. K. Acad. Wiss. Wien, vol. 63,
1892 ; Part II, idem, vol. 63, 1896 ; and Cephalopoden des Bosnischen Muschelkalkes von IMan Bulog bei Sarajevo, idem, vol.
04, 1887.

" 83Neue Cephalopoden aus den Buchensteiner, Wengener und Raibler Schichten: Resultate der Wissenschaftlichen

Erforschung des RBalatonsees, vol. 1, pt. 1, ]‘)p%
4+ Die Alpine Trias des Mediterran-Gebletes : Lethwa Geognosica, pt. 2 (Mesozoicum), vol. 1, 1906, p. 444,



8 " THE MIDDLE TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA.

compared American and Japanese forms and named several American species, all based entirely
on the figures published by Gabb and Meek. The reader not familiar with American Triassic
species would infer that there was a close relation between .the American and the Japanese
species described in that work, which is far from being the case. The Japanese material was
too poor and the American Triassic fauna known at that time was too meager for any opinion
to be based upon it. Moreover, Mojsisovics had seen only the figures of Gabb and Meek.
The rich faunas collected by the writer in Nevada in the last few years fail to show any
relationship whatever to the Japanése but do show such a distinctly Mediterranean character
that if a paleontologist from Austria were set down in the Triassic area of the Humboldt
desert he could hardly tell from the character Jf the fauna whether he was collecting in Bosnia
or in Nevada. 4 N
LOCALITIES OF MIDDLE TRIASSIC FOSSILS IN NEVADA.

All the Middle Triassic fossils known from Nevada come from the central-western part of
the State, chiefly from the West Humboldt Range, the East Range, and the Desatoya Mountains.
In the reports of the United States Geological Exploration of the Fortieth Parallel all the
rocks of this region lying between the Jurassic and the Archean were called Triassic and were
divided into the Star Peak group and the Koipato group, all the fossils being assigned indis-
criminately to the Upper Triassic. Of the fossils described by Gabb and Meek from the Star
Peak formation, only Pseudomonotis subcircularis is known certainly to have come from the
Upper Triassic. The others, so far as their horizon has been determined definitely, belong to
the Middle Triassic and came from a bed of shaly limestone, not more than 200 feet thick,
lying at the base of the Star Peak formation and more than 1,000 feet below the massive
Upper Triassic limestone of the Star Peak formation.

The sequence of beds was seen best and fossils were most abundant and best preserved in
the West Humboldt Range. From Star Peak southward the Triassic makes up the eastern
face of the range for more than 30 miles. The Middle Triassic shaly limestone forms a broken
band along the foothills and lower slopes of the range, and the massive Upper Triassic lime-
stone forms rugged cliffs along the eastern face near the top.

The following table shows the columnar section of the rocks in the West Humboldt Range:

Columnar scction of the West Humboldt Range.

,

Low(ell:i.;g)rassic - Carries Arietites.
Unconformity.
Pseudomonotis zone. P%%%%onzonotis subcircularis zone (slates, with Rhabdoceras and Halorites). Thickness about
. : eet.

Siliceous and tuffaceous beds, without fossils. Thickness unknown.

Upper Triassic.

Massive limestones, probably corresponding to the Hosselkus (Upper Triassic) limestone of the
California section. Thickness ahout 2,000 feet.

Siliceous and tuffacepus beds without fossils, partly rhyolites, and other volcanic flows. Thick-
ness 1,000 to 2,000 feet. :

Star Peak formation.

Slaty limestones and tuff beds, hard at the top and grading over into shaly limestones and cal-
Middle Triassic. Daonella zone. careous shales at the bottom. Thickness, 1,000 to 1,500 feet. The lower 200 feet contain nearly
all the fossils, which belong to the fauna of Ceratites trinodosus. :

Koipato formation. Siliceous beds, tuffs, graywackes, a.ﬁd igneous rocks, of unknown thickness. Without fossils.

The best locality for Middle Triassic fossils in Nevada is an isolated outcrop of the
Daonella-bearing limestones on the eastern slope of Buffalo Peak, on a foothill called “ Fossil
Hill,” 4 miles south of Fitting (formerly Foltz) post office, on the divide between Troy Canyon
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and the south fork of American Canyon, at an elevation of about 5,000 feet above the sea and
1,000 feet above Star Valley. At this place the Daonella-bearing limestones are reduplicated
by repeated faulting and are exposed over a much larger area than is common with those soft -
beds. Moreover, they are not indurated, as are most of those beds, so that the fossils are
abundant and well preserved. At this single locality the writer has collected in five visits of
from one to threc weeks 130 species, of which 111 are ammonites. The local absence of
induration, mineralization, and metamorphism has tended to the preservation of the fossils
that once must have been abundant everywhere in the Daonella-bearing limestone.

The extreme heat of summer and the equally extreme-cold of winter have caused the shaly
limestone to split readily, and the fossils are easily removed from the matrix. The collecting
ground renews itself every few years by the work of the winter frosts in splitting open the
slabs of limestone that line the hillside. When the writer first visited this locality in 1902 the
hillside was literally covered with loose ammonites that had been set free from the matrix by
the work of frost.

The species listed-below are not all equally’common, some being present in hundreds and
others represented by a single specimen. The commonest forms are Ceratites, of the group of

-C. humboldtensis and C. blakei. Next in abundance would come Beyrichites, and third
Nevadites. Arcestes probably comes next, and Ceratites, of the group of . ¢rinodosus, Tropi-
gastrites, and Anolcites would follow in the order given. Wherever the beds are very shaly
Daonella dubia is the commonest species. The statements as to the relative abundance of the
species are based not on a single day’s work, but on the experience of five seasons of collectmcr
and on the relative mbund‘mce of the material obtained. :

The fauna of Fossil Hill is listed in full below under the local lists of M1ddle Triassic
fossils. .

The same beds outcrop in Coyote Canyon, Cottonwood Canyon, and Buena Vista Canyon,
and many of the same species were found at these locahtles but the fossils are not nearly so
abundant nor so well preserved.

A few species, enough to identify the horizon, were also found in the Daonella-bearing
limestone on the sides of Star Canyon.

The Geological Survey of California and the Fortieth Parallel Survey party collected a
few species at Dun Glen, East Range, Nev.

Another good collecting ground was discovered at New Pass, Desatoya Mountains, Nev.,
about 30 miles west of Austin. Here some excellent material was collected by the Geological
Survey of California and by Dr. John C. Merriam.

A few species were found by the Geological Survey of California near Volcano, an
abandoned mining camp about 30 miles southeast of Walker Lake, and a few in the Shoshone
Mountains.

Local lists of Middle Triussic fossils of Nevada.

Star Canyon, West Humboldt Range.

rachyceras meeki Mojsisovies. Daonella dubia Gabb.

subasperum Meek.
Ceratites blakei Gabb.
Gynmmnites (?) perplanus Meek.
Kudiscoceras whitneyi Meek.
Orthoceras blakei Gabb.

Avicula homfrayi Gabb.
Posidonomya stella Gabb.
Spiriferina homfrayi Gabb.
Rhynchonella lingulata Gabb.
Terebratula humboldtensis Gabb.

Buena Vista Canyon, West Humboldt Range.

Longobardites nevaddnus Hyatt and Smith.
Acrochordiceras hyatti Meek. Cuccoceras bone-vistee Hyatt. and Smith.
Monophyllites. billingsianus Gabb. Beyrichites rotelliformis Meek.

Arcestes gabbi Meek. . Balatonites hadleyi Smith.

Tropigastrites halli Mojsisovics.

BUREAU OF MINES LIBRARY
DENVER



10 THE MIDDLE TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA.

Ceratites organi Smith. : Modiomorpha ovata Meek.
ransomei Smith. lata Meek.
blakei Gabb. Posidonomya stella Gabb.
Paranautilus muiticameratus Gabb. Spheera whitneyi Meek.
DaoneNa moussoni Merian. Pleuromya humboldtensis Gabb.

Coyote Canyon, West Humboldt Range.
Ceratites blakei Gabb. ' . | Rhynchonella sp. indet.
American district, west side of Buffalo Park, West Humboldt Range.

Nevadites whitneyi Gabb. Tropigastrites halli Mojsisovies.
Sageceras gabbi Mojsisovics. Daonella dubia Gabb.

E Dun Glen, East Range (Pahute Mountains).

Trachyceras homfrayi Gabb. * - Rhynchonella @quiplicata Gabb.

Monophyllites billingsianus Gabb. Spiriferina alia Gabb.
Paranautilus multicameratus Gabb. ) homfrayi Gabb.
Myophoria alta Gabb. Pentacrinus astericus (?) Hall and Whitfield.

. ) Shoshone Mountains (exact locality not known).
Balatonites kingi Smith. ' . Acrochordiceras hyatti Meek.
.shoshonensis Hyatt and Smith.
Volcano, about 30 miles southeast of Walker Lake,
Arcestes nevadanus Hyatt and Smith.
Virginia Mounfains, southeast of Dayton.
Tropiggstrites halli (?) Mojsisovics.
. Cottonwood Canyon, West Humboldt Range. ‘
Daohella dubia Gabb. : Acrochordiceras hyatti Meek.

moussoni Merian. Beyrichites rotelliformis Meek.
Orthoceras blakei Gabb. Gymnites (?) perplanus Meek.
Nevadites whitneyi Gabb. Arcestes gabbi Meek. '
Trachyceras meeki Mojsisovics, Tropigastrites halli Meek.
Ceratites blakei Gabb. : -~ | Celtites polygyratus Smith.
gabbi Meek. Atractites nevadensis Meek.
humboldtensis Hyatt and Smith. Cymbospondylus petrinus Leidy.
cf. trinodosus Mojsisovics. piscosus Leidy.

Longobardites nevadanus Hyatt and Smith.

Fossil Hill, south fork of American Canyon, West Humboldt Range.

Tropigastrites lahontanus Smith. Sageceras gabbi Mojsisovics.
louderbacki Hyatt and Smith. Gymnites alexandre Smith,
halli Mojsisovics. calli Smith.
neumayri Mojsisovics. ) (?) perplanus Meek.

powelli Smith.
rothpletzi Smith.
obliterans Smith.
trojanus Smith.
Celtites gabbi Smith.
polygyratus Smith.

Anagymnites rosenbergi Smith.
acutus (?) Hauer,

Hungarites fittingensis Smith.

Dalmatites minutus Smith.
parvus Smith.

Columbites humboldtensis Smith. Eutomoceras bréweri Smith.
plicatulus Smith. ) dalli Smith.
Arcestes hartzelli Smith:. . . dunni Smith.
gabbi Meek. - lahontanum Smith.
nevadanus Hyatt and ‘Smith. laubei Meek.
quadrilabiatus Hauer. - Longobardites nevadanus Hyatt and Smith.
Nannites contractus Smith. Lecanites parvus Smith.
Ptychites- evansi Smith. nudus Smith.
Megaphyllites septentrionalis Smith. vogdesi Hyatt and Smith.

Monophyllites billingsianus Gabb. crassus Smith,
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Beyrichites dunni Smith.
falciformis Smith.
osmonti Smith.
rotelliformis Meek.
tenuis Smith.
Dinarites desertorum Smith.
(?) pygmeeus Smith, ‘
Ceriatites altilis Smith.
+  beecheri Smith.
cornutus Smith.
crassicornu Smith,
ecarinatus Hauer.
enmmonsi Smith,
fissicostatus Hauer.
gilberti Smith.
haguei Smith. )
humboldtensis Hyatt and Smith.
karpinskyi Smith.
kingi Smith. -
nevadanus Mojsisovics.
occidentalis Smith.
pilatus Smith.
rectangularis Smith,
rotuloides Smith.
spinifer Smith.
tenuispiralis Smith.
washburnei Smith.
weaveri Smith.
williamsi Smith. :
(Paraceratites) clarkei Smith.
cricki Smith.
burckhardti Smith.
gabbi Meek,
newberryi Smith.
taurus Smith. .
trinodosus Mojsisovics.
. trojanus Smith.
vogdesi Smith,
wardi Smith. '
(Hollandites) montis-bovis Smith.
organi Smith.
(Philippites) argentarius Smith.
lawsoni Smith.
(Gymnotoceras) blakei Gabb.
beckeri Smith,

Tropigastrites neumayri Mojsisovies.
Ceratites argentarins Smith.

cricki Smith.

humboldtensis Hyatt and Smith.

newberryi Smith,

organi Smith.

trinodosus Mojsisovics.

weaveri Smith.
Trachyceras americanum Mojsisovics.
Cuccoceras bonge-vistee Hyatt and Smith.
Monophyllites billingsianus Gabb.
Acrochordiceras hyatti Meek.
Celtites gabbi Smith.
Gymnotoceras blakei Gabb.

.

Ceratites—Continued. '
(Gymnotoceras) hersheyi Smith.
meeki Mojsisovics.
russelli Smith,
spurri Smith.
wemplei Smith,
Haydenites hatschekii Diener.
Acrochordiceras foltzense Smith,
hyatti Meek. oo .
Nevadites fontainei Smith.
" humboldtensis Smith.
hyatti Smith.
merriami Smith.
sinelairi Smith.
whitneyi Gabb.
Trachyceras barberi Smith.
drakei Smith.
dunni Smith.
furlongi Smith.
gabbi Smith.
gracile Smith. »
americanum Mojsisovics.
homfrayi Gabb (?).
‘lahontanum Smith.
meeki Mojsisovics.
subasperum Meek.
Atractites elegans Smith.
bockhi Stiirzenbaum.
nevadensis Meek,
solidus Smith,
burckhardti Smith.
.clavatulus Smith,
Orthoceras blakei Gabb.
campanile Mojsisovics.
Germanonautilus furlongi Smith.
Paranautilus multicameratus Gabb.
Grypoceras whitneyi Gabb.
Daonella americana Smith,
dubia Gabb.
lindstromi Mojsisovics.
moussoni Merian.
Rhynchopterus obesus Gabb.
Spheera whitneyi Gabb.
Cymbospondylus -petrinus Leidy.
piscosus Leidy. ’

New Pass, Desatoya Mountains.

Sageceras gabbi Mojsisovics.
Beyrichites rotelliformis Meek.
Eutomoceras laubei Meek.
Arcestes gabbi Meek.
Grypoceras whitneyi Gabb.
Orthoceras blakei Gabb.
Daonella dubia Gabb.
Spheera whitneyi Gabb.
Modiomorpha lata Meek.

? ovata Meek.
Spiriferina homfrayi Gabb.
Rhynchonella alteplecta Béckh,
Terebratula humboldtensis Gabb.
Cymbospondylus piscosus Leidy.
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MIDDLE TRIASSIC SPECIES FROM NEVADA ALLIED TO FOREIGN SPECIES.

The Middle Triassic faunas of western Europe have long been the standard of the world, as
they have been made so well known by the works of Hauer, Mojsisovics, Diener, and Arthaber.
In more recent years the Middle Triassic faunas of India have become well known through the
work of Diener:

During this epoch the Waters of western Amerlca were connected with both the Indian
and the Mediterranean waters. There was therefore a partial community of species between
the Middle Triassic faunas of Nevada and those of India and Europe, and there were, moreover,
in Nevada many species closely allied to forms in the foreign faunas, though not identical with
them. The  American species have been crltwally compared with the related foreign species,
and the results compiled in a series of lists given below, showing the species from \Tevadfl in
one column and the foreign related form in the opposite column.

These comparisons bring out the facts of faunal geography as nothing else can. They show
a much larger number of forms identical with or closely related to forms in the Middle Triassic
fauna of the Mediterranean region. They also show that, though several species are identical
with Indian species, those same forms nearly all occur in the Alpine province, so that the con-
nection was probably made through the ancient “ Tethys,” though sporadic migrations directly
between India and America, by way of the Asiatic coast, may have taken place.

The following lists indicate the relations of the fauna of Nevada to those of other regions:

Species closely related to the Indian Upper Muschelkall; fauna.

Nevada. - ' India.
Ceratites trinodosus Mojsisovies_ oo Ceratites trinodosus Mojsisovies.
C. ericki Smith______ C. himalayanus Blanford.
C. haguei Smith_____________ _____ . C. kuvera Diener.
C. humboldtensis Hyatt .and Smxth____'_ ________ C. wetsoni Oppel.
C. trojanus Smith______________________.______. C. superbiformis Diener.
Hollandites organi Smith______________ . ______ Hollandites voiti Oppel.
H. montis-bovis Smith. ________________________ H. ravana Diener.
Philippites lawsoni Smith____________.______ Philippites jolinkanus Diener.
Haydenites hatschekii Diener__-_______.______ Haydenites hatschekii Diener.
Beyrichites rotelliformis Meek .- _.______ Beyrichites khanikofi Oppel.
B. faleiformis Smith___ - - B. nanda Diener.
Cuccoceras bonge-vistee Hyatt and Smith________ Cuccoceras yoga Diener.
Nevadites humboldtensis Smith___._____. ————— Nevadites (?) cautleyi Diener.
Protrachyceras homfrayi Gabb_ . _______ Protrachyceras cf. longobardicum (Diener).
Eutomoceras (Halilucites) dalli Smith__________ Eutomoceras (Halilucites) sp. indet. Diener.
Acrochordiceras hyatti Meek-.________________Acrochordiceras cf. caroline Mojsisovics.
Gymnites alexandre Smith__________________ Gymnites religiosus Diener.
Anagymnites rosenbergi Smith________ . ______ Anagymnites cf. acutus Hauer.
Monophyllites billingsianus Gabb_______.______ Monophyllites cf. spharophyllus Hauer.
Arcestes hartzelli Smith________ D, Arcestes balfouri Oppel.
Tropigastrites halli Mojsisovies_—________.______ “ Danubites ” dritarashtra Diener.
Germanonautilus furlongi Smith_________ ______ Germanonautilus salinarius Mojsisovies.
Orthoceras campanile Mojsisovies_____________ Orthoceras campanile Mojsisovics.

Species closely related to the fauna of the Arctic Muschelkallk.

Nevada. Spitzbergen,
Gymnotoceras blakei Gabb___._ ——————Gymnotoceras falcatum Mojsisovies.
G. wemplei Smith__________________________________ G. nathorsti Mojsisovics.

Daonella lindstromi Mojsisovics e Daonella lindstrémi Mojsisovics,
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Species shbwing affinities with Mediterranean fauna of the zone of Ceratites trinodosus.

Nevada. Mediterranean Region.
. ) Ceratites elegans Mojsisovics.
Ceratites crieki Smitho. . ______ C. luganensis Merian.
C. hungaricus Mojsisovics.
. ecarinatus Hauver - _______ C. ecarinatus Hauer.

. Kingl SIMEEh - {C aviticus Mojsisovics

C. suavis Mojsisovics.

. fissicostatus Havwer____________________ UPR— C. fissicostatus Hauer.

. haguei Swmith_______________________ . ______ C. bosneusis Hauer.

. humboldtensis Hyatt and Smith_________________ C. subnodosus Mojsisovics.
. occidentalis Smith

C

C

C

C

C

C ) . .
.C. gilberti Smith.____ . planus x'hthabel.
c

C

C

C

C

C

. trinodosus Mojsisovies_ . _____.

. newberryi Swmith_____________________________1C. trinodosus Mojsisovics.

, clarkei Smith-__________ e e

. (Philippites) argentarius Smith_________________ C. tuberosus Arthaber.

. lawsond Smitho C. aster Hauer.

. (Philippites) ransomei Smith.__________________ C. erasmi Mojsisovics.
Nevadites merriami Smitho__________ e Nevadites crassus Flauer.
Anolcites gracifis Smith Anolcites arminize Mojsisovies.
A. furlongi Smith__________________ e ——_—___A. elisabethie Mojsisovics.
it e —— L
B. (Halilucites) dalli Smith________________________ 0. (Halilucites) interledium Hauer.
Hungarites fittingensis Smith______________________ Hungarites plicatus Hauer.
Longobardites nevadanus Hyatt and Smitho________ Longobardites breguzzanus Mojsisovics.
Cuccoceras bonee-vistie Hyatt and Smith___________ Cuccocéras ornatum Hauer.
Beyrichites rotelliformis Meek- . ___________ Beyrichites reuttensis Mojsisovies:
Acrochordiceras hyatti Meek———___________________ Acrochordiceras undatum Arthaber.

Gymnites bosnensis Hauer.

ite X ith s
Gywmnites alexandre Smith . G. credneri Mojsisovics.

Monophyllites billingsianus Gabb_________________ Monophyllites sphierophyllus Hauer.
Megaphyllites septentrionalis Smith________________ Megaphyllites sandalinus Mojsisovies.
Sageceras gabbi Mojsisovies_ - _________ [P Sageceras walteri Mojsisovics.
Arcestes quadrilabiatus Haver—.____.____________Arcestes quadrilabiatus Hauer.

A. gabbi Meeko_____________________ e ce—ee———__A. ventricosus Hauer.

Anagymnites rosenbergi Smith___________._________ Anagymnites acutus Hauer.
Tropigastrites neumayri Mojsisovies_ . _______ Tropigastrites neumayri Mojsisovies.
. rothpletzi Smitho 1. planorbis Fauer.

Germanonautilus furlongi Smith.___________________ Germanonautilus salinarius Mojsisovics.
G. whitneyi Gabb__ . __ G. palladii Mojsisovics.

Atractites solidus Smith___________________________Atractites crassirostris Hauer.

A. burckhardti Smith_____ R —— A. tenuirostris Hauer.

A. bockhi Stiirzenbaum A. hockhi Stiirzenbaum.

A. nevadensis Meek__ . ___________________A. cylindrigus Hauer.

A. elegans Smith_ A. pusillus Hauer.

Orthoceras campanile Mojsisovies_________________ Orthoceras campanile Mojsisovics.
Daonella americana Smith ____.___________________ Daonella taramellii Mojsisovics.

D. dubia Gabbo_-_ . D. paucicostata Tornquist.

D. moussoni Mevian_______________________________ D. moussoni Merian.

16279°—No. 83—14——2 .
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Species closely related to the faune of the Bulog limestone of Sarajevo in Bosnia.

Nevada. Bosnia.

Ceratites clarkei Smith____
C. newberryi Smith_____________________________ Ceratites trinodosus Mojsisovies.

C. trinodosus Mojsisovies . __________________

C. occidentalis Smith___________________.________ {C’ fa]<.:1fer Hauer.
C. lenis Hauer.
C. ecarinatus Haver____________________ _________ C. ecarinatus Hauer.
C. humboldtensis Hyatt and Smith_______________ C. subnodosus Mojsisovies (7). 4
C. fissicostatus Haver__________________________ ~C. fissicostatus Hauer.
C. haguei Smith________________________________ C. bosnensis Fauer.
C. argentarius Smith_______ . aster Hauer.

Eutomoceras breweri Smith____~________________.
E. laubei Meek—— .

Eutomoceras bockhi Hauer.

E. dali Swith___________________ o ____ E. intermedium Hauer.
Cuccoceras bonge-vistie Hyatt and Smith-_________ Cuccoceras ornatum Hauer.
Gymnites alexandree Switho . _________ Gymnites bosnensis Hauer.

" Anagymnites rosenbergi Smith ________._________ Anagymnites acutus Hauer.
Hungarites fittingensis Smith___________________Hungarites plicatus Hauer.
Acrochordiceras hyatti Meek__________________.__ Acrochordiceras damesi Noetling.
Nevadites merriami Smith-— : T iNevadites crassus Hauer
N. hyatti Smith______________ . ___ :
Monophyllites billingsianus Meek___—____________ Monophyllites spheaerophyllus Hauer.,
Tropigastrites rothpletzi Smith_________._________ Tropigastrites planorbis Hauer.
Arcestes quadrilabiatus Haver___________________ Arcestes quadrilabiatus Hauer.
Germanonautilus furlongi Smith_____ e eem Germanonautilus salinarius Mojsisovies.
G. whitneyi Gabb______________________ _________ G. palladii Mojsisovics.

Atractites solidus Smith_______________.-_________Atractites crassirostris Hauer.
A. burckhardti Smith____________________________. A. tenuirostris Hauer.

A. nevadensis Meek_____________________________ A. cylindricus Hauer.

A. elegans Smitho_________ —— - A. pusillus Hauer.

A. bockhi Stiirzenbaum_______________._________A. bickhi Stiirzenbaum.

Species showing close affinitics with forms from the» Sciviechling Heights, near Hallstatt, castern Alps.

Nevada. Schiechling Heights.
Ceratites trinodosus Mojsisovies o __._________ Ceratites trinodosus Mojsisovics.
C. trojanus Swith._____________ . ___ C. abichi Mojsisovics.
C. humboldtensis Hyatt and Smitho_____._______.__C. subnodosus Mojsisovics.
Anolcites furlongi Smith _— e Anolcites elisabethe Mojsisovies.
A. gracilis Smith______________________._________A. arminie Mojsisovics.
Megaphyllites septentrionalis Smith-_____________ Megaphyllites sandalinus Mojsisovies.
Monophyllites billingsianus Gabb___ Monophyllites sphaerophyllus Hauer.
Gymnites alexandree Smitho .~ _________ Gymnites bosnensis Hauer.
+Sageceras gabbi Mojsisovies_ . _______ Sageceras walteri Mojsisovics.
Anagymnites rosenbergi Sm®bh___________________ Anagymnites acutus Hauer.
Tropigastrites neumayri Mojsisovies_____________ Tropigastrites neumayri Mojsisovics,
Germanonautilus furlongi Smith________.________, Germanonautilus salinarius Mojsisovies.
G. whitneyi Gabb___________________ . G. palladii Mojsisovies.
Atractites solidus Smith_ —-_Atractites crassirostris Hauer.
A. burckbhardti Smith___________-_______________ A. tenuirostris Hauer.
A. béckhi Stiirzenbauwm__. . ____.__________ A bdckhi Stiirzenbaum.

Orthoceras campanile Mojsisovies. . ________ Orthoceras campanile Mojsisovics,
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Specics closely related to forms from the Reifling beds in the Tyrol.

Nevada, Reifling,
Ceratites - trinodosus Mojsisovies_ - ____. Ceratites trinodosus Mojsisovics.
C. occidentalis Swith_ .~ ___. C. planus Arthaber.
C. argentarvius Smith__________________________.C. tuberosus Arthaber.
Nevadites whitneyi Gabb__ . _________ Nevadites (?) altecostatus Arthaber.
Anolcites furlongi Smith_______________________ Anolcites elisabethie Mojsisovics:
Sageceras gabbi Mojsisovies o ______| Sageceras walteri Mojsisovies.
Acrochordiceras foltzense Swmitho_______________ Acrochordiceras undatum Arthaber,

Species closely related to the founa of Lombardy.

Nevada, ' Lombardy.
Ceratites trinodosus Mojsisovies_—- --Ceratites trinodosus Mojsisovics.

C. kingi Smith_________ o ___ C. aviticus Mojsisovics.

C. cricki Switho C. luganensis Merian.

C. rectangularis Smith_________________________ C. brembanus Mojsisovics.

Beyrichites rotelliformis Meek__________________ Beyrichites reuttensis Mojsisovics.
Longobardites nevadanus Hyatt and Smith________ Longobardites breguzzanus Mojsisovics.
Megaplyllites septentrionalis Smith______________ Megaphyllites sandalinus Mojsisovics.

Spe;:'i,es closely related to the fauna of the Schrey Alps.

Nevada. Schrey Alps.
Ceratites cricki Smith_____ Ceratites elegans Mojsisovics.
C. humboldtensis Hyatt and Smith___ _-C. subnodosus Mojsisovics.
C. trinodosus Mojsisovies_ . ______ C. trinodosus Mojsisovics.
C. trojanus Smith_ .~ C. abichi Mojsisovics.
Acrochordiceras hyatti Meek____________________Acrochordiceras carolinie Mojsisovies.
Sageceras gabbi Meek- . _______ S, Sageceras walteri Mojsisovics.
Arcestes gabbi Meek. . ___________Arcestes extralabiantus Mojsisovics.
Megaphyllites septentrionalis Smith______________ Megaphyllites sandalinus Mojsisovies.
Germanonautilus furlongi Smith_________________ Germanonautilus salinarius .Mojsisovics.
G. whitneyi Gabb__ . ____-_.G. palladii Mojsisovics.

Specics closely rclated to the feune of Bakony in Hungary.

N

Nevada. ’ Bakony.
Ceratites trinodosus Mojsisovies ________ PR Ceratites trinodosus Mojsisovics.
C. kingi Smitho . ___ C. aviticus Mojsisovics.
C. rectangulavis Smith __________________________ C. cf. bremmbanus Mojsisovics.
C. humboldtensis Hyatt and Smith______________. C. subnodosus Mojsisovies.
C. clarkei Smith___ - [ C. loczyi Arthaber.
Beyrichites votelliformis.______________._________ Beyrichites reuttensis Beyrich.

Longobardites nevadanus Hyatt and Smith________Longobardites breguzzanus Mojsisovies.
Eutomoceras breweri Smith___________________ _
E. lnubel Meelko .. oo
Nevadites whitneyi Gabbooooo________ Nevadites (?) cf. altecostatus Arthaber.

}Butomocems béckhi Hauer.
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DISTRIBUTION OF MIDDLE TRIASSIC CEPHALOPOD GENERA OF CALIFORNIA'
AND NEVADA.

The following table shows the occurrence of the Middle Triassic cephalopod genera of
California and Nevada in the Lower, Middle, and Upper Triassic of North America, Asia, and
the Mediterranean region of Europe.

Middle Triassic ammonite genera of' America.

[X, very rare; XX, rare; X XX, common.|

’ftiassiq.
Lower
Middle | PPCC
Cephalopoda. Téis;,_sfsic,a Triassic b North America. Mediterranean. Asia,
alifor- g
nia. Nevada.
Lower. [Middle. | Upper. | Lower. |Middle. | Upper. | Lower. |Middle. | Upper.
Ammonoidea.
TROPITOIDEA.
Tropitidee: N
ro%igastrites 1350114 PO AP XXX feerennns XXX feeemaaes]onaennns D & G R IO X .
Haloritidee: ,
Acrochordiceras Hyatb.........oocooooiiil X XX feoaanal XX feveacei]eeannan XXX Jecennnnn X XXX feeeanans
Celtitidee: b
Celtites Mojsisovies.......oooieinieeeiaieiiforienan XXX XXX XXX Jeenacennn X XX XXX XXX feeeeeiii]eaianas
Columbites Hyatt and Smith...............l..oo XX AXX | XX feeeennnt D0 SN PRI IS, b S PO
. ARCESTOIDEA.
Cyclolobidze: o
Megaphyllites MojSiSOVICS.cu.vuvememnaaaanileeaieaa., D B D S R S XX D SR PO RSN S
Popanoceratidae:
Popanoceras Hyatt (subgenus Parapopano-
ceras Haug)...oooeeemseeeoareennannnennnns Do 0. S PO P XX leeeennn D G 1 Y X3 feeiaanen
Arcestidee: L.
Arcestes Suess (subgenus Proarcestes Mojsi-
FRR 2 (<) PSRN PR, XXX fewenonn- XXX | XXX |-eunesnn XXX | XX |eeveen.. X XX
PTYCHITOIDEA.
Ptychitidee: K
Ptychites Mojsisovies. .. ..coevenenaaanaaans X X |eeenens X
Nannites Mojsisovics..........ooieeeriimaeiifoeaeient X XXX X
Paranannites Hyatt and Smith............. D S PO XXX
LYTOCERATOIDEA,
Lytoceratidee: .
Monophyllites Mojsisovics (subgenus Mojsva~| .
rites Pompeckj). ..o et X feeeeanet X feee--ed X XXX feeenennn X PO .
PINACOCERATOIDEA.
Pinacoceratide: . E
Sageceras Mojsisovies..... ... .oooaeiiiiii]eiaiteant XX feemnenns XX eerennes X XX D S TS ) PR
.......... XXX feeneraa] XXX Jevaeenin]oamaeal XXX X

Longobardites MojsiSovies.........coeiuann..

CERATITOIDEA.
Gymnitideae:
Gymnites Mojsisovics
Subgenus Anagymnites Hyatt
Xenodiscide:
Xenodiscus Waagen........c.oemuieeiannn..
Hungaritidee:
ungarites Mojsisovies....oooaeei it
Eutomoceras Hyatt..........
Subgenus Halilucites Diener.
Dalmatites Kittl
Meekoceratidee: )
Lecanites MojSiSovVIeS.....ooooiaiaiiii i
Ceratitidme:
Tirolites MojSiSOVICS. cc e eveernieeiannauanan
Dinarites Mojsisovics.
Danubites Mojsisovics. .
Cuccoceras Diener......
Balatonites Mojsisovics.
Ceratitesde Haan................
Subgenus Gymnotoceras Hyatt
Subgenus Hollandites Diener...
Subgenus Philippites Diener. ..
Subgenus Paraceratites Hyatt. .
Beyrichites Waagen.. ..
Haydenites Diener.
Nevadites Smith. ..
Trachyceras Laube.......
Subgenus Anolcites Mojsisovics. .
Subgenus Protrachyceras Mojsisovies... .

a Equivalent of Lower Muschelkalk of Europe.

b Equivalent of Upper Muschélka.lkof Europe.
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MARINL INVERTEBRATE FAUNA OF THE MIDDLE TRIASSIC OF CALIFORNIA

AND NEVADA.

The following table shows the genera and species of the marine fauna of the Middle Triassic
of California and Nevada and gives references to their description and illustration in this work,
together with their stratigraphic position and occurrence elsewhere:

Marine invertebrate fauna of the Middle Triassic of western North America.

0y

. Stratigraphic position |Occurrence else-
N
Name. Page. Tustration. in America. where.
Cephalopoda. R
AMMONOIDEA.
Tropitoidcn
l‘ropltid:u— .
"ropigastrites lahontanus Smith. .- 28 | Pl XIX, figs. 14-21a, 24-26. .. " Daonella dubia zone. .
alli Mojsisovics..... eeeeeeaeaaa 27 | P1. V1 ﬁgs 4-5b; P1.XII IgI CXIV, [..... {6 L YN
ﬁ s.'7 and 7a; Pl I, ﬁgs‘ 11-14¢; \
L\Y}\VIII figs. 14-23.
louderbacki Hyatt and Smith 29 Pl \I figs. 10—12 Pl. XVIII, ﬁgs 3-6 and |..... do.eviiiiianan...

. 9-10c; Pl. LXXXVIII, figs. 4-13. .
noumayri Mojsisovies.............. 29 Pl1 \VIII figs. 15-23; Pi. XXXVIII, figs. |..... [ 1 S Alpine province.
obliterans Smith.. 30 | PL LXYXVII figs. 27-82. . coeiiiiii e
rothpletzi Smith. 31| Pl. XIX ﬁgs 1—13a 22 and 23;

LXXXVII, figs. 2
trojanus Smith. 32 | PL. XVII, figs 1—30
powelliSmith... 31 Pll XVIII, figs. 1, 2, 7,
Celtitide—
Celtites gabbi Smith. 34 | PL XVI, figs. 6 and 7; Pl. XX, figs. 9-14... ...
polygyratus Smit 35 | Pl XX, ﬁgs 1-8a. .
Columblteshumboldtm 36 | PL X}\ figs. 26-28; XXV s
Hal tplllcﬂ.tulus Smith...... 37 | Pl XX figs. 15-25; Pl. L\XXVII ﬁgs 15—23 ..
aloritidee—
Acrochordiceras alternans Smith. .. 38| PL EXXII , figs. 15-17; Pl. XXXIIT, figs. '4
foltzense Smith 39 | Pl. XXXII, figs. 13 and 14...
hyatti Meek . 39 Pl 1v, figs. 8—11 Pl XV, fi
inyoenso Smit; 40 1. XX v, ﬁgs 11-13......
Arcostoidea:
Popanoceratide— ,
Popanoceras él’nmpopa.noceras) haugi 41 | P1. XIII, figs. 1-22; Pl. XXXIV, figs. 14
Hyatt and and 15. . .
Cyclolobidm— .
Megaphyllites septentrionalis Smith... 42 | PL XXT, figs. 4-12. ...l
Arcestido—
Arcestes (Proarcestes) gabbi Meek . 43 | PL XIV, ﬁis 6a-b; PL. XXI, figs. 1 and 2
PPV T, figs. 1-3; Pl XOIIT, figs. 19-20,
hartzelli Smith......... 43 | PL \CIII ﬁgs 17 and 18
nevadanus Hyatt an 4 | PLV % ................
quadrilabiatus Hauer. 44 | P1. XCI 1, ﬂgs 15 and 16 Alpine province.
Ptychitoidea:
Ptychitidee—
Nannites contractus Smith. .. 45 ¢ PL XXT, figs. 13-17a. . ...l doeeceiiiiiiiiiii..
Paranannites oviformis Smith 46 | PL }xX\fI ...| Parapopanoceras zone.
Ptychites meeki Hyatt and § 47 | PL VI, figs. .| Daonella dubia zone..
ovansi Smith... 47 | PL ‘{‘(I figs.3and 3e. . ...l
Lytoceratoidea: '
Lytocoratidac—
Monophyllites billingsianus Gabb...... 48 | PL V s. 3 and 4; Pl. XXII, figs. 1-5; PL |..... {4 s
XL’VI T, figs. 8 and 9.
Pinacoceratoidea: . B
Pinacoceratida—
Sageceras gabbi Mojsisovies............ 49 | PL VI, figs.1-3; PL XI, figs. 8and 9; Pl. XII,
figs. 14 and 15; P1. XX1I, figs. 18-20.
Longobardites nevadanus Hyatt and 50 | PL VI figs. 13-18; Pl VIII figs. 16-20; Pl.
Smith. . XTI, ﬁgs 6-9; Pl. XXX, figs. 13-16.
Ccrutitondcn.
Gymnitide—
Gymnites alexandrae Smith............ 52 P]‘OY\)‘;III fig. 1; Pl. XXV, figs. 1-12; P]
fig. 1
calli Smith........... 53 | Pl \\VI ﬁgs 1 and la §
porplanus Meck 54 | P1. XV, ﬁgs 7anda............z
zAnagymmLcs) roscnbcrgl Smith... 55 | PL. XX VI figs. 2-6. .. ...l
ef. acutus Hauver? ................. 54 | Pl )\CVIII ﬁgs Band 4. ..ooivinannnann.- .
Xenodiscide— -
Xenodisecus bittneri Hyatt and Smith.. 56 Pl I ﬁgs 5-15; Pl 1II,figs.1-13; PlL. XXXIV,
multicameratus Smith............. 57 | PL &\Y\IV i SIS 1) NP
Hungaritidee—
Tungarites fittingensis Smith......... 58 | Pl. XXIX, ﬁgs. 12-14; Pl. XC, figs. 5-7...... Daonella dubia zone . .
yatesi Elyatt and Smith. . . T T I ...| Parapopanoceras zone.
Dalmatites minutus Smith . 59 | PL XX X, ﬁgs. 15-21. ..] Daonella dubia zone..
parvus Smith.......... 60 | Pl. XXX, figs. 1-12..... ; ..
Eutomoceras breweri Smith . . 61 | P1. XXVIII, figs. 1-7.
dalli Smith.......... 64 | Pl XXIX, figs. 1-11.. .
dunni Smith.... 62 | Pl. XXVII, figs. 14-25..
lahontanum Smith. . 63 | PL. XXVIII, figs. 811, ... .. .ooiiiiien... ..
laubei Meek...oooveniiiiiiiit 63 | Pl._X, figs. 7-11; Pl XiV . 8-8a; Pl |..... do.eeienninniiiinn R
XXVI, figs. 7-9; Pl. vzvh s, 1o 13; P1.

XC, figs. 1-4.



18

THE MIDDLE TRIASSIC MARINE INVERTEBRATE FAUNAS OF

NORTH AMERICA. -

Marine invertebrate fauna of the Middle Triassic of western North Americe—Continued.

’

Stratigraphic position

Occurrence else-

Name. Page. Illustration. in America. where,
’
Cephalopoda—Continued.
AMMONOIDEA—continued.
Ceratitoidea—Continued. ! .
Meekoceratide—

Lecanites crassus Smith. . ............. 66 | Pl L‘(YXI’K figs. 1 a.nd .................. Daonelia dubia zone ..
parvus Smith 66 | PL 62\2?}‘ ﬁgs. 25-27; Pl. LXXXVIII, figs. {..... do.....o.illll
vogdesi Hyatt and Smith...._..... 67 | PL._X, figs. 12-22; Pl. X1II, figs. 10-13; PL |..... [0

}x\‘{ gs. 17—24 and 28; Pl L\\\VIII
X %{ and 25.
nudus Smith, .................L 66 | PL XCVIII, figs. 8-12..coommnininnniiiaa i, [ [+ P °
Ceratitidee—

Tirolites pfwxﬁcus Hyatt and Smith. .. 68 | PL II f;%s 14-18. .l Parapopanoceras zone.

Dinarites desertorum Smith........... 69 1’1 Lk XIX, figs. 3-7; Pl. XCVIII, ﬁgs 13- | Daonella dubia zone ..
pygmeeus Smith 70 Pl. LXYXIX , figs. 8 and 9...

ACusceo?‘glas bon®-vistee Hyatt and 71 | PL X, figs. F

Ceratites altilis Sl:mth ................. 83 | PL. XLV, figs. 14-22; P1. LXVII, figs. 19-21...}:. .. d0uccueeennnan...
applanatus Smith. ... . 80 | PL LIIT, figs. 9-14.. ... ......
beecheri Smith....... 94 | PL \LIi’I figs. 15-26
cornutus Smith..... 98 | PL LXII, figs. 1-17. .-
crassicornu, Smith.. . 95 | PL. XLI, figs. 11-14. .. " .
ecarinatus Hauer. .. 96 | PL. XLIV, figs. 1-3........
emmonsi Smith....._. 98 | Tl LX, figs. 13-21..
fissicostatus Hauer. .. 96 | PL LIII; s. 1-3.... R
ilberti Smith........ 84 |.PL. XCVIIL figs. 1-3. . oveeleiiicainannnan
aguei Smith. ... 97 | PL. XLIIL ﬁgs 1-5; Pl. XLIII, figs. 1-10......

= humbolétencis Hy 99 | PL VII, figs. 1-23; P1. LXI, ﬁgs 1-15.........
karpinskyi Smith'- 100 | PL XTIV, figs. 4-20. .
kingi Smith. . : 85 | PL XLI, figs. 1-13
nevadanus Mo_;uso\ S (0T .o, 101 | PLXV ﬁ\gs 6 and 6a; Pl. LXIV, figs. 1-14;
Pi. LXV, figs. 1-13.
occidentalis Smith. ... ... .. 84 | PL XLIV, ﬁgs 21-28; PL XLV, figs. 1-13....
pilatus Smith.._..... .. 102 | PLXLVI, figs. 1-16; PL. LX}d\f\ figs. 10-13.
rectangularis Smith. . 85 | PL XLI ﬁgs 14 8NA 150 oo m e
rotuloides Smith..... 80 | PL XLVIL, figs. 1-10,-..-.......
spinifer Smith...... 103 | P1L. LIX ﬁgs 1-10; Pl. LX, figs. 1-12.
tenuispiralis Smith. 81 | PL. XLVT, figs. 17295... .00
washburnei Smith 103 | PL. XCII, figs. 9-17..
weaveri Smith.. . 82 | PL XCVIII figs. 4 ,
williamsi Smith................... 82 | PL XLVII, ﬁgs 11-18.
(Paraccratites) burckhardti Smith. 90 | Pl LI, figs. 10-21... ... ...
clarkei Smith.................. 91 | PL XL figs. 15-23; Pl. LIT, figs. 1-11.........
cricki Smith.............. ... 87 | PL. XXX VTI, figs. 6-13; Pl X\\VI]I figs.
1-12; Pl XLVII, figs. 19-24.
gabbi MeeK. ... ... 88 | PLV ﬁgs land 2; Pl XV, figs. 4and 4a....|..... do.oeiiaaL
newberryi Smith . .. 92 - .
taurus Smith ...... 88 Alps and India.
trinodosus Mojsisovics. 92
trojanus Smith....... 88
vogdesi Smith.. 89
wardi Smith 94 '
(Hollandites) montis-bovis Smith . 105 . 8
organi Smith.................. 105 LL1V, figs. 1-0; PL. LV, figs. 1-30.
(thppltes) argentarius Smith.. 107 | PL L\III figs. 14,0
lawsoni Smith 108 | PL. LVY ﬁgs 1—13 PLLVIL, figs. 1-17.... .| . ...d0.eeeeee et
ransomei Smith. . .. .. 108 | P1. XCL
(Gymnotoceras) beckeri Smith. . .. 109 I’l I ﬁgs 4 5 and 7-9; Pl. LXVI, ﬁgs
blakei Gabb................... 109 Pl III ﬁtis 10-23; P1. XIV, figs. 10band 10c ..... {o (s SR
Pl XV ﬁtgs 8—10 Pl LXV, figs. 14-19;
PL. LXVI igs. 1
hershch Smith. .. 110 | Pl XCIIT, ﬁgs 1—14 .................
meeki Mojsisovi 111 | PL XIV ﬁgs 10and 10e; PL. LXIX,
russelli Smith. 111 | PL III s 1-3 and 6; Bl LXVII, ﬁgs 1-15.
spurri Smith.. 12 | PLILXVIT figs. 1618 oo omnenanns
wemplei Smith. ... 13 | Pl LX VI, figs. 1-9...... 10000 India.

Haydenites hatschekii Diencr 114 | Pl XXXIII, figs. 1<3...........

Beyrichites dunni Smith. . ... 116 | PL XXXIT, figs. 7-12.............
falciformis Smith..... 116 | Pl. XCI, figs. 11-13; PL. XCII, figs.
osmonti Smith..... - 117 | PL. }x‘(}d figs. 7—14 Pl LX\XI‘( fig. 14,
rotelliformis Meek .. ............... 118 | PL IV Ilgs 1-7a; PL. VIII figs. 1-15; LS v,

: figs. ’9 and 9a: Pl X‘{XI ﬁgs 1- 6 P
XCI, figs, 1-10.
tenuis Smith. .. ... ... L 119 1’115XX II figs. 1-6; Pl. LXXXIX, figs. {..... L U T
-2

Balatonites hadleyi Smith.... 119 [ P XC, figs. 810 .. oeuieiiiiiiiaieia ..
kingi Smith............._ .. 120 | PL. ‘(C figs. 11 ‘md 12....... .
shoshonensis Hyatt and Smith. ... 120 | PL. I‘v ﬁgs 12and13...........

Nevadites fontainei Smith.... .. 122 | PL X s. 16-27; PL. L1, figs
humboldtensis Smith.._........... 123 Pl LXX 111, ﬁgs 1-3; PL
hyatti Smith 124 Pl LXYVII figs. 118, ..o
merriami Smith. . 125 | Pl LXXV, ﬁgs 1-14; Pl. LXXVI, figs. 1-16.
sinclarii Smith . ... ... ... . ... 126 | Pl %RXXI figs. 17—19 Pl L\}x‘(II figs.
whitneyi Gabb................... 126 Pl XLVIII, figs. 4 and 5; Pl. LXXX|, figs. {..... [ (s T,

1-8; P1. L‘{X\I figs. 1-16.
Trachyceras—
(Anolcites) barberi Smith . : ; 130 | PL. LXXXVT], figs. 12-14......
* furlongi Smith..._............: 130 | PL L3XXXIII figs. 1-7; PL 1.X2

gabbi Smith.. ... .. ..... .. 132 Pl ﬁgs 3-17; Pl X1, figs. 4-7; PL |..... do.. il
%Y\t’xv figs. 11 and 12:"PL LXXXVI,
igs. 1

gmcﬂe Smith.........o........ 132 | PL LXXXTI, figs. 4-9. . o ooreniiiiiiien e 5 1 TR,

drakei Smith. ... ............. 129 | PL. XCVTI, figs. 10—1/ .
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Marine invertebrate fawna of the Aliddle Triassic of western North America—Continued.

. - " Stratigraphic position | Occurrence else-
@ Name. Page. Tlustration. in Americo. where.
Cephalopoda —Continued. 5
AMMONOIDEA—Continued.
Ceratito.dea—Continued.
Ceratitide—Continued.
‘I'rachyceras—Continued.
(Protrachyceras)americanum 1\101- 133 |'PI XV, ﬂQ 3 and 3a,; Pl. XLVIII, figs, 6and | Daonella dubia zone..
sisoviecs, 7; Pl LXXXII, figs. 10-13. do
dunnismit®.................. 134 | PLLXXXIV, figs. 14-16
homfrayi Gabb................ 134 | PL XVI, figs. 11-13.......
lahontanum Smith. ... ... .. 135 | PL L\\\V figs.1-5. oo i
mecki Mojsisovics.............. 135 | PLV, figs. 8 and 9; PL IX, figs 1 and 2; PL
>\I figs, 1-3; Pl XV, ﬁgs 1 and le; PL
LXXVIIT ﬁgs 4-7.
springeri Smith.. 136 [ PL LXXXYV, figs 6-1 UUUUUUUURRR &
subasperum Mee 137 | PL XV, figs. ba<b: PL LX XXIV, figs. 17-19. .
BELEMNOIDEA.
Atractites Lockhi Stilrzenbaum................ 138 | Pl YCIV Jigs.20and 21, ...l Alps and India.
burckhardtiSmith. ... oo 138 | PL \C\’I figs6and 7...... .
clavatulus Smith........ ... ... 139 [ Pl XCVI, ,figs. 11-14. ..
elegans Smith. ...l 139 | PL XCVI, LAg 100 ...
nevadensis Meek. R 139 | PL \CVI figs. 8 and’9
solidus Smith......ooooiiiiiii 140 | PL \CVI BES1-5. it
NAUTILODDEA.
Orthoceras blakei Gabb.....ooiiiiiiieiiea.... 140 | PL. XIV ﬁ§ 11; P1. XVI, figs. la-¢...........
campanile Mojsisovics. ... ..ol 141 | PL ‘(CI igs. Tr-19....0. .0 --{ Alps and India.
Grypoceras whitneyi Gabb.........oo.ooo.. 141 | PLX ﬁgs 2 and 3; P1. XCIX, figs 5-7.. . .
Gormanonautilus furlongi SMIh oo 142 Pl’}\CV' figs. 1 and o LT
Paranautilus multicameratus Gabb............ 143 | PL X VI, figs. 4and 5; P1. XCV, figs 3and 4..
Pelecypoda.
Pleuromya humboldtensis Gabb............... 143 | PL. XVI, fig. 14.
Daonella americana Smith 143 | PL XLIX, figs.
dubia Gabb.....o.oooiiiiiiiiii 143 | P1. XIV, fig. 5; PL
Pl L, figs, 1-3.
lindstrdmi MojSisovies. ... ..eevmunneeensn 14 | PL XTI g 18 oo o Q0ueeeeiiiiee Arctic region.
moussoni Mertan. ...l 144 | PL L, Ags 411 [ doomeienniniiss Alpine province.
sancte-ane Smitho .. ... ... el 145 | PL L figs, 12-14.. .| Lower, Middle ']‘nassm
Rhynchopterusobesus Gabb.................. 145 | PL XV , figs. 16 and 7. lLLllllILi Daonella dubia zone.
Modiomorpha?lataMeek...................... 146 | PL. X1v,) ,fig.2
?ovata Meek.......... 145 | P1. X1V, ﬁg 1.
Spheera whitneyi Meek..o..o . iiiviaiiii oo, P X1V, ,fig.4
Corbula blukcl Gabb. ..o Pl \VI g 15, e el
Brachiopoda.
Rhynchonella equiplicata Gabb.............. 146 | Pl \Ci\’ figs. 9-11. .. el
alteplecta Bockh............ 146 | P1. XCIV, ﬁgs 15and 16.. Alpine province.,
lingulata Gabb.............. 147 | PL. \CIV figs. 6-8.........
Terebratula humboldtensis Gabb.. . 147 | PL \CYV figs.3-5.........
Spiriferina homfrayi Gabb..... A 147 | PL. XCIV, figs. 12-14.....
alin Flalland Whitfleld............ ... ... 147 | PLXCIV,fig. 1ooii i
Echinodermata.
Pentacrinus asteriscus? Meek and Hayden. ... 148 | PLXCIV,fig. 2. oooiiiiiiiiii i

Vertebrata.

Cymbospondylus grandis Leidy
petrinus Leidy..............
piscostis Leidy................

Omphalosaurus nevadanus Morria

Acrodus aloxandric Wemplo. ...

. orcodontus Wemple.........

Hybodus nevadensis \Wemple. . . .

m
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SYSTEMATIC DESCRIPTIONS.
CEPHALOPODA.

Order AMMONOIDEA.

\ Suborder TROPITOIDEA.

Forms with long body chamber, ammonitic, rarely ceratitic or goniatic, simple septa,
strohg sculpture, either lateral ribs or spines or ventral keel. The young are involute and
subglobose, resembling in form and septa the Carboniferous family Glyphioceratide. Under
‘this group are included Haloritidee, Tropitide, Sibiritide, and Celtitidee. Only the
Tropitide, the Haloritide, and the Celtitidee are known in the American Middle Triassic.
The Sibiritidee, which were common in the Lower Triassic, are as yet unknown in the Mid-
dle Triassic of America. The Celtitidee are the most primitive members of the Tropitoidea,
and from them came the Tropitide. The Haloritidee and the Sibiritidee are probably inde-
pendent lateral branches of the primitive stock of Glyphioceratide.

Family TROPITIDA Mojsisovics.

Form evolute or involute, whorls usually laterally compressed but in the more primitive
genera depressed. Surface with lateral ribs and ventral keel, usually bounded by depressions
or furrows. Spines are usually confined to the umbilicus or the margin, but may be present
on the sides. Body chamber long. Septa ammonitic, dolichophyllic, in ,all except some
reversionary or primitive genera, in which they are goniatitic, or ceratitic. The young stages of
all the more specialized Tropitidee are robust, helmet shaped, with smooth sides, ventral keel, and
simple septa, resembling the genus Tropigastrites, which may have preserved many of the
primitive characters of the family. Below the Tropigastrites stage the young resemble Gas-
trioceras of the Glyphioceratide, from which group the Tropitidee probably descended.
Columbites is probably the connecting link with the Glvphioceratidee.

Styrites of the Upper Triassic also shows these primitive characters, although it is not
regarded by the writer as the radicle of the Tropitidee, but rather as a reversionary genus,
or one originating from arrest of development. The more primitive members of the
Tropitide do not show a Styrites stage in their ontogeny, but have evolute, trapezoidal young,
with strong umbilical ribs, and no keel. This shows that the possession of a keel is not a
primi'tive character of the Tropitidee, but rather one acquired late in the history of the race.
It is pushed back into the larval stages of Tropites and Paratropites, but Tropigastrites never
has a true keel and takes on the acute shape of the venter only toward maturity.

Characteristic members of the Tropitide are not known below the Upper Triassic, but
Tropigastrites occurs in Nevada in beds that belong to the Middle Triassic. , The greater
part of this family is confined to the Karnic stage of the Upper Triassic of the Alps, in which
horizon in the Alpine Province, in the Himalayas, and in California Tropitide are abundant.

04 ' .
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The group of Tropites subbullatus is greatly specialized and highly accelerated and conse-
quently does not show the phylogeny of the race as well as more primitive forms. The chief
characters of the Tropitide, as distinguished from the other members of the Tropitoidea, are
the umbilical sculpture, the keel, the complication of the septa, and the increasing involution
of the whorl. These characters appear in the order named in the phylogeny of the race, but
in the ontogeny of Tropites they do not appear in this order. Unequal acceleration has
pushed back the keel into the larval stage until it appears before the umbilical ribs.

The Tropitide are represented in the Middle Triassic of America only by Tropigastrites
Smith, of which the ontogeny is fully described below.

Genus TROPIGASTRITES Smith, gen. nov,

Type—Tropigastrites trojanus Smith. :

Evolute, low whorled, little emblacmb, widely umbilicate; whorls somewhat semilunar in
shape, with the venter shghtly raised in the middle and inclined to become acute, forming a
sort of keel in the center. Surface ornamented with strong umbilical ribs that do not run
high up the flanks. In youth the shell has constrictions and spiral lines like those of Gastrio-
ceras and Columbites. The body chamber is at least a revolution in length.

Septa ceratitic or Wea.kly ammonitic, with a divided ventral lobe, two laterals and an
auxiliary on the outside; the inner septa consists of a divided antisiphonal lobe, flanked by a
short, serrated lateral.

In early youth this group is exactly like Gastrioceras of the Carboniferous in the trape-
zoidal whorl, coarse umbilical ribs, spiral lines, and goniatitic septa. In later youth it is like
Columbites of the Lower Triassic in its more rounded whorls, weaker constrictions and ribs,
and ceratitic septa. At full maturity it has a higher whorl, weaker sculpture, more complex
lobes, and the beginning of the keel characteristic of Tropltes It probably forms a connecting
link between the G]yplnocemtldae of the Paleozoic and the Tropitide of the Upper Trlassm.
Tropigastrites might be included in Celtites, or it might be regarded as coming from that
genus, bat more likely it has come djrectly from Columbites. Certa.m species that have been
described under the name of Celtites should be assigned to Tropigastrites, as Celtites newmayri
Mojsisovics.t  Also “Danubites” dritarashira Diener, of the Indian- Muschelkalk, shows a
strong resemblance to Tropigastrites and is apparently nearly allied to 7. ¢rojanus; the
pnnclpnl difference is that on the Indian species the umbilical ribs are weaker, and the whorl
not so broad.

Some species previously. assigned to Sibyllites Mojsisovics belong to Tropigastrites;
Sibyllites planorbis Hauer® was assigned by Hauer to Sibyllites, although it bears little
resemblance to the type of that genus. .In a recent paper, C. Diener ? has assigned this species
to Japonites Mojsisovics, a genus supposed to be characteristic of the Middle Triassic of the
Arctic-Pacific region. Also “Sibyllites ” louderbacki Hyatt and Smith is certainly congeneric
with 8. plcmorbzs, but neither bears any resemblance to “Ceratites” planiplicatus M0351sov1cs,
the type of Japonites. The American species at any rate differ from Japonites in their long
body chamber, a character which is supposed to distinguish the Tropitoidea from the Cerati-
toidea. A still better criterion is the fact that the development of these species points
unequivocally to a gastrioceran ancestry, which is not true of any genuine members of the
Ceratitidee.

1 Die Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 2, 1893, p. 348, P1. CC,
figs. H and 6. .

2 Beltriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part II: Denkschr. K. Akad. Wiss. Wien, vol.
63, 1896, p. 271, PI. XII, figs. 1-8.

3 Entwurf elner Systematik der Ceratitiden des Muschelkalk : Sitzungsber. K. Akad. Wiss. Wien, vol 114, pt. 1, 1905,
p. 800.

4 Ueber einige japanische Trias-Fossilien; Beitr. Pal. und Geol. Oesterreich-Ungarns und des Orlents, vol. 6, 1888, p. 170.
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Another species that resembles Tropigastrites is “Japonites” chandra Diener which has
far more resemblance to “ Sibyllites ” planorbis than to Japonites planiplicatus.

All the American species assigned to Tropigastrites are alike in the evolute form, wide
umbilicus, low and little-embracing whorls, umbilical ribs, raised and acute venter, and long
body chamber; and all, in youth, show a great resemblance to Gastrioceras in the strong
umbilical ribs, low, semilunar or helmet-shaped whorls, spiral lines on the shell, constrictions,
and goniatitic septa. In adolescence the septa are ceratitic. At maturity the lateral ribs
become reduced to ribs on the umbilical shoulders, the whorl becomes higher and somewhat
acute, the constrictions disappear almost entirely, the spiral lines become very weak, and the
septa tend to become slightly ammonitic, brachyphyllic. In 7ropigastrites halli Mojsisovics
and 7. neumayri Mojsisovics, however, the indentations do not seem to reach quite to the top
of the saddles, retaining more of the gastrioceran characters.

The following species of Tropigastrites are found in America:

Tropigastrites trojanus Smith: Whorls broad and low, with only a slight raising of the venter to form
the keel. Umbilical ribs coarse and running high up the flanks. Septa weakly ammonitic.

Tropigastrites louderbecki Hyatt and Smith: Whorls broad but higher and rounder.than on 1. trojanus.
Umbilical ribs very weak. Septa distinctly ammonitic.

Tropigastrites powelli Smith: Whorls broad and low, with the venter raised into a roof-shaped keel.
Umbilical ribs ‘weak, extending up on the flanks in weak folds. Septa ceratitic but with the serrations ex-
tending high up on the sides of the lobes. ~

Tropigastrites lehontanus Smith: Whorls low but narrower and more rounded than on 7. louderbacki
and more robust than‘ on 7. neumayri. Umbilica} ribs weak. Form resembling 7. halli but differing in the
weak umbilical ribs. Septa ammonitic. \

Tropigastrites halli Mojsisovics: Whorls low and robust but slenderer than on 7. trojenus. Umbilical ribs
very strong and running high up the flanks. Venter with high sharp central ridge. Septa hardly above the
ceratitic stage but with the indentations extending high up the sides of the saddles.

Tropigastrites neuwmayri Mojsisoviecs: Whorls slenderer than on T. halli, more like T. lahonteanus but not
so robust. Venter more acute than on 7. lahontenus; umbilical ribs weaker than on 7. haelli. Septa ceratitic
but with the indentations extending high up on the sides of the saddles.

Tropigastrites rothpletzi Smith: Whorls slenderer than on 7. newmayri, -with higher and more acute
venter, greater lateral compression, and weaker umbilical ribs. Septa distinctly ammonitic but with the
indentations on the saddles exceedingly fine. This species is nearest of all this genus to Celtites in appear-
ance, but differs from that genus in the ammonitic septa and the acute venter. Its nearest ally is “ Sibyl-
lites 7 planorbis Hauer.

Tropigastrites obliterans Smith;: Whorls more compressed laterally than on T. rothpletzi, with highér
venter, weaker sculpture, and simpler septa. Septa weakly ammonitic. )

Tropigastrites is an important link in the genetic series from Gastrioceras of the Car-
boniferous to the typical Tropitide of the Upper Triassic. It is also a good illustration of
the law of acceleration of development; it probably is a descendant of Columbites Hyatt and
Smith, and, like Columbites, in its youth it is a typical Gastrioceras. But Columbites retains
the gastrioceran characters until it is half-grown, at maturity never gets beyond the ceratitic
stage of the lobes, and seldom acquires the acute venter. Tropigastrites, on the other hand, loses
the close resemblance to Gastrioceras in the adolescent stage, becomes like Columbites when it
is half grown, and then goes beyond that genus in acquiring the acute venter, the weekly
ammonitic lobes, and in the obsolescence of the constrictions, the spiral lines, and the lateral
sculpture. The abundance of these forms in the Middle Triassic of the American region shows
that the Tropitidee were endemic in that region, while they seem to have been immigrants
appearing unheralded in the Indian and the Mediterranean Triassic regions.

Occurrence—Tropigastrites is common in the Middle Triassic, Daonella dubia zone of
Nevada, where it is represented by eight species, described below. In the same horizon in the
Mediterranean region it is represented by “ Celtites ” neumayri Mojsisovics, and in India it is
doubtfully represented by ‘ Danubites” dritarashtra.

1 Cephalopoda of the Muschelkalk : Himalayan fossils, vol. 2, pt. 2, 1895, p. 83, PL X, fig. 4 C\iem. Geol. Survey
India, P’al. Indica, 15th ser.). .
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TrorrcastriTEs HaLLI Mojsisovics.

Plate VI,' figures 4 and 5; Plate XII, figures 1-5; Plate XIV, figures 7 and Ta; Plate XVTIi, figures 11-14;
Plate LXXXVIII, figures 14-23.

1896. Danubites halli, Mojsisovics, Beitriige zur Kenntnis der obertriadischen Cephalopoden-Faunen des
Himalaya : Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 124. .

1877. Clydonites lwvidorsatus, Meek, Palmontology: U. S. Geol. Expl. 40th Par., vol. 4, p. 109, Pl. X, figs. 7
and Ta. .

1905. Celtites halli, Flyatt and Smith, The Triassic cephalopod genera of America; Prof. Paper U. 8. Geol.,
Survey No. 40, p. 125, P1. XV, figs. 4 and 5; Pl. LXXYV, figs. 1-5. ’

1911, Celitites gemmellaroi, Arthaber, Die Trias von Albanien: Beitr. Pal. und Geol. Oesterreich-Ungarns und
des Orients, vol. 24, p. 266.

(Not 1864. Goniatites lwvidorsatus, Gahh Description of the Triassic fossils of California and the adjacent
Territories: Geol. Survey California, Paleontology, vol. I, p. 21, P1 III, figs. 6 and 7T=Celtites gabhi
Smith. sp. nov.) . ,

Form evolute, discoidal, laterally compressed, widely umbilicate. Whorls low, increasing
very slowly in height; little embracing and little indented by the inner volutions. The umbili-
cus is very wide and shallow. The height of the whorl is about one-fourth of the total diameter:
of the shell, the width slightly greater than the height, and the indentation about one-sixth of
the height. The width of the umbilicus is slightly more than half the total diameter of the
shell. The outer whorl conceals about one-third of the next inner one. This ratio does not hold
good for the inner volutions, which are more evolute than the outer ones. Surface ornamented
with strong lateral ribs which run obliquely forward from the umbilical shoulders and become
obsolete high up on the flanks. In a few specimens weak folds may be observed crossing the
venter. The cross section is helmet shaped, with high and sharpened venter at maturity and
an approach to the formation of a keel.

Septa consisting of a divided ventral lobe, two laterals, and a small auxiliary, all serrated,
and with even the saddles slightly indented, though not so greatly as in 7. rothpletzi: The
lobes become serrated at a diameter of about 12 millimeters. The antisiphonal lobe is bifid,
flanked by a small, serrated lateral. The body chamber is more than a revolution in length.

This species is more robust than Celtites lovidorsatus Hauver, with which it was identified
by Meek, and the accompanying faunas are not the same. Mojsisovics?® said that the species
described by Meek was different specifically and generically from Gabb’s “ Goniatites levidor-
satus,” and that the former belonged to Danubites; accordingly he renamed Meek’s figures
Danubites halli. The writer has visited the localities where both Meek’s and Gabb’s speci-
mens were obtained and has collected numerous specimens at both places. They are not
identical, Gabb’s figure being based on a shell somewhat compressed laterally, with weaker
sculpture, and without the acute venter. G. von Arthaber? renamed this species Celtites
geowmellaroz under the impression that it was congeneric with Celtites halli Gemmellaro.
But since the two species belong to different genera the specific name given by Mojsisovies will
stand.

Tropigastrites halli Mojsisovics bears considerable resemblance to 7. #rojanus Smith but
has a higher and narrower whorl, sharper venter, and fewer and coarser ribs. It also greatly
resembles © Danubites” dritarashéra Diener.s

The sharpening of the venter in his specimen Diener thought might be due to compression,
and he also did not know the length of the body chamber. The ribs appear to be weaker on
the Indian species, and the denticulations run higher up the sides of the saddles.

1 Beitriige zur Kenntniss der obertriadischen Cephalopoden-Faunen des Himalayas: Denkschr. K. Akad. Wiss. Wien,
vol. 65, 1896, p. 124, 1

2 1hie Trias von Albanien, 1911, p. 266,

8 Cephalopoda of the Muschelkalk : Hlmalayan Fossils, vol. 2, pt. 2, 1895, p. 20, Il VIII, fig. 1 (Mem. Geol. Survey
[ndin, Pal. Indica, 15th ser.).
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Dimensions of a typical adult specimen of Tropigastrites halli.

Mm.
Diameter_ e N 64
Height of last whorl_ - e e 16
Height of last whorl from the preceding______. 14
Width of last WL o 16.5
Involution —_____________ e e e 2
Width of umbilicus._ e 34

Horizon and locality—Tropigastrites halli M0351sov1cs was first described from the IHum-
boldt mining region of Nevada, exact locality not given, but probably Cottonwood Canyon in
the West Humboldt Range. The United States Geological Exploration of the Fortieth Parallel
found it in the Middle Triassic Daonella zone of Buena Vista Canyon, West Humboldt Range.
It is abundant in the Middle Triassic, Daonella zone, West Humboldt Range, Cottonwood
Canyon, and on the divide between Troy Canyon and the south fork of American Canyon, asso-
ciated with Beyrichites rotelliformis, Ceratites humboldtensis, Nevadites whitneyi, Protrachy-
- ceras meeki, Ceratites (Gymnotocems) blakei, Longobardites nevadanus, Eutomoceras laubei,

Arcestes gabbz, and other species characteristic of the Middle Triassic.
> Qabb cites Goniatites lwvidorsatus from the east side of Owens Valley, 3 ‘miles north of
Owens Lake; hence it has been supposed that 7ropigastrites halli occurred at that locality ; but
the Lower Triassic of Owens Valley has been studied carefully by the writer, and the Daonella
dubia zone is lacking. However, Danubites strongi was found there, and it resembles 7'. Aalli,
differing chiefly in its more robust whorl: This case of mistaken identity doubtless led to the
“error in citation. The beds in which Danubites strongs was found contain the Meekoceras fauna
of the Lower Triassic.

TROPIGASTRITES LAMONTANUS Smith.
Plate XIX, figures 14-21 and 24-26.

Evolute, slender, widely umbilicate. Whorls low, broad, little embracing and little indented
by the inner whorls.. Umbilical shoulders rounded, flanks curving gently upward without
ventral shoulders to the keel-like ventral ridge. Surface ornamented with very weak umbilical
ribs that do not reach high up on the flanks, and with weak spiral strize. Body chamber more
than a revolution in length. ~Septa distinctly ammonitic, but with the indentations on the
saddles exceedingly fine..

Tropigastrites lahontanus is intermediate between 7'. louderbacki Hyatt and Smith and
7. newmayri Mojsisovics, being slenderer than the former and more robust than the latter,
agreeing with both in its weak sculpture. In form it greatly resembles 7. halli, but differs
in its weaker umbilical ribs and its more strongly ammonitic septa. It may possibly grade
over into 7. neumayr: Mojsisovics, but on all the specimens examined the more robust Whor]
-and more strongly ammonitic septa appear sufficient to separate the two.

The early stages of T'ropigastrites lahontanus are exceeding like the adult form of Gas-
trioceras, with low, broad, trapezoidal whorls, broad ﬂattened venter, and strong umbilical
ribs, periodic constrictions, distinct spiral lines, and goniatitic septa. In adolescence the whorls
. become higher and the septa are ceratitic, the form then corresponding to Columbites of the
Lower Triassic. Toward maturity the whorls become higher and somewhat acute and the
septa become slightly ammonitic.

Horizon ond locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites tmnodosus
- 0. /Lumboldtenszs, Nevadites whitneyi, Protrachyceras meekz Aecrochordiceras hyatti, Lonqo-
bardites nevadanus, Sageceras gabbi, Daonella dubia, and other species.
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TroriGasTRITES LOUDERBACKI Hyatt and Smith.

Plate XVIII, ﬁgules 3-6, 9, and 10; Plate XI, figures 10-12; Plate LK\'XVIII figures 4-13.

1905. Sibyllites louderbacki, Hyatt and Smith, The Triassic cephalopod genera of America : Prof. Paper U. S
Gleol. Survey No. 40, p. 58, Plate LXXIV, fizures 10-12.

TForm vrobust, evolute, widely umbilicate. Whorls low and increasing slowly in height,
wider than high, deeply embracing and rather deeply indented by the inner whorls. Umbilical
shoulders abruptly rounded, sides convex, sloping upward without ventral shoulders to the
acute venter. The surface at maturity is nearly smooth, ornamented with weak umbilical ribs
or folds that are nearly obsolete. In adolescence the umbilical ribs are strong and they are
continued obliquely forward up the flanks. In that stage, too, the shell is marked with distinct
fine spiral lines and in form and septa is exactly like that of Gastrioceras. Body chamber
more than a revolution in length. Septa slightly. ammonitic at maturity, with slightly indented
saddles and serrated lobes: There are three external lobes, a divided ventral, and two laterals.
The antisiphonal lobe 4s flanked by a single, broad, internal lateral, also deeply serrated. The
height of the whorl is one-third of the diameter of the shell, and the width is slightly greater
than the height. The outer whorl embraces half of the inner and is indented by it to one-
fourth of the height.

/’rongastmtes louderbacki is very closely allied to T troyanus Smith, from which it differs

.in its weaker sculpture and higher, less-flattened, and more acute whorls In youth the two
species are very much alike, but the relative strength of the sculpture holds good even then.
It also has a rather strong resemblance to “Japonites” chandra Diener but has stronger
sculpture and less complex septa.

The strongly sculptured stage persists up to a diameter of about 20 millimeters, when the
umbilical ribs become almost obsolete and the whorl becomes higher and finally low roof-shaped.

This species was assigned by Hyatt and Smith to the group of Sibyllites as used by Hauer,
not by Mojsisovics. This group of species has since been assigned by Diener to Japonites, from
which it differs in its long body chamber, stronger sculpture, and simpler septa. There is no
doubt that this and the kindred species belong to the Tropitoidea, and form a transition between
the primitive group of Celtites or Columbites and Tropites. .

Horizon and locality—Rather rare in the Middle Triassic Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Ceratites trinodosus, C. humboldtensis, Gymmotoceras blakei, Protrachycems
meeki, 1\7e'vadztes whitneyi, Beyrichites rotelliformis, Daonella dubia, and otherl species.

Troricastrites NEUMAaYRL Mojsisovics.

Plate XVIII, figures 15-23; Plate LXXXVIII, figures 1-3.

1893. Celtites newmayri, Mojsisovics, Die Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k.. geol. Reichs-
anstalt Wien, vol. 6, pt. 2, p. 348, P’l. CC,, figs. 5 and 6, and text fig. on p. 348.

1013. Celtites newmaeyri, Simionescu, Fauna Amonitilior Triasici dela Hagighiol (Dobrogea): Academia
Romana, No. 34, p. 304, PL I, fig. 4 '

Form evolute, moderately robust. Whorls low and increasing slowly in height, little
embracing and little indented by the inner whorls. Umbilical shoulders abruptly rounded,
sides convex, without ventral shoulders. Venter acute. Umbilicus wide and rather shallow.
Weal umbilical ribs, which beconie nearly obsolete in age. Body chamber more than a revolu-
tion in length. Septa ceratitic, with entire saddles and serrated lobes. In youth the whorls

16279°—No. 88—14——3 :
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are low, trapezoidal, and have relatively coarse umbilical ribs, and the venter is rounded. The
. acute tropitoid form is not developed until maturity.

This species differs from Tropigastrites trojanus in its slenderer whorl and weaker umbili-
cal ribs but has so many affinities with that species that it must be congeneric with it. It was
described as a Celtites but certainly is unlike C. epolensis, which is the type. It is more like
Tropigastrites halli Mojsisovics, as figured and described by Hyatt and Smith. At maturity
T. neumayri can readily be distinguished from the forms assigned to 7. %halli by the higher
whorl and the weaker ribs. .

Mojsisovics assigned this species to Celtites, but the shape of the whorl is lower and
broader than that of any undoubted species of that genus, and this would throw it into the
" group of Tropigastrites trojanus.

The form is slenderer than that of Tropigastrites trojanus Smith, the sculpture is weaker,
and the whorl higher. It has a greater resemblance to Tropigastrites halli Mojsisovics, but
has rounder whorls and weaker ribs.. In youth, like all species of this genus, it greatly
resembles Gastrioceras of the Carboniferous and does not entirely lose this similarity even at

maturity. .
Dimensions of the most typical specimen figured.

Mm.

DIAME Ol o e 38
 Height of last whorl_________ U 11
Height of last whorl from the preceding__._______.________ e e 9
Width of last whovl 10
Involution __ e 2
Width of umbilicus__ 18

The height of the whorl is less than one-third of .the diameter of the shell, and the width
is slightly less than the height. The width of the umbilicus is slightly less than one-half of
the diameter of the shell. In youth the whorls are low and broad, with stronger sculpture
than at maturity. , :

The American specimens of this species seem to be identical with those figured by
Mojsisovics from the same horizon in the Alps, and the faunal association is the same.

Horizon and locality—Tropigastrites neumayri Mojsisovics was first found in the Middle
Triassic, zone of Ceratites trinodosus, of the northern Alps. In Nevada it is quite common in
the same horizon on Fossil Hill, on the divide between Troy Canyon and the south fork of
American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humbolt Range,
Nev., associated with Ceratites trinodosus, C. humboldtensis, N evadites whitneyi, Protrachyceras
meelki, Gymnotoceras blakei, Beyrichites rotelliformis, Sageceras gabbi, Daonella dubia, and

other species. : _
TROPIGASTRITES OBLITERANS Smith, sp. nov.

Plate LXXXVII, figures 27-32.

\

Torm moderately evolute, somewhat compressed laterally. Whorls of medium height, with
sides gently convex and rising up to the high acute venter without ventral shoulders. Umbilicus
broad and shallow, bordered by low and rather abrupt umbilical shoulders.

"The surface of the mature shell is almost smooth, the characteristic lateral sculpture of
Tropigastrites being obsolescent and reduced to very indistinct folds. The height of the whorl
is more than one-third of the diameter of the shell, and the width is only two-thirds of the
height. The width of the umbilicus is two-fifths of the diameter of the shell. '

The septa are weakly ammonitic, brachyphylloid. The adolescent shell is highly sculp-
tural, with about 15 umbilical ribs to a revolution,

Tropigastrites obliterans is closely allied with 7. rothpletzi, but differs in its higher,
flatter whorls, narrower umbilicus, less complex septa and more nearly obsolete sculpture. This
species has departed further from the parent type, and is also more highly accelerated in
development, for the venter begins to become acute at a diameter of 8 millimeters.
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Horizon and locality—~Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus zone, of Fossil Hill, 4 miles south of Fitting post office (formerly Foltz), West Hum-
boldt Range, Nev., associated w1th Ceratites trinodosus, C. humboldtensis, Nevadites wlntne Y4,
Beyrichites rotellzformzs Sageceras gabbi, Daonella dubm and other species.

TROPIGASTRITES POWELLI .Smith7 Sp. nov.

Plate XVIII, figures 1, 2, 7, 8, and Sa; Plate XCVII, figures 1-12.

Form evolute, robust, widely umbilicate. Whorls low, broad, with rounded umbilical
shoulders, and sides gently convex, rising without ventral shoulders to the somewhat acute
venter. The height of the whorl is shohtly less than one-third of the diameter of the spell
and the width is one and a third times greater than the height. The outer whorl embraces
three-fifths of the inner and is indented by it to one-third of the height. The width of the
umbilicus is half the diameter of the shell. There is no true keel, but the venter is sharpened
like the comb of a roof. The surface is ornamented with rather coarse umbilical ribs that are
prolonged in fine, weak folds. These curve forward on the flanks and are continuous agross the
"venter, forming a short ventral saddle. There are also, even at maturity, vestiges of constric-
tions parvallel to the folds. In the adolescent stage these are strongly marked. The ribs are
much stronger in the adolescent and early mature stages; in age they become weak. The length
of the body chamber is more than a revolution. :

The septa are ceratitic with strongly serrated lobes and rounded, entire saddle, but the
serrations extend high up on the sides of the lobes. There are four external lobes; a short
divided ventral, first and second lateral, and a small auxiliary; the antisiphonal lobe is
. flanked by a shorter internal lateral. The septa are exactly like those of 7Tropigasitrites halli.

Up to the diameter of 15 millimeters the form and ornamentation reproduce exactly those
of Gastrioceras, the whorl is low, gently rounded, the cross section is trapezoidal, the umbilical
ribs ave very strong, and there are numerous deep constrictions. Above the diameter of
15 millimeters the constrictions become fewer and weaker, the whorl higher and somewhat
acute, giving a strong resemblance to Tropites of the Upper Triassic. .

/’romgastmtes powellz is the most robust species of this genus and shows the’ ncflrest
approach to the characters of Tropites. The venter is more acute than on 7. louderback: and
higher than on 7. ¢rojanus. The umbilical ribs are weaker than on 7. trojanus, and much
stronger than on 7. louderbacki. The indentation of the whorl is higher than on 7. ¢rojanus and
lower than on 7. louderbacki. The septa are exactly like those of 7. 2alli and less complex than
those of 7. louderbacks.

The specific name is given in memory of Maj. J. W. Powell.

Horizon and locality—Rather common in the Middle Triassic. Daonella dubia zone,
Ceratites trinodosus subzone, of Fossil Hill, on the divide between Troy Canyon and the south
fork of American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt
Range, Nev., associated with Ceratites trinodosus, Gymnotoceras blakei, Beyrichites rotelli-
formis, Nevadites whitneyi, Sageceras gabbi, Daonella dubia, and other species,

TROPICASTRITES ROTHPLETZT Smith, sp. nov.

Plate XIX, figures 1-13, 22, and 23; Plate LXXXVII, figures 24-26.

Form evolute, laterally compressed, widely umbilicate, whorls low and increasing slowly
in height, higher than wide, somewhat helmet shaped but with venter rising to a sort of keel
at maturity. Surface ornamented with weak umbilical folds, which in age are nearly obsolete.
In youth the whorl is broad and low, with strong umbilical ribs and OCC"ISIOIlal weak constric-
tions. The surface in youth is ornamented with d1st1nct fine spiral lines, which are obsolete at

maturity.
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The body chamber is more than a revolution in length. The septa are weakly ammonitic,
with slightly indented saddles and serrated lobes. The venter begins to form the acute central
ridge at a diameter of 10 millimeters, but the ribs continue strong until a diameter of 25 milli-
meters is reached, nearly two revolutions farther toward maturity.

Dimensions of the type specimen.

Diameter___ e e 37
Height of last whorl 12
Height of last whorl from the preceding______________._______ o 10
Width of last whorl ____ e S
Involution e 2
Width of umbilicus_ e 1T

The height of the whorl is one-fourth of the diameter of the shell, and the width is two-thirds of the
height. The width of the umbilicus is one-half the diameter of the shell. The outer whorl embraces half of
the inner and is indented by it to one-fourth of the height.

« Tropigastrites rothpletzi is very closely related to “ Szbyllztes " planorbis Hauer, but is
more robust, with stronger sculpture in youth, greater persistence of gastrioceran characters,
earlier appearance of the sharpened venter, and 1ess complex septa.

Diener * assigned “ Sibyllites ” planorbis to Japonites, but in the opinion of the writer it is
8 member of the Tropitide and belongs to Tropigastrites. The specific name is given in honor
‘of Dr. A. Rothpletz. .

Horizon and locality.—Rather common in the Middle Triassic, Daonella dubia zone,
Ceratites trinodosus subzone, on the divide between Troy Canyon and the south fork of Amer-
ican Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range,
Nev., associated with Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakei, Nevadites
whitneyi, Protrachyceras meeki, Beyrichites rotelliformis, Daonella dubia, and other species.

'

TROPIGASTRITES YTROJANUS Smith, sp. nov.

Plate XVII, figures 1-30. s

Very evolute, with wide umbilicus, whorls low, increasing slowly in height, deeply embrac-
ing, and deeply indented by the inner whorls; helmet shaped, with abrupt umbilical shoulders,
sides convex rounding up to the acute venter without ventral shoulders. Ornamented with
strong umbilical ribs. In youth the whorls are flattened, low and broad, trapezoidal in shape,
exactly like Gastrioceras in form and septd, with the same umbilical ribs and periodic
constrictions. At the diameter of about 30 millimeters the whorl becomes higher and finally
_angular, and the ribs become relatively smaller. The septa are weakly ammonitic, but with
slightly indented saddles and serrated lobes. Body chamber more than a revolution in length. -

This species in its ontogeny shows a clear transition from Gastrioceras of the Paleozoic
to the Tropitide. In adolescence, when the septa first become serrated, it is analogous to
Columbites, and at maturity the whorl is lower and broader and the septa are slightly
ammonitic. This is the most primitive member of the Tropitide, and connects that family
with the ancestral Celtitide, and through them. with the Glyphioceratide. It has long been
known that the Tropitidee must have had an ancestor with umbilical ribs and simple septa, and
Tropigastrites trojanus meets all the requirements of the transitional form.

Dtmensions of the type specimen of Tropigastrites trojanus.

Mm
Diameter o o o e 43
Height of last whorl () e 11
Height of last whorl from the preceding____ _________ 9
Width of last whorl (& h.) o e 15.5
Involution - . e e 2
Width of umbilicus (¥ ) - oo mm oo 24

1 Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part II: Denkschr. K. Akad. Wiss. Wien, vol.
63, 1896, p. 271, PL. XII, figs. 1-8.

2 Entwurf einer Systematik der Ceratltldcn des Muschelkalkes Sitzungsber. K. Akad. Wiss. Wien, vol. 114, pt. 1, 1905,
p. 800.
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“Danubites” dritarashira Diener® is probably a Tropigastrites and very similar to
7. trojanus but has rather weak and fewer umbilical ribs.

Tropigastrites trojanus is the type of the new genus Tropigastrites, being the species of
this group that unites more of the characteristics of Tropites and Gastrioceras.

Horizon and locality—Rather common in the Middle Triassic, Daonellg dubia zone,
Ceratites. trinodosus 311b70ne, of Fossil Hill on the divide between Troy Canyon and the south
fork of American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt
Range, Nev. It was associated with Ceratites trinodosus, C. humboldiensis, Gymmotoceras blakei,
Beyrichites rotelliformis, Nevadites whztneyz, Sagecems gabbi, Eutomoceras laubes, Daonella
dubia, and other species.

Family CELTITIDA Mojsisovics.

Whorls evolute, slender, rounded or subquadratic in cross section, little embracing and little
indented by the inner whmls. ‘

Surface ornamented with umbilical or lateral ribs that usually become obsolete on the
flanks, commonly. also with weak spiral lines. The.inner whorls often show varices ar
constrictions. The septa are simple, being either goniatitic, or weakly serrated. The body
chamber is long, more than a revolution in length. The young stages of all members of this
family resemble Gastrioceras of the Carboniferous, from which group the Celtitide no doubt
descended. '

Celtites has usually been regarded as the radicle of the Tropitide, but the writer is of the
opinion that, although it i1s nearly related to the ancestral stock of Tropites, it should rather be
regarded as a lateral branch, degenerate in character. The earlier species of Celtites may have
been connecting links between Gastrioceras and Columbites, but the species found in the higher
horizons of the Triassic are merely little modified survivors.

Hyatt and Smith 2 placed the Celtitidee under the Ceratitoidea, but this was done because
of the inclusion of Xenodiscus in the family. It is pretty generally agreed now that Xenodiscus
is allied to the group of Meekoceras and Ceratites and has no kinship with the true Celtitidee.

The Celtitidee, in the restricted sense, are represented in America by Celtites and Columbites
in the Lower and Middle Triassic. Tropigastrites Smith might also be included in the family,
but its more complex septa and its high acute venter show greater affinity to the Tropitidee
and afford a connecting link between Columbites and Tropites. .

F. von Hauer has described, from the Middle Triassic of Bosnia, the genus Proteusites,?
with which also the group of “ Ceratites” decrescens Hauer may be united. This group is
characterized by robust form, wide umbilicus, semilunar cross section, strong lateral ribs,
many constrictions, ceratitic or brachyphyllic septa, and semiglobose young. They -cer-
tainly do not beloncr to the Ceratitoidea, but are descendants of the stock of Glyphlo-
ceratidee. Philippi¢ is inclined to unite Proteusites and its kindred with the Arcestide, but
the strong sculpture in youth as well as age would forbid this. All the characters of Proteu-
sites remind one strongly of Columbites, and this is especially true of Proteusites striatus
Iauer,® which agrees with Columbites in the lateral ribs, evolute whorl, and spiral lines on the
shell, and differs only in its more numerous lobes and brachyphyllic saddles. The writer is
of the opinion that Proteusites is a little-modified descendant of Columbites and a parallel
development with Tropigastrites. The oldest member of this family, Paraceltites Gemmellaro,
is confined to the Permian, whereas Celtites and Columbites are not found below the Triassic.

1 Cephalopoda of the Muschelkalk; Himalayan fossils, vol. 2, pt. 2, 1895, p. 30, Pl. VIIT, fig. 1 (Mem. Geol. Survey
India, Pal. Indica, 15th ser.). A

2The Triassic’ cephalopod genera of America: Prof. Paper U. S. Geol. Survey No. 40, 1905, p. 121.

* Cephalopoden des Bosnischen Muschelkalkes von Han Bulog bei Sarajevo: Denschr. K. Akad. Wiss. Wien, vol. 54,
1888, p. 27,

¢Die Ceratiten des oberen deutschen Muschelkalkes: Palzont. Abhandl. von Dames und Koken, new ser., vol. 4, 1901,
p. 458, .
°Beitmge zur Kenntniss der Cephalopoden aus der I'rias von Bosnien, Part I: Denkschr. K. Akad. Wiss. Wien, vol. §9,
1892, 263, PL 1V, figs. la—c.

'



°

34 THE MIDDL‘EzTRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA.

Either might be the connecting link with the lephlocemtldze, although Columbites is the
more probable for it is quite as primitive and in no sense degenerate.

From Gastrioceras of the Permian came Columbites of t-he Lower Triassic; this gave rise
to Tropigastrites of the Middle Triassic, and from this came Tropites of the Upper Triassic.
This gives one of the most perfect genetic series to be found among cephalopods, in which the
ontogeny of each succeeding genus repeats the history of those that went before.’

Two species of Columbites from the Middle Triassic are described below, but because they
are too orreatly modified from the ancestral type to give a good family record, the most primi-
tive species of the genus from the Lower Triassic is ﬁfrured for compauson with the young
stages of Troplcrastrltes. ‘

Genus CELTITES Mojsisovics.

1882, Celtites, Mojsisovics, Die -Cephalopoden der \Ied1te11anen Triasprovinz: Abhandl. K.-k. geol. Reich-
sanstalt Wien, vol. 10, p. 145,

1892. Celtites, Hauer, Beitriige zur Kenntniss der "Cephalopoden aus der Trias von Bosnien: Part I, Denkschr.

' K. Akad. Wiss. Wien, vol. 59, p. 273.

1893. Celtites, Mojsisoviecs, Die Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt
Wien, vol. 6, pt. 2, p. 346. :

1895. Celtites, Waagen, Fossils from the Ceratite formation: Salt Range fossils, vol. 2, p. 69 (Mem Geéol.
Survey India, IPal. Indica, 13th ser.).

1905. Celtites, Hyatt.-and Smith, The Triassic cophqlopod genera of America: Prof. Paper U. S. Geol. Survey,
No. 40, p. 125,

1911. Celtites, Arthaber, Die Trias von Albanien: Beitr. Pal. and Geol. Oesterreich-Ungarns und des Orients,
vol. 24, 1. 266.

Type~“Trachyceras” epolense Mojsisovics
Cerrrres gassr Smith, sp. nov.
Plate XX, figures 9-14.

1864. Goniatites lewvidorsatus, Gabb, Description of the Triassic fossils of California and the adjacent Terri-
tories: Geol. Survey California, Paleontology, vol. 1, p. 21, P1. III, figs. 6 and 7

(Not 1860. Ammonites levidorsatus, Hauer, Nachtrag zur Kenntniss der Ceph‘llopoden Fauna der Halstiitter
Schichten : Sltzungsber K. Akad. Wiss. Wien, vol. 41, p. 137, PL III, figs. 9 and 10.)

(Not 1877. Clydonites lwvidorsatus, Meek, Paleontology: U. S. Geol. Expl. 40th Par., vol. 4, p. 109, PL. X
figs. 7 and Te=Tropigastrites halli, Mojsisovics.)

(Not 1896. Danubites halli, Mojsisovics, Beitriige »ur Kenntniss der Obertriadischen Cephalopoden-Faunen
des Himalaya: Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 124.)

(Not 1905. Celtites halli, Hyatt and Smith, The Triassic cephalopod genera of Amerlca Prof. Paper U. S.

Geol. Survey No. 40, p. 125.)

Form evolute, widely umbilicate, with slender, little-embracing whorls, higher than wide,
‘with sides somewhat flattened, incipient ventral shoulders, and rounder venter. The height
of the last whorl is about one-fourth of the diameter of the shell, and the width'is three-
fourths of the height. It embraces one-fourth of the inner volution. The width of the
umbilicus is half the diameter of the shell. The length of the body chamber is considerably
more than a revolution.

Septa goniatitic, according to Gabb, but none were visible on any specimens seen by the
writer. The surface is ornamented with numerous fine umbilical ribs that die out on the sides.
Gabb united this species with Celtites levidorsatus Hauer, and Meek also figured another form
under this name. Meek’s species was afterwards renamed Danubztes halli by E. von Mojsisovics,
and has been qsmgned by the writer to the new genus Tropwastrltes a near ally of Celtltes.
Celtites gabbi is nearest to C. polygyratus Smlth, but differs in its higher and more robust
whorls, narrower umbilicus and weaker sculpture.

1 Die Dolomitriffe von Siidtirol und Venetien, Wien, 1878, p. 57; and Die Cephalopoden der Mediterranen‘ Triasprovinz :
Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 149, Pl. XXIX, figs. 1 and 2; Pl. XXXVIII, fig. 13.
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Dimensions of a typical specimen of Cellites galbi.

0 1 ) o) G 30
Eeight of last whorl o e 8.5
Height-of the last whorl from the pr ecedmg_..___.________-________.__'_ _________________ 7
Width of last Whorl o .___ 6.5
Involution_o______ e e e e e e e e e e e e . 1.5
Wiadth of UMb i CUS L o e e 15.5

The specific name is given in memory of W. M. Gabb, to whom American paleontologists
owe a lasting debt of trrfmtnde

I orizon and localzt y.—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, on Fossil Hill, south fork of American Canyon, 4 miles south of Fitting post.
office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus, C.
lz'mnboldtcnszs, Gymmotoceras bla]cee, A’eq,adztes whitney yi, Sageceras gabbi, Daonella dubia, and
other species. It was first found in Cottonwood Canyon West Humboldt Range, in the same
horizon and association. This horizon in Nevada is lower than that of Celtites loemdorsatus in
the Alpine province, and the associated faunas are entirely different.

o

CeLTITES POLYGYRATUS Smith, sp. nov.
Plate XX, figures 1-S.

Very evolute, with slender, numerous; little-embracing whorls, a little wider than high,
with flattened sides, rounded ventral shoulders, and arched venter. Surface with numerous
fine umbilical ribs that run obliquely forward and disappear at the ventral shoulders and with
a few weak constrictions or varices. Body chamber more than a revolutlon in length. Septm

are goniatitic, with entire lobes and saddles.

Dimensions cf the type specimen of Celtitcs polygyratus.

Mm.
Diametel oo e I 35.5
Height of last whorl . 8
Height of last whorl from the preceding.____.______ 6.5
Width of Tast Whor ] o e 8.5
Involution________ e e e e 1.5
Width of nmbilicus. o e 22

The height of the whorl is less than one-fourth of the diameter of the shell, and the width
is slightly greater than the height. The outer whorl embraces about one-fourth of the inner.
The width of the umbilicus is slightly less than two-thirds of the diameter of the shell.

Celtites polygyratus Smith appears to be most nearly related to the Upper Triassic species
C. epolensis Mojsisovics,! but has slightly weaker sculpture than is shown on the figures of the
Mediterranean species. There are no other forms known from the Middle Triassic of the
Mediterranean region that in any way resemble Celtites polygyratus, but in the American
region there are several in the Middle Triassic and in the Lower Triassic that are closely re-
lated to it. .

Celtites polygyratus is nearly allied to €. gabbi Smith, with which it is associated, but
differs in the lower whorl, wider umbilicus, and stronger sculpture.

Horizon and locality—In the Middle Triassic, Daonella zone, Ceratites trinodosus subzone,
of Fossil Hill, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Titting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites tmnoclosus Iutomoceras laubei, Beyrichites rotellzfarmzs, Nevaa%tes whztne 4,
Acrochordiceras hyatti, Sagﬂnems gabbi, Daonella dubia, and other species. ‘ '

1 Die Ccplmlopoden der Mediterranen Triasprovinz: Abbandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 149,
1. XXIN, figs. 1 and 2, and P1. XXXVIII, fig. 3.

v
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Genus COLUMBITES Hyatt and Smith.

1905. Columbites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S. Geol.
Survey No. 40, p. 50.

1908. Columbites, Arthaber, Ueber die Entdeckung von Untertrias in Albanien: Mitt. Geol. Gesell. Wien, vol.
1, p. 277.

1911. Columbites, Arthaber, Die Trias von Albanien, Beitr. Pal. und Geol. Oesterreich- Ungalns und des Orients:
vol. 24, p. 260. :

A Lower Triassic species of Columbites, C. spencei Smith, is described below for compari-
son with the primitive members of the Tropitide, as the Middle Triassic species of this genus.
appear to be somewhat degenerate and do not give the full history of the group.

CoLuMBITES SPENCEI Smith, sp. nov.

Plate LXX, figures 1-16; Plate LXXI, figures 1-16.

Form evolute, discoidal, robust. Whorls helmet shaped, slightly higher than wide, em-
bracing half of the inner whorl, and indented by it to one-sixth of the height. Flanks and ven-
ter rounded, without ventral shoulders at the junction. Umbilical shoulders hardly developed.
Umbilicus wide and shallow, being half the diameter of the shell. The surface is ornamented at
" maturity with rather weak lateral ribs that swing forward on the venter in a strong sinus, and
weak constrictions at distant and irregular intervals. There are also weak spiral lines on the
shell. The body chamber is more than a revolution in length. The septa are ceratitic, the
saddles being entire, the ventral lobe divided and slightly serrated, the lateral lobe distinctly
serrated, and the auxiliary goniatitic. Of the inner lobes the.antisiphonal is bifid, and it is
fanked bv a simple lateral. '

Up to a diameter of 10 millimeters this species is a typical Gastrioceras, having simple
gastrioceran lobes, trapezoidal cross section, coarse umbilical ribs, and strong constrictions. At
about 10 millimeters the septa become slightly serrated, but the gastrioceran form and sculpture
persist until a diameter of about 35 millimeters is reached, when the whorl becomes higher and
more compressed laterally, the shoulders become obsolete and the umbilical ribs become weaker
and extend across the venter. These stages are figured on Plates LXX and LXXT.

Columbites spencei greatly resembles C. parisionus Hyatt and Smith,* but differs from that
species in the more robust form, stronger sculpture, and the persistence of the gastrioceran staffe
much later in life.

The specific name is given in honor of Mr. R. S. Spence, the discoverer of this fauna.

Horizon and locality—Lower Triassic, Columbites zone, Paris Canyon, a mile west of
Paris, Idaho, associated with Columbites parisianus, Ophiceras spencei, Prionolobus jacksoni,
Meckoceras pilatum, Pseudosageceras intermontanum, and other species.

i CoOLUMBITES HUMBOLDTENSIS Smith, sp. nov.

Plate XX, figures 26-28; Plate LXXXVII, figures 1-14.

- Form rather slender, evolute, widely umbilicate, with subquadratic cross section, flattened
sides, rounded ventral shoulders and rounded venter. The width of the whorl is slightly
greater than the height, and the width of the umbilicus is half the diameter of the shell. The
surface is ornamented with numerous fine umbilical ribs running obliquely forward up the
flanks but hardly reaching the shoulders. Between the ribs are numerous fine cross striz. The
length of the body chamber is more than a revolution. The septa are ceratitic, with serrated
lobes and rounded entire saddles. ‘

Tolumbites humboldtensis is closely allied with 0 plicatulus Smith but differs in the higher,
slenderer, and more deeply embracing whorls, and finer umbilical ribs. Both species show some

1The Triassic cephalopod genera of America: Prof. Paper U. 8. Geol. Survey No. 40, 1905, p. 51, PL I, figs. 9-14;
Pl. LXI, figs. 1-21; Pl. LXXII, figs. 1-24.
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resemblance to the group of Proteusites Hauer, but are not transitional from Columbites to .
that group. The writer is of the opinion that these two species are somewhat degenerate
descendants from Columbites of the Lower Triassic, and that Proteusites is' a progressive
descendant from the same group. The ontogeny is the same in all these, pointing to a gas-
trioceran ancestry; the characters of the parent genus persist almost until maturity in Colum-
bites of the Lower Triassic, and the ornamentation of the shell in Proteusites still suggests
Gastrioceras; but . plicatulus and C. humboldtensis show resemblance to their Carboniferous
ancestor only in the adolescent stage.

Horizon and locality.—Rather common in the Middle Triassic, Daonella dubia zone, Cera-
tites trinodosus subzone, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
acqocmtod with Ceratites tmnodosus, (. humboldtensis, Protrachyceras meeki, P. amerwamam,
Nevadites whitneyi, Sageceras gabbi, Daonella dubia, and other species.

CoLUMBITES PLICATULUS Smith, sp. nev. a
Plate XX, figures 15-25; Plate LXXXVII, figures 15-23.

Form evolute, widely umbilicate, whorls very low, little embracing, and increasing slowly
in height. The sides are flattened; the venter and ventral shoulders are gently rounded. The
height of the whorl is less than one-fourth of the diameter of the shell, and the width is two-
thivds of the height. The width of the umbilicus is more than half the diameter of the shell.
The outer whorl embraces two-fifths of the inner. The surface is ornamented with rather
coarse umbilical ribs that run obliquely forward up the flanks. The length of the body cham-
ber iz more than a revolution. The septa are ceratitic, with rounded, entire saddles, and
distinctly serrated lobes. There is a short, divided e\ternﬂ lobe, a rather lar ge principal lateral,
and a smaller auxiliary. The (1nt1s1phona1 Iobe is narrow and slightly bifid, flanked hy a
broad, serrated, internal lateral lobe.

G’olumbdm plicatulus is closely allied with C. Aumboldtensis Smlth from which it differs
in its more robust whorl, and fewer and coarser umbilical ribs. It also resembles Tropigas-
trites halli Mojsisovies but differs in 1t,s lno'her and rounder whorls and in its oblique um-
bilical ribs. -

Dimensions of the type specimen.

Mm
D amet e e e 43
IMeight of last whorlo o e S 10
Height of last whorl from the preceding_ e S.5
Width of last whorle o o e T
Involution o e 1.5

Width of umbiliCus . e - 23.5 R

Columbites plicatulus is probably a somewhat degenerate descendant of the flourishing
Columbites of the Lower Triassic. It shows some approach to the contemporary Proteusites
Hauer but differs in the low stage of development of its septa and in its greater evolution. .

Horizon and locality—Rather common in the Middle Triassic, Daonella dubia zone, Cera-
tites trinodosus subzone, on the divide between Troy Canyon and the south fork of American.
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Daonella dubia, Ceratites trinodosus, C. humboldte%szs, Nevadites whitneys,
Aerochordiceras hy Jattz, Sageceras gabbi, and other species.

Family HALORITIDA Mojsisovics.

Subglobose, involute genera, with lateral ribs, many crossing the venter, and in some
groups with spines or knots on the ribs. No keels, or ventral furroys are known in this group,
but the interruption of the ribs on the venter in some specimens gives the appearance of a
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furrow. The septa are ammonitic, dolichophyllic, or ceratitic. The young of this family
resemble the Glyphioceratidze, and more especially the genus Pericyclus Mojsisovics, of the
Carboniferous. :

This family was formerly classed by Mojsisovics under the Tropitide, but it did not come
from the main stock, being rather a parallel development from the same Carboniferous radicle
but probably from different branches of the same family. The Haloritidee are represented in
the Middle Triassic of America only by Acrochordiceras Hyatt. In the Upper Triassic they
are represented by Halorites, Homerites, Juvavites, Sagenites, Metasibirites, and Leconteiceras*
Smith, nom. nov. (= Leconteia Hyatt and Smith,? a name preoccupied for a group of insects;
Leontia 3).

Stephanites W‘tacren is the oldest and probably the most prlmltlve of the family, whereas
Metasibirites Mo;|31sov1cs is a degenerate genus, reversionary to the ancestral type. It is
possible that Proteusites Hauer should also be included in the Haloritidee, because of its form
and septa, but the writer is of the opinion that it is rather a modified descendant of Columbites
and should thus be classed with the Celtitidze.

'

Genus ACROCHORDICERAS Hyatt.

1877. Acrochordiceras, Hyatt, Palmontology : U. S. Geol. Expl. 40th Par., vol. 4, p. 124

1879. Acrochordiceras Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Medltelrmlen
und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt Wien, p. 139.

1880. Acrochordiceras, Noetling, Zeitschr. Deutsch. geol. Gesell., vol. 32, p. 334.

1882. Acrochordiceras, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 10, p. 140.

1887. Acrochordiceras, Hauer, Cephalopoden des Bosnischen Muschelkalkes von Han Bulog bei Sarajevo:
Denkschr. IX. Akad. Wiss. Wien, vol. 54, p. 22.

1892. Acrochordiceras, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I:
Denkschr. K. Akad. Wiss. Wien, vol. 59, p. 272.

1895." Acrochordiceras, Waagen, Fossils from the Ceratite formation: Salt Range fossﬂs vol. 2, p. 89 (Mem.
Geol. Survey India, Pal. Indica, 13th ser.).

1895. Acrochordiceras, Diener, Cephalopoda of the Muqchelkalk Himalayan fossils, vol. 2, pt 2, p. 85 (Mem.
Geol. Survey India, Pal. Indica, 15th ser.).

1895. Acrochordiceras, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém. Com.
géol. St.-Pétersbourg, vol. 14, No. 3, p. 22.

1896. Acrochordiceras, Arthaber, Die Cephalopoden der Reiflinger Kalke: Beitr. Pal. und Geol. Oesterreich-

: Ungarns und des Orients, vol. 10, pt. 1, p. 79, and pt. 2, p. 226. .

1905. Acrochordiceras, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. 8. Geol.
Survey No. 40, p. 177. '

1907. Acrochordiceras, Diener, The fauna of the Himalayan Muschelkalk: Himalayan fossils, vol. 5, Mem.
No. 2, p. 99 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

A CROCHORDICERAS ALTERNANS Smith, sp. nov.
Plate XXI1I, figures “15-17 ; Plate XXIIT, ﬁgures 4 and 5.

" Form robust, high whorled, laterally compressed, involute. Whorls high, with flattened
convexed sides, broadly rounded ventml shoulders, and broad arched venter. The height of the
whorl is more than half the diameter of the shell and the width is five-eighths of the height.
The umbilicus is narrow, being less than one-fifth of the diameter of the shell. Surhce
ornamented with fine simple ribs that alternate on the venter, as in Juvavites Mojsisovics, but
without interruption in the middle. Septa ceratitic, with four external serrated lobes, and the

saddles slightly brachyphylloid.

1Type, Leconteia californica. Hyatt and Smith.
2 The Triassic cephalopod genera of America: Prof. Paper U. S. Geol. Survey \’o 40, 1903, p. 35.
8 Champion, G. C., Biologia Centrali-Americana, Coleoptera, vol. 4, 1893, pt. 2, p. 403
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Dimensions of the type specimen of Acrochordiceras alternans.

D T Y 2 75

Height of last whovl oo oo e ..~ 40
Width of last whovl___ 25
Width of umbilicus________________________ S B 14

The character of the ornamentation, consisting of undivided fine ribs, alternating on the
venter and without umbilical or lateral knots, is different from that of any described species
of Acrochordiceras, but the differences are too slight for a generic separation.

. von Hauer® has described a species from Bosnia, Acrochordiceras enode Hauer, which
resembles 4. alternans but differs in having the ribs cross. the venter without alternation and
also has deeply digitate instead of ceratitic septa.

Horizon and Zocaht y.—Middle Triassic, Daonella dubia zone, C’emt@tes trinodosus subzone,
north fork of Buena Vista Canyon, 2 miles west of Unionville, “Test Humboldt Range, l\ev.,
associated with Cuccoceras bonw-vistee, Ceratites hwmboldtensis, Beyrichites rotelliformis,
Aerochordiceras hyatti, Daonella dubia, and other species.

A GROCHORDICERAS FOLTZENSE Smith, sp. nov.

Plate XXII, figures 13 and 14.

Form involute, robust, somewhat compressed laterally. Whorls high and deeply embracing,
with convex sides and broadly rounded venter without distinct ventral shoulders. Umbilicus
of moderate width, less than one-third of the diameter of the shell. Surface ornamented with
simple, straight ribs that start from the umbilicus and run across the venter without inter-
ruption, becoming weak high up on the flanks. There are about 22 of these ribs to a revolution.
There are no knots on the ribs and no bifurcation of them, but occasional intercalation on the
flanks. The septa are unknown. ‘

Horizon and locality.—~Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West I-Iumboldt Range, Nev., associated with Ceratites tmnodosus,
C. humboldtensis, Gymmotoceras blakei, Nevadites whztnm/z, Daonella dubia, and other- species.

A CROCHORDICERAS HYATTTI Meek.
Plate 1V, figures S-11; Plate XYV, figures 5 and Ha.

1877. Acrochordiceras hyatti, Meek, Paleeontology: U. 8. Geol. Expl. 40th Par.,, vol. 4,' p. 124, Pl XI, figs.
5 and He., .

1905. Acrochordiceras hyatti, IIyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper
U. S. Geol. Survey, No. 40, p. 178, P1. XXIII, figs. S-11. .

The original description is as follows:

Form robust, somewhat compressed laterally, moderately evolute. Whorl with flattened-convex sides,
highly arched and broadly rounded venter, deeply embracing but not deeply indented by the inner whorl.
The umbilicus is broad and deep, exposing nearly half of each of the inner whorls. The height of the
whorl is one-half of the total diameter of the shell, and the width is four-fifths of the height. The indenta-
tion is one-fifth of the height. ' The width of the umbilicus is one-fourth of the total diameter of the shell.

The surface is ornamented with coarse, rounded ribs that run from the umbilicus straight across the
venter without interruption. There are strong nodes on the flanks just above the umbilical shoulders, formed
by the junction of two or three of the ribs. Between these nodes there are usually two ribs not joined, but
the interval is irregular. ! '

The septa are ceratitic, the saddles being rounded and entire, while the lobes are digitate. The external
lobe is divided by a triangular siphonal notch into two short and narrow branches; the first lateral lobe is

1 Beltriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I: Denkschr. K. Akad. Wiss. Wien, vol.
59, 1892, p. 272, PL VII, fig. 1.
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more than twice as long and very wide, digitate, with five long branches. The second lateral, or first
auxiliary, is about half the length and breadth of the first, with four branches. On the umbilical shoulder is
a second auxiliary smaller and simpler than the first. _

Horizon and locality.—Meek’s type specimen came from the Middle Triassic limestone
of New Pass, Desatoya Mountains, Nev.; the specimen figured on Plate IV, figures 8-11, came
from the same horizon, in the Shoshone Mountains, Nev. The writer found it also in the
Middle Triassic of the West Humboldt Range, Nev., in. Cottonwood Canyon, near the Lucky
Dog ” mine, associated with Gymnotoceras blakez, Beymchztes rotelliformis, Nevadites whitneyi,
Daonella dubia, and many other species.

A CROCHORDICERAS INYOENSE Smith, sp. nov. -
Plate XXXIV, figures 11-13. .

Form robust, moderately evolute, widely umbilicate; whorls low, broad, with narrow and
rounded flanks and low, broad, and gently arched venter. -Surface ornamented with strong but
fine ribs that bifurcate on the flanks and run straight across the venter without interruption.
Septa ceratitic, with rounded entire saddles, a divided -ventral lobe, a large laterml, and a small
auxiliary, all serrated.

Acrochordiceras inyoense differs from A. hyatti in its lower and broader Whorl, simpler
septa, and more numerous and finer ribs. It most closely resembles 4. erucosum Arthaber?
but is more depressed and has no umbilical knots at the bifurcation of the ribs.

Horizon and locality.—Rather common in the lower Middle Triassic, Parapopanoceras
zone, on the Union Wash, a mile east of the Union Spring, on the trail from Owens Valley to
Salinas Valley, Inyo County, Cal., associated with Xenodiscus bittneri, Parapopanoceras haugi,
Hungarites yatesi, and other species.

Suborder ARCESTOIDEA.

Family POPANOCERATIDA Hyatt.

Genus POPANOCERAS Hyatt.

1883. Popanoceras, Hyatt, Genera of fossil cephalopods: Proc. Boston Soc. Nat. Hist., vol. 22, p. 337.

1886. Popanoceras, Mojsisivoes, Arktische Triasfaunen: Mém. .\cad. imp. sci. St.-Pétersbourg, ser. 7, vol.
33, No. 6, pn. 65.

1889. Popanoceras, Karpinsky, Ueber die Ammoneen der Artinsk-Stufe, und einige mit denselben verwandte
Carbonischie Formen : Mém. Acad. imp. sci. St.-Pétersbourg, 7th ser., vol. 37, No. 2, 1889, n. 67.

1891. PO]_)“[DOCEI‘&S,’\Vhite, The Texan Permian and its Mesozoic types of fossils: Bull. U. S. Geol. Survey
No. 77, p. 21.

1894. Parapopanoceras, IIaug, Les Ammonites du Permien et du Trias: Bull Soc. géol. France, 3d ser., vol.
22, p. 395. ° ’

1901. Popanoceras, Frech, Lethea Palweozoica, vol. 2, Lleferuug 3, p. 612,

1903. Popanoceras, Smith, Carboniferous ammonoids of America, p. 132.

. Subgenus PARAPOPANOCERAS Haug.

1894. Parapopanoceras, Haug, Les Ammonites du Permien et du Trias: Bull. Soc. géol. France, 3d sér., vol.
22, p. 395.

1902. Parapopanoceras, Mojsisovics, Die Cephalopoden der Hallstiitter Kalke: Supplement -Heft Abhandl. K.-k.
geol. Reichsanstalt Wien, vol. 6, pt. 1; 1st half, p. 258.

1905. PampopanocemQ Hyatt and Smith, The Triassic cephalopod genera of L&meucq Prof. Paper, U. S.
Geol. Survey, No. 40, p. '

1808. Parapopanoceras, Arthaber, Uebel die Entdeclxun" von Untertrias in Albanien: Mitt. Geol. Gesell. Wien,

vol. 1, p. 259.

‘1 Die Cepha]opodeufauna der Reiflinger Kalke: Beitr. Pal. und Geol Oesterreich-Ungarns und des Orients, vol. 10, 1896,
p. 82, PL VII, figs. 9e—c.
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Poranoceras (PararorPaNocEras) HaUcr Hyatt and Smith.

Plate XIII, figures 1-22; Plate XXXIV, figures 14 and 15.

1905. Popanoceras (Parapopanoceras) hnugi, Hyatt and Smith, The Triassic cephalopod genera of America:
Prof. Paper U. 8. Geol. Survey No. 40, p. 71, P1. LXXVI, Figs. 1-22.
The original description is as follows: )

Subglobose, sides rounded, laterally compressed; venter highly arched, helmet shaped. Umbilical
shoulders abrupt. Umbilicus rather wide, one-fourth of the diameter of the shell. Whorl deeply embracing,
covering two-thirds of the inner whorl, and indented by it to one-fourth of the height. Height of whorl,
two-thirds of the breadth and about two-fifths of the total diameter. Surface destitute of sculpture, only
cross strie being seen on the shell.

Septa of the Arcestes type with many lobes and saddles; the lobes are digitate and the serrations run
high up on the sides of the saddles, but the tops are always rounded and entire. The external lobe is divided
by a short and narrow siphonal saddle into two short and narrow lobes. The first lateral lobe is broader and
longer, the second smaller than the first; following these is a series of three small auxiliaries, of which the
last is directly on the umbilical suture. The internal septa consist of an antisiphonal lobe, long and narrow,
flanked by two latérals, and an auxiliary on each side.

This species in éﬂr]y youth resembles Adrianites, then it passes through a distinct Popanoceras stage,
with trifid principal lobes ‘and bifid auxiliaries. Hven at maturity -the trifid nature of the lobes may still
be seen. This form is a connecting link between Popanoceras and Arcestes and in its ontogeny gives a
transition from the Glyphioceratide to the Arcestide. .

I.Tomzon and locality.—Parapopanoceras heugi is common in the Middle Triassic of the Union Wash,
n mile e.lsl of the Union Spring, Inyo Range, east side of Owens Valley and 15 miles southeast of Inde-
pendence, Inyo County, Cal.

Family CYCLOLOBID.E Zittel.

TForms involute, robust, subglobose, narrowly umbilicate. Constrictions, or varices, usually
present. Septa with numerous lobes and saddles, the lobes being serrated or digitate and the
saddles usually phylloid. Body chamber long.

" Range—From the “ Coal Measures” to the Upper Triassic.

In this.family are included: Cyclolobus Waagen, Waagenoceras Gemmellaro, Hyattoceras
Gemmellaro, Stacheoceras Gemmellaro, and Shumard1tes Smith of the qubomferous and
Mefmphvlhtes Mojsisovics of the Triassic. :

In the Triassic of America the family is represented only by Megaphyllites, in the Daonella
dubia zone of the Middle Triassic of Nevada.

Genus. MEGAPHYLLITES Mojsisovics.

1878. Megaphyllites, Mojsisovics, Die Dolomitriffe von Siidtirol und Venetien, Wien, p. 48.

1882. Megaphyllites, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 10, p. 190. '

1902. Megaphyllites, Mojsisovies, Die Cephalopoden ‘der Hallstiitter Ivdke Supplement-Heft Abhandl. K.-k.
weol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 314.

1904. Megaphyllites, Martelli, Cefalopodi triasici di Boljevici presso Vir nel Montenegro: Palaeontographia
Italica, vol. 10, p. 96.

Type—~Megaphyllites sandalinus Mojsisovics.* No species is expressly cited as the type,
but this one was the first figured and described after the generic diagnosis.

Generic characters—Form laterally compressed, high-whorled, involute, subglobose. Sur-
face smooth, without ornamentation, except periodic constrictions, chiefly on the body chamber,
which is about three-fourths of a revolution long. Form like Arcestes, except in the com-
pression, and phylloid lobes. Septa phylloid, with lobes deeply digitate, and dolichophyllic
saddles.

This genus is represented by only a few specie@, chiefly in the Middle and Upper Triassic
of the Meditesranean region. In America it is represented only by -a single species, in the
Middle Triassic, Daonclla dubia zone, of the West Humboldt Range of Vevada.

1Dic Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 191,

Pl. LITI, figs. 1 and 2. .
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MEGAPHYLLITES SEPTENTRIONALIS Smith, sp. nov.

Plate XXI, figures 4-12,

Form involute, subglobose, laterally compressed; whorls deeply embracing and deeply
indented by the inner volutions. Umbilicus completely closed. Surface nearly smooth, with-
out any ornamentation except the fine cross strie of growth; the constrictions on the body
chamber, and some fine radial ribs on the last revolution of the mature shell.

Septa ammonitic, with rather weakly digitate lobes, and saddles slightly phylloid.

Dimensions of the type specimen of Megaphyllites septentrionalis.

Mm
Diameter 25
Height of last whorl___ _____ 13
Height of last whorl from the preceding.._ ________ e 6
Width of last whorl e 14
Involution e 7
Width of umbilicus_ e 0

Megaphyllites septmtrionalis differs from all Mediterranean species of this genus in the
much slower increase in the height of the whorl. It has a rather close resemblance to 3. obolus
1\([0]s1sovms;1 but differs in belng more robust. It is also allied to M. sandalinus Mojsisovics,?
but is distinguished by its greater compression, and slower increase of the height of the whorl.

Horizon and locality—Rather common-in the Middle Triassic, Daonella dubia zone, Cera-
tites trinodosus sub7one, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerlv TFoltz), West Humboldt Range, Nev.:
associated with Ceratites trinodosus, C. humbolltensis, Gymnotoceras blakei, Profmchyceras

“americanum, Nevadites whitneyi, Beyrichites rotcllzform,s, Daconella dubia, and other species.

Family ARCESTIDA Mojsisovics.

. Genus ARCESTES Suess.

1865. Arcestes (in part), Suess, Ueber Ammoniten: Sitzungsber. K. Akad. Wiss. Wien, vol. 52, p. 76.

1869. Arcestes (in part), Laube, Die Fauna der Schichten von St. Cassian: Denkschr. K. Akad. Wiss. Wien,
vol. 30, p. 8G.

1873. Arcestes (in part), Mojsisovics, Das Gebirge um Hallstatt, Part I; Die Mollusken-Faunen der Zlambach

K und Hallstiitter Schichten: Abbhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, p. 71.

1879. Arcestes, Mojsisovies, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen und
Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt Wien, p. 134. .

1882. Arcestes, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-K. geol. Reichs:
anstalt Wien, vol. 6, p. 153. ,

1893. Arcestes, Mojsisovics, Die Cephalopoden dex Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt Wién,
vol. 6, pt. 2, p. 785.

1896. Arcestes, Mojsisovics, Beitriige zur Kenntniss der obertriadischen Cephalopoden-Faunen des Himalaya :
Denkschr, K. Akad. Wiss. Wien, vol. 63, p. 79. ’

1902. Arcestes, Mojsisovics, Das Gebirge um Hallstatt, Part I, Die Cephalopoden der Hallstiitter Kalke:
Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p, 261..

1904. Arcestes, Gemmellaro, I cefalopodi del rias superiore della regione occidentale della Sicilia, p. 25

1905. Arcestes, Hyatt and Smith, The Triassic cephalopod "enem of America: Prof. Papel U. S. Geol. %unev

) No. 40, p. 73.

1907. Arcestes, Diener, The fauna of the Himalayan Muschelkalk: Himalayan fossils, vol. 5, Mem. No. 2,
p. 125 (Mem. Geol. Survey India, Pal. Indica, 15th ser.). '

1Qp. cit.,, p. 192, P1. LIII, figs. 8-5. 20p. -cit., p. 191, P1. LIIT, figs. 1 and 2.
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Subgenus PROARCESTES Mojsisovics.

1893. Proarcestes, Mojsisovics, Das Gebirge um Hallstatt, Part I, Die Cephalopoden der Hallstiitter Kalke:
Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 2, p. 785.

1896. Proarcestes, Mojsisovics, Beitriige zur Kenntniss der obertriadischen Cephalopeden-Faunen des Hima-
layn : Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 655. ’

1902. Proavcestes, Mojsisovics, Das Gebirge um Hallstatt, Part I, Die Cephalopoden der Hallstiitter Kalke:
Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 259.

1905. Proarcestes, Hyatt and Smith, The Iriassic cephalopod genera of America: Prof. Paper U. S. Geol
Survey, No. 40, p. 74.. . ’

Arcestes (Proarcestes) casrr Meek.

Pl XTIV, figures 6¢ and 6b; Plate XXI, figures 1 and 2: Plate \LVIII ﬁ"mes 1-3; Plate XCIII, figures 19
and ')0

1864. Ammonites ausseeanus, Gabb, Description of the Triassic fossils of California and the adjacent Terri-
tories: Geol. Survey California, Palieontology, vol. 1, p. 25, P’L. ITT, figs. 16 and 17.

1877. Arcestes gabbi, Meek, Paleontology : U. S. Geol. Expl. 40th Par., vol. 4, pt. 1, p. 121, Pl X, figs. 6a-b.

1879. Arcestes gabbi, Whiteaves, Mossils of the Triassic rocks of British Columbia: Geol. and Nat. Hist. Survey
Canada, Contrib. Canadian Palaontology, vol. 1, no. 3, p. 141.

Shell robust, involute, subglobose. Whorls deeply embracing and deeply indented by the
inner whorls, helmet shaped in cross section. Umbilicus very narrow and deep. Surface pro-
vided with three or four deep, slightly sinuous constrictions to a revolution; these varices run
obliquely forward from the umbﬂlcus, and cross the venter with but slight curvature. Septa
extremely complex, deeply digitate, and so close together that it is d]ﬁ‘icult to separate the
succeeding septal lines; the siphonal lobe is deeply d1v1ded, and there are four laterals decreas-
ing steadily in size toward the umbilicus, and two smaller auxiliaries.

Gabb identified this species with Arcestes ausseeanus Hauer, but the kinship with that
species is not close. 4. gabbi closely resembles A. extralabiatus Mojsisovics,! but appears to
be slightly more compressed laterally; it is also closely allied with A. wentricosus Hauer,? but
differs from Hauer’s figures in the straighter constrictions. Hauer has also described in the
same work ® Arcestes bilabiatus, which differs from A. wentricosus only in being somewhat more
compressed. Among the Arcestes of Nevada is one that seems to be an old age form of
A. gabbi; this greatly resembles A. bilabiatus. The writer is of the opinion that Mojsisovics
and Hauer have been entirely too strict in their specific discrimination. -

Mojsisovics assigned 4. gabbz to his genus Joannites, but it lacks the bifid mddles charac-
teristic of Joannites and has the terminations usual on Arcestes :

Horizon and locality.—Very common in the Middle Triassic, Daonella dubia zone, Cera-
tites trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of
Titting post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites
trinodosus, C. humboldtensis, Nevadites whitneyi, Daonella dubia, and other species.

<

Arcestes (ProarcrsTES) HARTZELLI Smith, sp. nov.

[

Plate XCIII, figures 17 and 18.

Form very robust, globose, involute. Whorls broad and crescentic in cross section, embrac-
ing all of the inner volutions, and indented to more than half the height. Umbilicus very
narrow, showing nothing of the inner whorls. Surface nearly smooth but with faint cross
strize of growth. The characteristic varices are nearly obsolete, being in only a few specimens
faintly dlscermble The septa are complex, of the usual Arcestes type, w1th the saddles not bifid
but deeplv digitate.

1Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 154,
I'l. XLVI, figs. 1 and 2. -

2 Beltriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I: Denkschr. K. Akad. Wiss. Wien, vol. 59,
1892, p. 277, PL. VII, fig. 3; PL IX, figs. la~d.
' 30p. cit, p. 278, Pl X, figs. la-c.
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This species resembles Arcestes bramantei Mojsisovies but is more globose, with lower,
broader whorls, and also lacks the prominent constrictions. It is nearest to Arcestes balfours
Oppel, as figured and described by Diener,' but the details of the septa of A. hartzelli could
not be made out with sufficient distinctness to warrant identification with that species.

The gpecific name is given in honor of Dr. J. C. Hartzell, who assisted the writer in
collecting this fauna.

( ]Iomzon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites tr-modosus,
C. humboldtensis, Nevadites whitneysi, Pwotmokycﬁras mieeks, Be Jmchztes rotelliformas,
Daonello dubia, and other species.

Arcestes (ProarcrsTEs) NEVADANUS Hyatt and Smith.
Plate V, figures 5-7.

1905. Joannites nevadanus, Hyatt and Smith, The T1nss1c cephalopod genera of America: Prof. Pqpel U.
Geol Survey No. 40, p. 76, pl. XXIV, figs. 5-7.

The original description is as follows:

Involute, subglobose, laterally compressed. Whorl highly arched, with broadly rounded venter, deeply
embracing and deeply indented by the inner whorl. The point of greatest breadth is at one-half the distance
between the base of the whorl and the top of the next inner whorl. The height of the whor! is slightly less
than one-half the fotal diameter, and the width is equal to the height; it is indented to somewhat more than
one-half its height by the inner whorl. The umbilicus is open and deep, but narrew, being only slightly
more than one-sixth of the total diameter, and exposing only the umbilical shoulders of the inner whorls.

The surface is smooth except for the constrictions, which occur about four to a revolution. These con-
strictions curve gently forward on the flanks, and then sharply forward on the venter, forming a broad and
deep sinus.

The septa are complex, ammonitic, lobes and saddles all deeply digitate. The external lobe is rather
deeply divided by a siphonal saddle. Therc are eight lateral lobes on each side, decreasing in size toward
the umbilicus, but it is hardly possible to separate these into principal and auxiliary series.

This species is most nearly related to Arcestes gabbi Meek (Ammonites ausseeanus Gabb, not Hauer) but
differs from that species in its wider umbilicus, more. strongly digitate septa, and greater’lateral compression.

Horizon and locality.—Middle Triassic, Upper Muschelkalk Volcano, Nev., J. D. Whitney
Collection, Harvard University.

ARrcesTES (PrOARCESTES) QUADRILABIATUS Hauer.
Y Plate XCIII, figures 15 and 16.

1887. Arcestes quadrilabiatus, Hauer, Cephalopoden des Bosnischen Muschelkalkes von Han Bulog bei Sarajevo:
Denkschr. K. Akad. Wiss. Wien, vol. 54, p. 20, PL. IV, figs. 2¢-0.

Form robust, globose; whorls deeply embracing, and deeply indented by the inner whorls,
Cross section crescent,lc, the top of the inner whorl reaching two-thirds of the distance up from
the bottom of the outer whorl. Sides convex, curving gradually up without shoulders to the
broadly rounded venter. Umbilicus very narrow, almost closed. Surface ornamented with
strong curved constrictions, four to a revolution. These curve forward on the flanks and make
a slight backward bend toward the venter. ' '

Arcestes quadrilabiatus from the Middle Triassic of Nevada agrees exactly with the figures
and descriptions of F. von Hauer of the forms from Bosnia. This species closely resembles
A. bramante: Mojsisovics but differs in its stronger and more numerous constrictions and
somewhat less robust whorl. A. quadrilabiatus is more robust than A. gadd, and less com-
pressed than A. wenricosus, from which it also differs in the straighter constrictions.

1 Cephalopoda of the Muschelkalk; Flimalayan fossils, vol. 2, pt. 2, 1895, p. 83, Pl. XXVII, figs. 6 and 7 (Mem. Geol.
Survey Tndia, Pal. Indica, 15th ser.).



SYSTEMATIC DESCRIPTIONS—PTYCHITOIDEA. 45

Horizon and locality—Rather rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, on the divide between Troy Canyon and the south fork of
American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range,
Nev., associated with Ceratites fwmodosue O. humboldtensis, Nevadites whitneysi, Beymchzteg
rotelliformis, Sageceras gabbi, Protmchycems meclki, Daonella dubia, and other species. In
Bosnia it was found in the same horizon, associated with a very similar fauna.

Suborder PTYCHITOIDEA.
Family PTYCHITIDA Mojsisovics.

Subfamily NANNITINA Diener.

Genus NANNITES Mojsisovics.

1881. Nannites, Mojsisovics, Jahrb. K.-k. geol. Reichsanstalt Wien, p. 264.

1882. Nannites, Mojsisovics, Die Cephalopoden der Mediterranen TllﬂSplOVan Abhandl. K-k. geol. Reich-
sanstalt Wien, vol. 10, p. 210.

1897. Nannites, Diener, Cephalopoda of the Lower Trias: Himalayan fossils, vol. 2, pt. 1, p. 66 (\Iem Geol
Survey India, Pal. Indica, 15th ser.).

1905. Nannites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S. Geol. Survey
No. 40, p. 78.

1908. Nannites, Arthaber, Ueber die Entdeckung von Untertrias in Albanien: Mitt. Geol. Gesell. Wien. vol. 1,
p. 274,

NANNITES CONTRACTUS Smith, sp. nov.
Plate XXI, figures 13-17.

Form robust, subglobose, involute; narrowly.umbilicate. Whorls deeply embracing -and
deeply indented by the inner volutions, low helmet shaped. Surface smooth, destitute of ribs,
constrictions, or other ornamentation. The form is globular, with nearly closed umbilicus up
to a diameter of 7 millimeters, then the body chamber contracts, becoming much narrower than
the inner whorls, and the umbilicus suddenly widens, showing egression, caused by a change in
the rate of growth. ' '

The septa are goniatitic, with a short divided ventral lobe, two laterals, and a short
individual antisiphonal lobe, flanked by an internal lateral. This is a dwarf species, none larger
than 12 millimeters in diameter having been found. The bodv chamber appears to be neaI’lV a
revolution in length.

Dimcengions of the type specimen of Nannites contractus.

Mm.
Dinmeter - o et e 11.5
Height of last whorl 3.5
Height of last whorl from the preceding__ . _________________ 2.5
‘Width of last wh01] ________________________________________________________________ 4.5
Involution - o i e 1
Width of umbiliCUS oo - o e o 4.5
Width of inner whovl__ o222 B

Nannites contractus is not nearly related to any of the described species of this genus,
differing from them in its more globose form and in the contraction of the body chamber.
Horizon and locality—Rather rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Ceratites trinodosus, C. humboldtensis, Gymmotoceras blakei, Protrachyceras
americanum, Nevadites whitneyq, Beymchztes rotellzfm"mzs, Daonella dubza, and other species.
16279°—No. 83—14—+4
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GenusA PARANANNITES Hyatt and Smith.

1905. Paranannites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S. Geol.
Survey' No. 40, p. 80.

1911, Paranannites, Arthaber, Die Trias von Albanien: Beitr. Pal. und Geol. Qesterreich-Ungarns und des
Orients, vol. 24, p. 220. )

PARANANNITES ovIFORMIS Smith, sp. nov.
Plate XXXIV, figures 16 and 17. :

Form involute, robust, ovoid. Whorls low, broad, deeply embracing. Umbilicus nearly
closed ; flanks narrow and rounded; venter broad and gently arched. Surface smooth. Outer
Whorlq devoid of constrictions, inner whorls with strong varices, three to a revolution, run-
ning straight across the venter from the umbilicus: Length of body chamber unknown.

Septa ceratitic, with a divided unserrated ventral lobe, a large lateral, and a small
auxiliary, both serrated ; the internal antisiphonal lobe is flanked by a pair of laterals on each
side, but it could not be determined whether these are serrated.

Dimenstons of the type specimen of Paranannites oviformis.

. Mm
Diameter e 10
Height of<last whorl_____ e 5
Height of last whorl from the preceding_________ . 2.25 -~
Width of last whorl_______ e 11
Involution _____ 2.75
Width of umbilicus_ . e 1

The form of Paranannites oviformis resembles that of Ptychites latifrons Mojsisovics from
the Arctic Triassic, but the American species is distinguished by its simpler septa and by the
sculpture of the inner whorls. It may belong to Prosphingites, but the kinship with Paranan-
nites appears to be stronger.

Horizon and localztv/ — Rare in the lower Middle Triassic, Parapopanoceras zone of the
Union Wash, a mile east of the Union Spring on the trail from Owens Valley to Salinas Valley,
Inyo County, Cal., associated with Xenodiscus bittneri, Parapopanoceras haugi, Acrochordiceras
inyoense, Hungamtes yatesi, and other species.

Subfamily PTYCHITIN & Dlener.
Genus PTYCHITES Mojsisovics.

1875. Ptychites, Mojsisovics (in \’eumavrs %ystemqtu\ der Ammonmden) Zeitschr. Deutsch. geol. Gesell.,
) vol. 27, p. §82.
1882. Ptychites, Mojsisovics, Die Cephalopoden der Medlterranen Triasprovinz: Abhandl. K.-k., geol. Reich-
. sanstalt Wien, vol. 10, p. 244,

1886. Ptychites, Mojsisovics, Arktische Triasfaunen: Mém. Acad imp. sci. St. -Pételsbomg, Tth ser., vol. 32,
No. 6, p. SS.

1888. Ptychites, Hauer, Cephalopoden des Bosnischen Muschelkalkes von Han Bulog bei Sarajevo: Denkschr,
K. Akad. Wiss- Wien, vol. 54, p. 38.

1892. Ptychites, Hauer, Bejtriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien: Denkschr. K.
Akad. Wiss. Wien, vol. 59, p. 284.

1895. Ptychites, Diener, Cephalopoda of the Muschelkalk : Himalayan fossils, vol. 2, pt. 2, p. 62 (Mem. Geol.
Survey India, Pal. Indica, 15th ser.).

1896. Ptychites, Toula, Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal und Geol.

' " QOesterreich-Ungarns und des Orients, vol, 10, p. 174.

1896. Ptychites, Mojsisovics, Bietriige zur Kenntniss der obeltrladlschen Cephalopoden I‘aunen des Himalaya:
Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 668.

1896. Ptychites, Arthaber, Die Cephalopodenfauna der Reiflinger Kalke Beitr. Pal. und Geol. Oesterreich-
Ungarns und des Orients, vol. 10, p. 95.

1898. Ptychites, Tornquist, Neuere Beitriige zur Geologie und Paliiontologie der Umgebung von Recoaro und
Schio in Venetien, Part IV : Zeitschr. Deutsch. geol. Gesell.,- vol, 50, p. 659.
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1900. Ptychites, Diener, Die Triadische Cephalopoden-Fauna der Schiechlingh$he bei Hallstatt: Beitr. Pal.
und Geol. Oesterreich-Ungarns und des Orients, vol. 12, p. 27T. )

1905. I'tychites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. 8. Geol. Sur-
vey No. 40, p. S6. )

1907. Ptychites, Diener, The fauna of the Himalayan Muschelkalk: Flimalayan fossils, vol. 5, Mem. No. 2, p.
119 (Mem. Geol. Survey of India, Pal. Indica, 15th series).

Paycmrres gvaxst Smith, sp. nov.
Plate XXI, ‘ﬁgures 3 and 3a.

Form involute, laterally compressed. Whorls high and increasing rapidly in height, com-
pletely embracing, and deeply indented by the inner whorls: Umblhcus almost closed sides
flattened, venter narrowly rounded. Surface apparently smooth. Septa ammonitic, deeply
digitate, as is usual with Ptychites.

Dimensions of the type specimen of Ptychites evansi.

Mm
Dinmeter oo e 80
Height of last whorl . __ __ e 45
Height of last whorl from the preceding____ .. ___ 32
Width of last whorl e 23
Involution _________ e e 13
Width of umbilicus________________ e 7.5

The specific name is given in honor of Dr. H: M. Evans, who assisted in collecting the
Middle Triassic fauna.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zane, Oeratztes
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Can-
von, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., asso-
ciated with Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakei, Nevadites whitneys,
Amnolcites gabbi, Protrachyceras meeks, Beymchztes rotelliformis, Sagecems gabbz, Acrochordi-
ceras 71,7/attz, Daonella dubia, and other species.

Prycurres meek: Hyatt and Smith.
Plate VI, figures 6-12.

1905. Ptychitcs mecki, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S. Geol.
Survey No. 40, p. 87, P1. XXV, figs. 6-12.

The original description is as follows:

Torm robust, involate, laterally compressed. Whorl highly arched, with broadly rounded venter; deeply
embracing and deeply indented by the inner whorl. The height of the whorl is one-half the diameter of the
shell, and the width is equal to the height. It is indented to two-fifths of the height by the inner whorl and
conceanls the inner whorl almost entirely. The umbilicus is deep, has steep inner walls, and the breadth is
somewhat less than one-fourth of the total diameter of the shell. R

The surface is ornamented with fine radial folds that run from the umbilicus nearly strawht across the
venter. 'This sculpture is stronger on the young than on the mature shell. There are no constrictions visible,
and no knots or spines.

The septa are ammonitic, but compfu'atively simple, not deeply digitate. The external lobe is divided by a
small siphonal saddle; the first and second lateral lobes are of about the same size, and there is a smaller
auxiliary on the umbilical shoulder. The body chamber is one revolution long.

Dimensions of the type specimen of Ptychites meelki.

Mm
Diameter e 39
Height of last whorle o 17
Height of last whorl from the preceding____ 9
Width of last whorl____________________________ e 18
Involution . e 8
Width of umbilicus_ o e 9.5

Horizon and locality.—Middle Triassic, lower Ladmlc stage, Star C'myon, West Hum-
boldt Range, Nev. Whitney .collection, Harvard University.
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Subordeér LYTOCERATOIDEA.
Family LYTOCERATID.AE Neumayr.

Genus MONOPHYLLITES Mojsisovies.

1879. Monophyllites, Mojsisovics, Vorliiufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen
und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt Wien, p. 135.

1882. Monophylites, Mojsisovics, Die Cephalopoden der Medltequnen Tlmsplouu/ Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 10, p. 204.

1886. Monophyilites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St. Pétersbourg, Tth series,
vol. 33, No. 6, p. 72. :

1895. Monophyllites, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém. Com.
géol., St. Pétersbourg, vol.-14, No. 3, p. 29. .

1895. Monophylites, Diener, Cephalopoda of the Muschelkalk: Himalayan fossils, vol. 2, pt. 2, p. 106 (Mem.
Geol. Survey India, Pal. Indica, 15th series). ) .

1902. Monophyllites, Schellwien, Trias, Perm und Carbon in China, p. 9.. .

1902. Monophwlllt'es Mojsisovics, Die Cephalopoden der Hallstiitter Kalke: Supplement-Heft Abhandl. K.-k.
geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 316.

1904. Monophyliites, Martelli, Cefalopodi triasici di Boljevici presso Vir nel Montenegro, Palmontographia
Italica, vol. 10, p. 99.

1905. Monophyllites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Pape1 U. S.
Geol. Survey No. 40, p. 93.

1907. Monophyllites, Diener, The fauna of the Himalayan Muschelkalk: Himalayan fossils, vol. 5, Mem.
No. 2, p. 105 (Mem. Geol. Survey India, Pal. Indica, 15th series).

1908. Monophyllites, Arthaber, Ueber die Entdeckung von Untertrias in Albanien, Mitt. Geol. Gesell. Wién,
vol. 1, p. 288.

1911. Monophyllites, Arthaber, Die Trms von Albanien: Beitr. Pal. und Geol. Oesterreich-Ongarns und des
Orient, vol. 24, p. 232.

1913. Monophyllites, Simionescu, Fauna Amonitilior Triasici dela Havlghlol (Dobrogea) : Academia Romana,

.. No. 34, p. 331.
MONOPHYLLITES BILLINGSIANUS Gabb,

Plate V, figures 3 and 4; Plate XXII, figures 1-5; Plate XLVIII, figures 8 and 9.

1864. Ammonites billingsianus, Gabb, Description of the Triassic fossils of California and the adjacent 'Terri-
tories: Geol. Survey California, Palzontology, vol. 1, p. 26, P1. V, fig. 20.

1870. Ammonites billingsianus, Gabb, Description of some Secondary fossils from the Pacific States: Am.
Jour. Conchology, vol. 5, p. § L V, fig. 3.

1905. Monophyllites billingsianus, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper
U. S. Geol. Survey No. 40, p. 94, 1. XXIV, figs. 3 and 4.

The description by Hyatt and Smith is as follows:

From evolute, laterally compressed. Whorl low and increasing slowly in height, little embracing and not
"deeply indented by the inner volution. Sides somewhat flattened, venter rounded, with indistinct abdominal
shoulders. Umbilicus wide and shallow, exposing the greater part of the inner volutions. Umbilical shoul-
ders abruptly rounded. The height of the whorl is more than one-third of the total diameter of the shell,
and the breadth is about three-fourths of the height of the whorl. The width of the umbilicus is about
one-third of the total diameter of the shell. The surface is nearly smooth, being ornamented only with the
flexuous striee of growth, The septa are monophyllic, the saddles rounded, entire, contracted at the base, and
the lobes are digitate. The external lobe is divided by a narrow siphonal saddle into two bifid divisions; the
first lateral is distinctly and symmetrically trifid; the second lateral unsymmetrically trifid.. The auxiliary
consists of three small secondary divisions of the umbilical lobe. Internal septa unknown. The septa as
figured by Gabb® are not correct, as he represents the first lateral lobe as bifid. The septa as represented in
this paper are drawn from a specimen in the Whitney collection, on which the septa were not visible until
prepared by the writer. - : '

This species is very cldsely related to Monophyllites sphewrophyllus Hauer.

1Am. Jour. Conchology, vol. 5, Pl. V, fig. 3.
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Horizon and locality.—Monophyllites billingsianus Gabb was found by the Geological Sur-
vey of California in the Middle Triassic of the East Humboldt Range, Nev. It is also found.
in the Daonella dubia beds of Fossil Hill, West Humboldt Range, Nev., associated with Ceratites
trinodosus, Giymmotoceras blakes, Nevadites whitneyi, Daonella dubia, and other species.

Suborder PINACOCERATOIDEA.

Family PINACOCERATIDA Mojsisovics.

.

Genus SAGECERAS Mojsisovics.

1872. Sageceras, Mojsisovics, Ueber die Entwicklung von Ammoniten in der Carbonischen Formation Indiens:
Verhandl. K.-k. geol. ‘Reichsanstalt Wien, p. 316 .

1878. Sageceras, Mojsisovics, Das Gebirge um Hallstatt: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6,
pt. 1, p. 69.

1879. Sageceras (in part), Waagen, Salt Range Fossils, vol. 1, p. 37 (Mem. Geol. Survey India, Ial. Indica,
13th ser.).

1882. Sageceras, Mojsisovies, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichs-
anstalt Wien, vol. 10, p. 187.

1905, Sageceras, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. 8. Geol.
Survey No. 40, p. 97. ’

1908. Sageceras, Arthaber, Ueber die Entdeckung von Untertrias in Albanien: Mitt. Geol. Gesell. Wien, vol. 1,
n. 281, .

1911, Sageceras, Arthaber, Die Trias von Albanien: Beitr. Pal. und Geol. Oesterreich-Ungarns und des Orients,
vol. 24, p. 203. .

1913. Sageceras, Simionescu, Fauna Amonitilior Triasici dela Hagighiol (Dobrogea) : Academia Romana,
No. 34, p. 829. ' )

SacECERAS cassr Mojsisovics.
Plate VI, figures 1-3; Plate XI, ﬁ:gures S and 9; Plate XTI, figures 14 and 15; Plate XXI, figures 18-20.

1864. Goniatites haidingeri, Gabb, Description of the Triassic fossils of California and the adjacent Terri-
tories: Geol. Survey California, Paleeontology, vol. 1, p. 22, P1. V, figs. 8 and 10 (27 and 28).

1878. Sageceras gabbi, Mojsisovics, Das Gebirge um Hallstatt: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6,
pt. 1, p. 71

1905. Sageceras gabbi, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S.
Geol. Survey No. 40, p. 97, P1. XXV, figs. 1-3; PL. LXXIYV, figs. 8 and 9; Pl LXXY, figs. 14 and 15.

(Not 1804. Goniatites heidingeri, Gabb, Description of the Triassic fossils of California and the adjacent Terri-
tories: Geol. Survey California, Paleontology, vol. 1, Pl. IV, fig. 10=Longobarditcs necvadanus Hyatt
and Smith).

(Not 1847. Gonictites haidingeri, Hauer, Ueber neue Cephalopoden aus dem Rothen Marmor von Aussee:
Haidinger’s Naturwiss. Abhandl, vol. 1, p. 264, P1. VIII, figs. 9-11.)

The description by Hyatt and Smith is as follows:

Involute, discoidal, laterally compressed, whorls narrow, high, deeply embracing, and deeply indented
by the inner volutions. Umbilicus very narrow but exposing the inner volutions. The umbilical shoulders
are abruptly rounded, the sides flattened, the venter narrow, channeled, with bicarinate edges.

The septa are lanceolate, divided into numerous long and narrow lobes and saddles. The saddles
ave rounded and entire, while the lobes are bifid, increasing in size from the venter toward the middle of
the flanks, and then decreasing again toward the umbilicus.

Gabb included in his description of this species a young specimen of T.ongobardites, under the
mistaken idea that it was the young of Sageceras. This explains the anomaly in Gabb’s description, where
it is stated that the septa of the young shell are serrated, while those of the mature shell are only bifid

without serrations. ‘

The young of this species up to a diameter of 6 millimeters resemble Sicanites; this shows
that Sageceras comes directly from the same ancestral stcok as Medlicottia. It is not a
descendant of Pseudesageceras, but rather a more primitive type.
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Sageceras gabbi is closely related to S. walteri Mojsisovics of the Alpine province; it is
also nearly akin to Sageceras haidinger: Hauer, but, as Mojsisovics points out, it has fewer
lobes at the same size.

Horizon and locality.—Middle Triassic, Humboldt mining region, Nev and on the divide
between the south fork of American Canyon and Troy Canyon West Humboldt Range, Nev.,
in the Daonella dubia zone, Ceratites trinodosus subzone.

Genus LONGOBARDITES Mojsisovics.

1882. Longobardites, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 10, p. 184.

1905. Longobardites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper -U. 8. Geol.
Survey No. 40, p. 132.

Lox~coearprTes NEvapANUs Hyatt and Smith.
Plate VI, figures 13-18; Plate VIII, figures 16-20; Plate XI, figures 6-9; Plate XXX, figures 13-16.

1905. Longobardites nevdda/nus, Hyatt and Smith, The Triassic cephalopod genera of America: Prof Paper
U. S. Geol. Survey No. 40, p. 132, P1. XXV, figs. 13-18; Pl LVIII, figures 16-20; Pl, LXXYV, figs. 6-9.

Hyatt and Smith’s description is as follows:

TForm involute, discoidal, laterally compressed. Whorls narrow, high, and increasing rapialy in he.ght,
completely embracing, and deeply indented by the inner volutions. Side flattened convex, curving gently to
the narrow venter. TUmbilical shoulders rounded and scarcely perceptible. Abdominal shoulders scarcely
developed, without shoulder angle. Venter acute, forming a sort of keel. The height of the whorl is slightly
more than half the total diameter of the shell, the width is less than one-half of the height, and the indenta-
tion is about one-third of the height. The umbilicus is almost completely closed.

The surface of both shell and cast is smooth, being ornamented only with faint undulations on the shell
parallel with the cross strie of growth.

The septfl are ceratitic, the saddles all rounded and entire, and the principal lobes are serrated. The
external lobe is divided by a rather narrow and shallow siphonal saddle into two short, narrow branches;
the first lobe on the side is broader and longer. These two may be considered as the adventitions series.
The third lobe on the side may be considered as the first principal lateral, being much larger and longer than
the others. The fourth lobe is smaller than the second adventitious lobe but serrated. The fifth is still
smaller but also serrated. The sixth is slightly bifid, and the two remaining auxiliary lobes are goniatitic.
In the early adolescent stage all the lobes are goniatitic, but they are nearly as numerous as at maturity;
also even in the early mature stages there is no differentiation into an adventitious.and a lateral series. -

Longobardites nevadanus resembles L. zsigmondyi Boeckh, as figured by Mojsisovics,! but is somewhat
more robust than its Mediterranean congener, has fewer true auxiliaries, and more complex lobes. The close
resemblance is emphasized by the associations of the two forms, the geologic horizon being the same for each
and the accompanying faunas very closely related.

Horizon and locality—The Geolo«lcal Survey of California, under J. D. Whltney, found
this species in the Middle Triassic of New Pass, Desatoya Mountains, Nev. A small specimen of
this was figured by Gabb? as the young of Ceratites haidingeri (= Sageceras gabbi Mojsiso-
vics), but it has no near kinship with Sageceras nor even any resemblance to it.

Longobardites nevadanus was found by the writer to be very common in the Middle Triassic -
Daonella beds on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites humboldtenszs, Nevadites whitneyi, Beyrichites rotelliformis, Gymnotoceras
blakei, Eutomoceras laubei, Sageceras gabbi, Daonella dubza, and other characteristic fossils.
The_writer also found L. nevadanus near the Lucky Dog mine in Cottonwood Canyon, West
Humboldt Range, Nev., in the same beds and in the same association. ,

1 Die Ccpha]opodon der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, p. 185, Pl LII,

figs. 4a-b.
2 Geol. Survey California, Palzontology, vol. 1, PL IV, fig. 9.
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Suborder CERATITOIDEA.

Family GYMNITIDAE Waagen.
Genus GYMNITES Mojsisovics.

1882: Gymnites, Mojsmowcs, Dle Cephalopoden der Mediterranen Tuaspxovnw Abhandl. K.-k. geol. Reichsan-
stalt Wien, vol. 10, p. 231.

1888. Gymnites, Mojsisovics, Uebe1 einige Japamsche Trias-Fossilien: Beitr. Pal. und Geol. Oesterreich-Ungarns
und des Orients, vol. 6, p. 173. .

1888. Gymnites, Flauer, Cephalopoden der Bosnischen Muschelkalkes von Han Bulo« bei Sarajevo: Denksclhr.

K. Akad. Wiss. Wien, vol. 54, p. 36.
1892, Gymmites, Hauer, Bemage zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I: Denkschr.

K. Akad. Wiss. Wien, vol. 59, p. 281.

1895. Gymnites, Diener, Cephalopoda of the Muschelkalk : I~Iimnlnynn fossils, vol. 2, pt. 2, p. 51 (Mem. Geol.
Survey India, Pal. Indica, 15th ser.).

1900. ATgoceras, Hyatt, Cephalopoda (in Zittel and Eastman, Texthook of Palrontology), p. b58.

1900. Gymnites, Diener, Die Triadische Cephalopoden-Fauna der Schiechlinghthe bei Hallstatt: Beitr. Pal.
und Geol. Oesterreich-Ungarns und des Orients, vol. 12, p. 20.

1902. Gymnites, Mojsisovics, Die Cephalopoden der Hallstiitter Kalke: Supplement-Heft Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 302.

1903. Gymnites, Frech, Neue Cephalopoden aus den Buchensteiner Wengener und Raibler Schichten: Resultate
der wissenschaftlichen Erforschung des Balatonseés, vol. 1, pt. 1, p. 34."

1904. Gymnites, Martelli, Cephalopodi triasci di Boljevici presso Vir nel Montenegro: Paleeontographia
Ttalica, vol. 10, p. 104.

1907. Gymnites, Diener, The fauna of the Himalayan Muschelkalk : Himalayan fossils, vol. 5, Mem. No. 2, p.
108 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

Type—Probably Ammonites incultus Beyrich, not expressly so designated.

Form laterally compressed, involute or moderately evolute, not deeply embracing. Sur-
face nearly smooth, sometimes with low radial folds, and one or two spiral rows of lateral
knots. Umbilicus open and usually wide.

Septa digitate and complex, consisting of an external first and second lateral lobe, and
a long series of auxiliaries, which often are oblique. Body chamber short, so far as known,
being not more than two-thirds of a revolution in length.

This group was at first supposed to be related to Psiloceras, but on naming the genus
Mojsisovics ! placed it in the family Pinacoceratidee, subfamily Ptychitine. The flattened
involute members of the group resemble Ptychites, but this resemblance is purely external and
does not indicate near kinship. The more evolute members of the group have rather strong
folds and are very like Flemingites. Waagen? classes Gymnites in the family Gymnitide,
along with Flemingites and Xenodiscus; Mojsisovics® in a later work supposes it to have come
from Daraelites Gemmellaro, but this does not seem probable to the writer. The young stages
bear a stronger resemblance to Xenaspis, with which Gymnites agrees in lacking the spiral
lines on the shell

Ome*rence.—Gymnites is rather common in the Middle Triassic of the Mediterranean
region, and is also known in the same horizon in the Oriental region, in the Muschelkalk of
the Himalayas. A few species have been found in the Upper Triassic of the Mediterranean
region. - The occurrence of Gymnites in the Middle Triassic of Nevada is another link between
the faunas of westérn America and the Oriental and Mediterranean regions.

The place wheré Gymnites originated is unknown. There are far more species of it in
the Mediterranean region than in all others combined; but of Xanaspis, Xenodiscus, and
Flemingites, from some one of which it is supposed to have originated, the two latter are

1 Die 'Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol, 10, 1882. p. 231.

2 IPossils from the Ceratite formation: Salt Range fossils, vol. 2, 1895, p. 162 (Mem. Geol. Survey India, Pal. Indica,
15th ser.).

3 Die Cephalopoden der Ilallstuttel Kalke : Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st
half, 1902, p. 302. B
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unknown in European waters, and the first is represented by a single species. On the other
hand, all three cccur in both southern Asia and western America, and either region might with
equal grounds be claimed as the birthplace of Gymnites.

In America the genus is represented by two species, Gymnites alexzandre Smith, and
@. calli Smith, in the Middle Triassic of Nevada, and rather doubtfully by “Arcestes” per-
planus Meek, from the same horizon and region.

GYMNITES ALEXANDRZE Smith, sp. nov.
‘ Plate XXIII, figure 1 ; Plate XXIV, figures 1-12; Plate XXV, figure 1.

Form laterally compressed, moderately involute. Whorls high, but increasing very slowly
in height, embracing half of the next inner whorl and indented to about one-third of the height.
Umbilicus wide and shallow, being about one-third of the total diameter. The height of the
last- whorl is about two-fifths of the total diameter of the shell, and the width is somewhat less
than half of the height. The umbilical shoulder is rounded, with gentle slope to the umbilicus.
The sides are flattened and slope with moderate curve without abdominal shoulders to the
highly arched venter. The greatest breadth of the whorl is in the middle.

The surface is nearly smooth but ornamented with low, broad radial folds and a row of
25 knots to a revolution in the middle of the flanks. The septa are very complex, deeply
digitate; the first lateral lobe is the longest, the external and second lateral lobes being shorter
but equally complex. Following the second lateral is a row of five simpler and smaller
auxiliaries inclined obliquely backward, as is common in the more evolute species of Gymnites.
The septa are almost exactly like those of . credneri Mojsisovics. Length of body chamber
unknown, as both specimens were chambered nearly to the end.

Dimensions of two specimens of Gymnites alexandre Smith.

| Millimeters.| Millimeters.
. 260 224

00 ¢3Tc1 < O S
Heightof last whorl.............. ... ... e e e i P 92 8%
Height of 1ast whorl from the prcco(hng ........................ e 67 64
Width of last whorl.... . ._...._.. N 35 41
Involution........... U 25 25
Width of umbilicus............... e . . e 95 67

The larger specimen at diameter of 260 millimeters was chambered to the end, and as the
body chamber was probably about two-thirds of a revolution the total diameter must have been
about 400 millimeters. The larger specimen is chosen as the type of the species, because it
shows the mature character of the septa. This is one of the largest and handsomest species of
Gymnites known. ’

Gymnites alexandre Smith is very like @. credneri Mojsisovics,! but has more knots on the
flanks and is not so involute as the Mediterranean species. It resembles also @. jollyanus Oppel,
as figured by Diener ?; but the Asiatic species has the umbilicus narrower, the whorl flatter and
more compressed, and the lateral knobs finer and more numerous.

GQymmites alexandrae is very closely allied to G. bosnensis Hauer,? but the Amemcan species
i slightly involute, the widening of the umbilicus being slower and the increase in the height
of the whorl somewhat more rapid. It also has no spiral ridge and the radial folds are stronger

1 Die Ceph‘xlopodcn der Mediterranen Triasprovinz: Abhandl. K.-k. éeol. Reichsanstalt Wien, vol. 10, p. 237, Pl. LIX,
figs. 1-5. :

2 Cephalopoda of the Muschelkalk : Himalayan fossils, vol. 2, pt. 2, 1895, p. 51, Pl X, fig. 7; P1. XI, fig. 1; P .XII,
fig. 1 (Mem. Geol. Survey of India, P’al. Indica, 15th ser.).

3 Cephalopoden des Bosnischen Muschelkalkes von Han Bu]og bei S.xraJevo Denkschr. K. Akad. Wiss. Wien, vol. 54,
1888, p. 37, Pl. VIII, figs. la—c, zone of Ceratites trinodosus.

°
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than on the Mediterranean species. G. alezandre Smith is intermediate between @. bosnensis
Hauer and @. c¢redneri Mojsisovics. )

In youth up to a diameter of 25 millimeters the septa are ceratitic, resembling those of
Xenaspis or the Meekoceratide. The lateral folds are stronger in youth, and up to a diameter -
of 50 millimeters the lateral row of tubercles is not yet developed. No specimens intermediate
between the adolescent stage (diameter of 50 millimeters) and the large mature forms were
found, and the two adult specimens were too valuable to be pulled apart to expose the young.
At the diameter of 50 millimeters the septa characteristic of Gymnites are already developed.

The development of Gymnites has not been studied before, and the results given here are of
interest as indicating the probable origin of the genus from Xenaspis or some other of the
primitive types of the Ceratitoidea. At the diameter of 11 millimeters this resemblance to
Xenaspis is especially strong, and only the size distinguishes the youthful Gymnites from the
mature Xenaspis.

Horizon and locality. —ch/mmtes alexwandre was found in the upper part of the Middle
Triassic of the West Hlumboldt Range, Nev., on the divide between Troy Canyon and the south
fork of American Canyon on Fossil I—Iill, a‘bout 4 miles south of Fitting post office (formerly
Foltz). It was found along with Ceratites humboldtensis, Anolcites americanus, Beyrickites
rotelliformis, and Daonella dubza in the Daonella zone. The two large specimens figured in
this paper were collected by the field party of the University of California under the chrectlon
of Miss A. M. Alexander, to whose generosity the writer owes the specimens and in whose honor
the specific name is given.

GYMNTITES cALnT Smith, sp. nov.
Plate XXVI, figures 1 and la.

Involute, discoidal, laterally compressed. Whorls deeply embracing and deeply indented
by the inner whorls, high and increasing rapidly in height. Umbilicus narrow, with abruptly
rounded umbilical shoulders. Venter narroiwly rounded. The height of the whorl is nearly
half the diameter of the shell, and the width is more than one-third of the height, The width
of the umbilicus is less than one-sixth of the diameter of the shell. The outer whorl embraces
three-fourths of the inner, and is indented by it to more than three-fourths of the hemht

The septa are ammonitic, deeply digitate, as in &. alezandre.

The surface is smooth, without the ridges or knot that usually occur on Gymnites, but as
the specimen is imperfectly preserved they may have been worn off.

Dimensions of the type specimen of Gymmniles calir.

Mm
DAAMELeY e - 110
Height of last whovl o 52
Height of last whorl from the preceding________ . 33
Width of last whorl . _____ . _____ o 19
Involution o o o oo 19
Widih of wmbilieus e 15

Fymmites calli resembles G. alexandre Smith but is more involute and has a narrower
umbilicus.

The specific name is given in memory of Dr. R. E. Call.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakei, Protrachyceras meeki,
Nevadites whitneyi, Sageceras gabbi, Daonella dubia, and other species.
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GYMNITES PERPLANUS Meek.
Plate XV, figures 7 and Ta.

1877. Arcestes? perplanus, Meek, Paleontology : U. 8. Geol. Expl. 40 Par., vol. 4, p. 120, Pl. XI, figs. 7 and 7a.

Form compressed, discoidal, moderately involute; whorls flattened, with nearly parallel
sides and narrow rounded venter. Umbilical shoulders rounded, umbilicus shallow and wide,
being about one-fourth of the diameter of the shell. Whorls increase rather slowly in height
and embrace about two-thirds of the inner volutions. Surface smooth, without ornamentation.
The septa were unknown to Meek, but the writer has observed them on a specimen in the United
States National Museum; they are ammonitic of the Gymnites type.

Hyatt and Meek compared this species to Lecanites glaucus, to which it has not the shcrhtest
resemblance. It is much more compressed, involute and high whorled, with ammonitic septa,
whereas Lecanites glaucus is evolute, low whorled, widely umbilicate, with goniatitic septa.

Horizon and locality.—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Buena Vista Canyon, West Humboldt Range, Nev.; also in the same
horizon on Fossil Hill, south fork of American Canyon, 4 miles south of Fitting post office
(formerly Foltz), ‘Vest Humboldt Range, Nev.; associated with Ceratites tmnodosus C.
humboldtensis, Nevadites whitneyi, Be Jmchztes Totellz formis, Daonella dubia, and other species.

Subgenus ANAGYMNITES Hyatt.

1900. Anagymnites, Hyatt, Cephalopoda (in Zittel and Eastman, Textbook of Palaeontology), p. 557. .
1905. Anagymnites, Diener, Entwurf einer Systematik der Ceratitiden des Muschelkalkes; Sitzungsber. K.
Akad. Wiss. Wien, vol. 114, pt. 1, p. SO1.

Type—Anagymnites lamarcki, Oppel.t

FForm evolute, discoidal, laterally compressed, widely umbilicate. Sides convex and venter
high with sharp central ridge. Surface ornamented only with weak folds. Body chamber
short. Septa ammonitic, dolichophyllic, with the auxiliaries inclined backward.

Up to this time only three species of this subgenus have been known—Anagymnites lamarcks
Oppel and A. torrensii Diener, from the Middle Triassic of India, and .4. acutus Hauer, from
the same horizon in Bosnia. To this list is now added a fourth species, 4. rosenbergi Smith.

Diener is of the opinion that Anagymnites is nearly allied to Japonites, and that both have
been derived from some member of the Meekoceratidee like Xenaspis, in which opinion the writer
also agrees with him. Too few species have been described, and too little is known of their
ontogeny to warrant a decided opinion as to the ultimate origin of this group, but it seems
to be a subordinate branch of Gymnites

Occurrence—Anagymnites is rare in the Middle Triassic of India and the Medltermnean
region and is represented in the same horizon in. America by a single speCJes

Gymyires (ANagYMNITES) AcUTUs Hauer.
Plate XCVII, ficures 18 and 14.

1892. Gymmites acutus, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I:
Denkschr. K. Akad. Wiss. Wien, vol. 59, p. 282; Pl X, fig. _6; Pl XI, fig. 2. - ,

Form evolute, laterally compressed, widely umbilicate. Whorls without abruptly rounded
. umbilical shoulders and sides curving with gentle convexity without ventral shoulders up to
the very high and acute venter. Surface nearly smooth, ornamented only with weak lateral
folds. Septa unknown.

This species may not be identical with that described bV ‘Hauer from the Mlddle Triassic
of Bosnla, for the septa are unknown and the specimen is not sufficiently well preserved for a
positive identification. At any rate, the two are remarlkably similar and the faunal association
1s the same. :

1 Palaeontologische Mittheilungen, vol. 1, pt. 3, 1863, p. 274, Pl. LXXV, fig. 3.
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Horizon and locality.—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
t'rmoclosus, subzone of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office, West Humboldt Range, ) \Tev, associated with Ceratites trmodosus, . humboldtenszs,

e'vadztes whitneyi, Sageceras gabbi, Daonella dubia, and other species.

GYMNITES (ANAGYMNITES) ROSENBERG] Smith, sp. nov.
Plate XXVI, figures 2-6. >

Form evolute, discoidal, laterally compressed, and widely umbilicate. Whorls rather
deeply embracing but not deeply indented by the inner whorls. Umbilical shoulders abruptly
rounded, sides gently convex, sloping upward without ventral shoulders to the bluntly carinate
venter. The surface is ornamented with weak folds but is otherwise smooth. The length of
the body chamber is unknown. The sépta are ammonitic but not deeply digitate, which may be
due to the fact that the septa were not observed on any of the larger specimens.

The height of the whorl is two-fifths of the diameter of the shell, and the width is two-
thirds of the height. The width of the umbilicus is two-fifths of the diameter of the shell.
The outer whorl embraces two-thirds of the inner and is indented by it to one-fourth of the
height.

Anagymmnites rosenbergz has a considerable resemblance to 4. acutue Hauer, but differs
from the Mediterranean species in its smaller size, weaker sculpture,.and less acute venter.

The specific name is given in honor of Mr. L. M. Rosenberg, a mining engineer, who
assisted the writer in collectmcr this fauna.

Horizon and locality. —R‘Lre in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, on the divide between Troy Canyon and the south fork of American Canyon, 4
miles south of Fitting post office (formerly Foltz), West Humbodlt Range, Nev., associated
with Ceratites . trinodosus, C. humboldtensis, Nevadites whitneyi, Beyrichites rotelliformis,
Gymmotoceras blakei, Daonelle dubia, and other species.

Family XENODISCIDZE Freéh.

Form evolute, discoidal, laterally compressed. Body chamber long. Surface ornamented
with lateral ribs or folds. Septa goniatitic or ceratitic.

The Xenodiscide have commonly been regarded as a subfamily under the Tlopltldae,
purely on account of their lateral ribs and long body chamber. But no member of the
Tropitidee has young stages in any way resembhnfr Xenodiscus, and the characters on which
that referencé was b‘lsed occur in other groups. The Xenodiscidee can not have descended
from the Glyphioceratidee, in which group the ancestors of Tropites are to he sought, but from
some member of the Prolecanitidee. The kinship of this group with the primitive members of
the Ceratitidee, Hungaritidee, and Meekoceratide is evident and acknowledged by all. Frech'
probably had this family in mind when he included the Tropitidee in the suborder Ceratitoidea,
although the true Tropitide can not have any kinship with it.

The Xenodiscide are known in the Permian of Asia, in the genus Xenodiscus; in other
parts of the world they are not known below the Triassic. In America they are represented
in the Middle Triassic by the genus Xenodiscus.

Genus XENODISCUS Waagen.

1879. Xenodiscus (in part), Waagen, Productus limestone fossils: Salt Range Fossils, vol. 1, p. 32 (Mem.
Geol. Survéy, India, Pal. Indica, 13th ser.).
1895. Xenodiscus, Waagen, Fossils from the Ceratite formation: Salt Range Fossils, vol. 2, p. 161 (Mem.
’ Geol. Survey, India, Pal. Indica, 18th ser.). ’
1897. Danubites, Diener, Himalayan fossils, vol. 2, pt. 1, p. 24 (Mem. Geol. Survey India, Pal. Indica,
15th ser.). . -
1902. Xenodiscus, Frech, T.ethea Palieozoicid, vol. 2, pt. 4, p. 634a.
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1903. Proceratites, Kittl, Die Cephalopoden von Mué in Dalmatien: Abhandl. K.-k. geol. Reichsanstalt Wein,
vol. 20, p. 2S.

1909. Xenodiscus, Diener and Krafft, Lower Triassic Cephalopoda from Spiti, Malla Johar, and Byans: Mem.
Geol. Survey India, Pal. Indica, 15th ser., Mem. No. 1, p. 83.

Not 1886. Xenodiscus, Mojsisovics, Arktische Triasfaunen, Mém. Acad. imp. sci. St.-Pétersbourg, Tth ser., vol.
33, No. 6, p. 74. ~ .

Not 1895. Xenodiscus, Diener, Cephalopoda of the Muschelkalk ; Himalayan Fossils, vol. 2, pt. 2, p. 110 (Mem."
Geql. Survey India, Pal. Indica, 15th ser.). : :

Xe~Nopiscus sirrNert Hyatt and Smith.
Plate I, figures 5-15; Plate II, figures 1-13; Plate XXXIV, figures 1-4.

"1905. Xenodiscus bittneri, Hyatt and Smifh, The Triassic cephalopod genera of America: Prof. Paper U. S.
Geol. Survey No. 40, p. 123, P1, XX, figs. 5-15; Pl. XXI, figs. 1-13.

The original description is as follows:

Evolute, discoidal, htt e embracing, and little indented by the inner volutions. Whorl low and increasing
slowly in height; sides ﬁattened venter rather narrow and highly arched, with indistinct abdominal shoulders.
The beight of the whorl is one-third of the total diameter of the shell, the width is two-thirds of the height,
aud the indentation by the inner volution is one-tenth of the height. The umbilicus is wide and shallow,.
being two-fifths of the entire diameter of the shell.

The shell is ornamented with distinct radial plications that begin on the abrupt umbilical shoulders and

" run nearly straight up the sides, bending forward at the abdominal shoulders. These plications become faint
on the venter at maturity, but are very distinct in the adolescent stages; they are f{ccompamed by numerous
constrictions, which become nearly obsolete at diameter of 20 millimeters.

The specimens are usually too much broken to show .the length of the body chamber, but on two

_specimens it was seen to be at least one revolution in length.

The septa are ceratitic; the external lobe is divided by a short siphonal saddle into two short slightly
serrated branches; the first lateral is longer and wider, distinctly serrated; the second lateral is similar,
but much smaller; the auxiliary lobe is small and undivided, standing on the umbilical shoulder. The
internal lobes consist of a goniatitic antisiphonal, flanked by a single internal lateral on each side. The
external and internal saddles are rounded, and much wider than the lobes.

. In the young stages the Jobes are goniatitic, the whorls are low with almost rectangular cross section,
and the radial sculpture much stronger in proportion to the size of the shells. The septa make the transition
from the goniatitic to the ceratitic stage at the diameter of about 7 millimeters. The adolescent, unserrated
stage probably corresponds to Paraceltites Gemmellaro.

Xenodiscus bittneri has a close resemblance to Xenodiscus himalayanus Griesbach, as
figured by Diener, but its ribs are more numerous than on that species, and they cross the
venter. It has a still closer resemblance to Xenodiscus? evolutus Waagen,? from the upper
Ceratite limestone of the Salt Range. Waagen’s species seems to show a long body chamber,
but the inner whorls are described as being smooth, unlike Xenodiscus bitineri. Certainly
neither species is related to Dinarites.

In this species we have a survival of the Permian genus Xenodiscus in the bottom of
the Middle Triassic, which in itself is not improbable, since its kindred form Xenaspis has also
been found in the same horizon in Asia.

Horizon and locality.—In the lowest beds of the Middle Triassic, Inyo Range, east side of
Owens Valley, Cal., on the Union Wash, about a mile east of the Unlon Spring, about 800 feet
above the Meekoceras zone, which occurs on the sides of the same canyon. This locality is
about 15 miles southeast of Independence. This species was first discovered by Mr. H. W,
Turner. The specific name was given in honor of the late Dr. Alexander Bittner.

1 Cephalopoda of the lower Trias: Hima]ayap fossils, vol. 2, pt. 1; p. 41; P1. X1V, fig. 14, a, b, ¢ (Mem. Geol. Survey

india, Pal. Indica, 13th ser.).
2 Fossils from the Ceratite formation: Salt Range fossils, vol. 2, p. 32, PL X, fig. 3 (Mem. Geol. Survey India, Pal.

Indica, 13th ser.).
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XENODISCUS MULTICAMERATUS Smith, sp. nov.
Plate XXXIV, figures 5-10.

Torm evolute, laterally compressed, widely umbilicate. Whorls low and increasing slowly
in height. Umbilical shoulders rounded, sides somewhat flattened, venter rather narrow and
gently rounded. Umbilicus wide and shallow. Surface of the shell ornamented with fine,
weak ribs running from the umbilicus across the venter. Septa ceratitic, with rounded sad-
dles and three serrated lobes. The siphonal lobe is short and narrow, the first lateral broad
and deep, and the auxiliary is rather broad and shallow.

Dimensions of the type specimen of Xenodiscus multicemeratus.

Mm.
DAAME O o e e 28
Height of last whorl______ e 10
Height of last whorl from the preceding________________________ e 8.5
Width of last whorl 6.5
Involution - oo 1.5
Width of uwmbilicus o e 11.5

Xenodiscus multicameratus is closely related to X béttnerd, with which it is associated, but
differs in its more rounded whorl, its much weaker sculpture, and in having its septa very close
together. ' "

Horizon and locality—Rare in the lower Middle Triassic, Parapopanoceras zone, of the
Union Wash, a mile east of the Union Spring, near the trail from Owens Valley to Salinas
Valley, Inyo County, Cal., associated with Xenodiscus bittneri, Parapopanoceras haugi, Acro-
chordiceras inyoense, and other species.

Family HUNGARITIDA Waagen.
Genus HUNGARITES Moj;isovics.

1879. Hungarites, Mojsisovics, Vorlitufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen und
Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 140. .
1882, Hungarites, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reich-
 sanstalt Wien, vol. 10, p. 221. .
1886. Hungarites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg, Tth series, vol. 33,
No. 6, p. 87.

1896. Hungarites, Mojsisovics, Beitriige zur Kenntniss der obertriadischen Cephalopoden-Faunen des Hima-
laya: Denkschr. K. Akad. Wiss. Wein, vol. 63, p. 669. ’
Hungarites, Diener, Cephalopoda of the Lower Trias: Himalayan fossils, vol. 2, pt. 1, p. 150 (Mem, Geol.

Survey, India, P’al. Indica, 15th series). ’

1898. Hungarites, Tournquist, Neuere Beitriige zur Geologie und Paliiontologie der Umgebung von Recoaro und
Schio in Venetien: Zeitschr, Deutsch. geol. Gesell, vol. 50, p. 633.

1899. Hungarites, Diener, Mittheilung iiber Cephalopoden-Arten aus der Trias des siidlichen Bakony: Re-
sultate der wissenschaftlichen Brforschung des Balatonsees, vol. 1, pt. 1, Pal. Anhang, p. 9.

1900. IHungarites, Arthaber, Das jlingere Paliiozoicum aus der Araxes-Enge bei Djulfa: Beitr. Pal. und Geol.
Oesterreich-Ungarns und des Orients, vol. 12, p. 220.

1901.. Hungarites, Frech, Lethiea PPal®ozoica, vol. 2, Lieferung 3, p. 474.

1002. Hungarites, Frech, Lethea Paleozoica, vol. 2, Lieferung 4, p. 635.

1903. Hungarites, Frech, Neue Cephalopoden aus der Buchensteiner, Wengener und Raibler Schichten des
glidlichen Bakony : Resultate der wissenschaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, p. 10.

1905. Fungarites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S. Geol. Sur-
vey No. 40, p. 127.

1907. Hungarites, Diener, Ladinic, Carnic, and Noric faun® of Spiti: Mewm. Geol. Survey India. Pal. Indica,
15th series, vol. 5, Mem. No. 3, p. 18. .

1897
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HUNGARITES FITTINGENSIS Smit ., sp. nov.
. Plate XXIX, figures 12-14; Plate XC, figures 5-7.

Involute, high whorled, laterally compressed, with narrow umbilicus, flanks converging
upward, indistinct ventral shoulders, and high blunt keel, without distinet marginal furrows.
Surface ornamented only with low folds running from the umbilicus straight up nearly to the
ventral shoulders. Length of body chamber unknown. Septa ceratitic, with rounded saddles,
and five external serrated lobes.

Hungarites fittingensis resembles H. plicatus Hauer,' but has no distinct furrow between
the keel and shoulders, and the shoulders are less sharply defined than on the Bosnian species.
Both belong rather to the group considered as typical Hungarites than to the arietiform group
of “ Hungarites ” rusticus Hauer, which has been named Halilucites by Diener.

Horizon and locality—Middle Triassic, Daonella dubia zone, Ceratites trinodosus sub-
zone, on the divide between Troy Canyon and the south fork of American Canyon, 4 miles south
of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated with Daonella
dubia, C’emmes trinodosus, C. humboldtensis, Gymmnotoceras blal»ez Nevadites whztneyz and
other species.

HUNGARITFS vares: Hyatt and Smith.

Plate 1, ﬁgures. 1-4.

1905. Hungarites yatesi, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S.
Geol. Survey No. 40, p. 129, P’1. XX, figs. 14.

The original description is as follows:

Compressed, involute, discoidal, deeply embracing, umbilicus closed, concealing the inner whorls, which
indent the outer to two-fifths of the height. Sides flattened; greatest breadth a little less than half the height
of the whorl, and at a point just above the rounded umbilical shoulder. Venter narrow, surmounted by a
sharp central keel, flanked by sharp abdominal shoulder angles, above which the central keel rises distinetly.
Surface ornamented with gently fléxuous faleate ribs or folds and lines of growth, which bend forward gently
to the shoulder angles. Septa ceratitic, lobes all serrated, saddles all rounded and entire; external lobe short,

-divided by a moderately deep siphonal saddle; first and second lateral lobes deeper; besides these there

is one auxiliary on the sides and another on the umbilical shouider. Internal septa not seen.

This species is nearest to H. pradoi Verneuil, as figured by Mojsisovics? from the Middle
Triassic of Spain, but is not so highly sculptured, has the auxiliary series shorter, and has the.
abdomen narrower than on X. pradoi. The name is given in memory of the late Dr. L. G. Yates,
in recognition of his contributions to the geology of California.

Horizon and locality—Hungarites yatesi was found by H. W. Turner in the Middle
Triassic, on the Union Wash, about a mile east of the Union Spring, Inyo Range, Inyo County,
Cal., about 15 miles southeast of Independence, associated with Parapopanoceras, Xenodiscus,
Acrochordiceras, Ceratites, and Tirolites.. The bed is about 800 feet above the Meekoceras
zone of the Lower Triassic, which outcrops on the sides of the same canyon.

Genus DALMATITES Kittl.
1903. Dalmatites, Kittl, Rie Cephalopoden der oberen Werfener Schichten von Mué in Dalmatien: Abhandl.
K.-k. geol. Reichsanstalt Wien, vol. 20, pt. 1, p. 72.
1907. Dalmatites, Diener, The fauna of the Himalayan Muschelkalk: Himalayan fossils, vol. 5, Mem. No. 2,
p. 93 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

1 Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part II: Denkschr. K. Akad. WlSS Wien, vol.
63, 1896, p. 266, P1. IX, figs. 8-10.

2Die Cephalopoden der. Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 225,
Pl. XXXII, figs. 7 and 8; Pl. XXXIII, figs. 1 and 2. .
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T?/pe —Dalmatites morlacous Kitgl," upper Werfen beds of Dalmatia.

Form high-whorled, laterally comprcssed involute, narrowly umbilicate. Whorls deeply
embracing and deeply indented by ‘the inner volutlons. Venter rises sharply to a narrow
keellike ridge, without ventral shoulders. Septa ceratitic, with rounded entire saddles, and
slightly serrated lobes, four in number, external two laterals, and a small auxiliary. Body
chamber two-thirds of a revolution in length. Dalmatites resembles Hungarites, but differs in
the simplicity of the septa, the absence of ventral shoulder angles, and in the weaker sculpture.
From Eutomoceras it may be distinguished by the same characters. In general appearance it is
closer to Longobardites, but differs in the greater simplicity -of the septa; the more complex
Longobardites may have developed out of the simpler Dalmatites by the addition of the
auxiliary and the beginning of the adventitious series of lobes.

No genus is described in the Permian from which Dalmatites may have originated, but the
writer has in his collection an undescribed species from the Chinati Mountains, Pennsylvaniaxn,
ov “ Upper Carboniferous,” of Texas that has all the characters of Dalmatites, which, therefore,
dates back at least to the “ Upper Coal Measures.” Diener has described a species from India,
from the Muschelkalk.

Occurrence.—Dalmatites is represented in the Triassic of America by three species, one
from the Lower Triassic, Tirolites zone, of Idaho, and by D. minutus Smith, and D. parvus
Smith from the Middle Triassic of the West Hlumboldt Range, Nev.

Daraarires aNvrus Smith, sp. nov.
Plate XXIX, figures 15-21.

Dwarf form with closed umblhcus, convex sides, and acute Venter, without keel furrows or
shoulder angles.

QUrfmce ornamented at maturity with four or five coarse radial folds and no other sculpture.
Septa ceratitic, with rounded saddles and four short serrated lobes.

In the adolescent stage the whorls are more convex, with rounded venter, and the sharpening
of the venter begins at a diameter of 7 millimeters.

Dimensions of the type specimen of Dalmatites minutus.

Mm
Diameter- U 20.5
Height of last whorl__ o _____ e 11.5
Height of last whorl from the preceding._.___ e 7B
Width of last whorl. e 7.5
“ Involution. o [ 4
Width of umbilicus_ e 0

It differs from Dalmatites parvus Smith, with which it is associated, in being more robust,
less compressed laterally, and in having much stronger radial folds. Both belong to the genus
Dalmatites Kittl, established to include the primitive Hungarites-like forms. D, ménutus Smith
differs from D. morlaccus Kittl in its much stronger sculpture, but agrees with it in form and
septa.

Horizon and locelity—Rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, on the divide between Troy Canyon and the south fork of
American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt
Range, Nev., associated with Ceratites trinodosus, C. humboldtensis, Nevadites whitneys, Pro-
trachyceras meeki, Acrochordiceras h yatti, Sageceras gabbz, Longobardztes nevadanus, Daonella
dubia, and other species.

1Die Cephalopoden der oberen Werfener Schichten von Mu¢ in Dalmatien: Abbandl. K.-k. geol. Reichsanstalt Wien,
vol. 20, pt. 1, p. 73, PL 1V, figs. 3-T.
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DavmaTtrTes parvus Smith, sp. nov.

Plate XXX, figures 1-12.

Form involute, laterally compre'ssed, with closed umbilicus, flattened sides, and acute
venter, without ventral shoulders. Surface smooth without any other ornamentation except
very weak lateral folds. Septa ceratitic with four external serrated lobes. The whorl is
more compressed than on D). minutus Smith and the folds much weaker. The form has a great
resemblance to the adolescent stage of Longobardites nevadanus Hyatt and Smith, but the
venter is much less acute and there is a stronger tendency to form ventral shoulders. Dalmatites
parvus also lacks the adventitious lobes that are characteristic of Longobardites and has only
one auxiliary lobe while Longobardites has two or more. This species, along with D. minutus,
belongs to a group unlike the typical Hungarites, and yet the characters are so similar that
the writer did not think it advisable to establish a new genus or subgenus to include them.
But Kittl *. has named the genus Dalmatites to include the primitive Hungarites-like forms.
D. parvus Smith differs from D. morlaccus Kittl in its stronger sculpture but agrees with it in
form and -septa.

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Ceratites trinodosus, C. humboldtensis, Gymmnotoceras blakei, Protrachyceras
meeki, Nevadites whitneyi, Beyrichites rotelliformis, Daonella dubia, and other species.

Genus EUTOMOCERAS Hyaft.

1877. Eutomoceras, Hyatt, Palseontology : U. S. Geol. Expl. 40th Par., vol. 4, p. 126.

1896. Hungarites (in part), Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosmen
Part I1: Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 259.

1900. Hungarites (in part), Arthaber, Das jlingere Paliiozoicum aus der Araxes-Enge bei Djulfa: Beitr.
Pal. und Geol. Oesterreich-Ungarns und der Orients, vol. 12, pt. 4, p. 220.

1905. Halilucites, Diener, Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K. Akad.
‘Wiss. ern vol. 114, pt. 1, p. T76.

1905. Eutomoceras, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S. Geol.
. Survey No. 40, p. 129.

(Not 1879. Eutomoceras, Mojsisovics, Vorliufige kurze Uebe1s1cht der Ammoniten-Gattungen der Mediter-
ranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt Wien, p. 136.)

(Not 1893. Eutomoceras, Mojsisovics, Die Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt Wien, vol 6, pt. 2, p. 283.) ‘

Type.—F utomoceras laubei Meek.?

As restricted to the type of Eutomoceras laubei Meek the genus is common in the Middle
Triassic of Nevada, where it is represented by Z. breweri Smlth, E. dalli Smith, E. lahontanwm
Smith, and Z'. laube: Meek ; and in the zone of Ceratites trinodosus of the Mediterranean region,
where it is represented by several species formerly assigned to Hungarites; H. rusticus Hauer,
H. obliquus Hauer, H. plicatus Hauer, H. arietiformis Hauer, and H. bockhi Hauer.

The group “ Eutomoceras” sandlingense, which is also well represented in America but
only in the Upper Triassic, has been renamed by Hyatt and Smith Discotropites. These species
have no relationship with Eutomoceras but belong to the Tropitide, as their ontogeny clearly
shows. The true Eutomoceras, on the other hand, belongs to the Ceratitoidea and is so closely
allied to Hungarites that a separation of the two is uncertain. In fact, it is not impossible that
Hungarites is scarcely more than a subgenus of Eutomoceras, as the characters of the two are so
similar, and Eutomoceras must take precedence because it was named first.

1 Die Cephalopoden der oberen Werfener Schichten von Mué in Dalmatien: Abhandl K.-k. geol. Reichsanstalt Wien,
vol. 20, pt. 1, 1903, p. 72.
2U. 8. Geol. Expl. 40th Par., vol. 4, p. 126, Pl. X, figs. 8 and 8a.
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The species described by F. von Hauer,* Ceratites (Hungarites?) rusticus Haver, C. (H.?)
obliquus Hauver, C. (H.?) arietiformis Hauer, and C. (H.?) bochki Hauer, all belong to
Eutomoceras IIv*Lt,t (not Mojsisovics) and-are closely allied to forms in the zone of Ceratites
trinodosus, Middle Triassic, of the West Humboldt Range, Nev. Diener * - says that these species
do not belonfr to IIunGarltes and still are not typical Ceratltes

Hauer in descubmg the group of arietiform “ Hungarites ” thought that they were nearly
allied to Paratropites Mojsisovics. But the young stages of Eutomoceras are clearly those of
Ceratitoiden, and point to the Prolecanitide as the ancestral stock, whereas the development
of Paratropites and Discotropites® show that they came from the Glyphioceratide.

Eutomoceras has a strong resemblance to Inyoites Hyatt and Smith from the Lower
Triassic, Meekoceras zone, but differs in its stronger sculpture, lateral knots, ventral shoulders,
marginal furrows, and solid keel. Inyoites may be the ancestral stock, but this is unlikely, for
it is more highly specialized than the parent form of Eutomoceras should have been in the
Lower Triassic; it is more probably a highly accelerated branch from the parent Dalmatites.

The genus Eutomoceras as thus limited is one of the most characteristic genera of the zone
of Oemtztes trinodosus, the middle Muschelkalk of the Mediterranean region.

Frech* identifies (Hungarites) bockhi Hauer with H. mojsisovicsi Roth, although the
identification seems to the writer to be somewhat doubtful. Now /. mojsisovicsi Roth was the
type of Hungarites Mojsisovics, described in 1879. But (Hungarites) bickhi Hauer is certainly
congeneric with Zutomoceras laubei Meek, the type of Kutomoceras Hyatt, described and
figured in 1877. Should the two Mediterranean species prove to be really identical, then the
genus TTungarites becomes merely a synonym for Eutomoceras, which must take precedence,
because it has priority.

Diener ® regards . ‘pradoi Verneuil, H. mojsisovicsi Roth, and . costosus as the typical
Hungarites. But if . mojsisovicsi Roth should be identical with /. bockhi Hauer, (which
is Eutomoceras) then 7. pradoi becomes the type of Hungarites, or else Hungarites is merely
a synonym of Eutomoceras. Diener® separates the group of Ceratites (Hungarites) rusticus
Hauer from the other arietiform “ Hungarites ” of the Mediterranean Muschelkalk under the
name of Halilucites Diener, as a subgenus under Ceratites. But the group of (Hungarites)
rusticus differs from H. bockhi or H. mojsisovicsi only in being slightly more evolute and in
possessing a little stronger ribs and more robust whorls. Halilucites then is either a synonym
of Hungarites, which itself is hardly mdré than a subgenus of Eutomoceras, or it might be kept
as a subgenus to include those species lacking the numerous irregular knots that occur on the
shell of Lutomoceras laubei and its immediate kindred. :

Euromocrras sBREwERT Smith, sp. nov.
Plate XXVIII, figures 1-7.

Form involute, laterally compressed, with high deeply embracing whorls, flattened sides,
rounded abdominal shoulders, and very high keel bordered by deplessmns which are real
furrows in growth. The surface is ornamented Wlth coarse ribs, usually bifurcating on um-
bilical knots and running up the sides in nearly straight lines, 1nchned slightly forward. At
the ventral shoulders these ribs become suddenly finer and bend sharply forward, becoming
obsolete at the marginal depression that borders the keel. At maturity there are no knots

1 Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I1: Denkschr. K. Akad. Wiss. Wien, vol.
G3, 1896, pp. 269, 260, 262, and 264, and Pls. IX, figs. 1-7 and X, figs. 1-6. R

sDie ‘I'rindische Cephalopoden-Fauna der Schiechlinghdhe bei Hallstatt: Beitr. Pal. und Geol. Oesterreich-Ungarns
und des Orients, vol. 12, 1900, p. 10,

SThe genus Discotropites Hyatt and Smith includes the Upper TUriassic species formerly included in Rutomoceras
Hyatt. .
Y ¢ Neue Cephalopoden aus den Buchensteiner, Wengener und Raibler Schichten: Resultate der wissenschaftlichen
Irforschung des Balatonsees, vol. 1, pt. 1, 1903, p. 10, Pl 111, figs. 2 and 3.

8]dem, p. 90. . i

¢ Bntwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K. Akad. Wiss. Wien, vol. 114, pt. 1,
p. 775; and The fauna of the FMimalayan Muschelkalk : Flimalayan fossils, vol. 5, Mem. 2, 1907, p. 59 (Mem. Geol. Survey
India, I‘nl. Indica, 15th ser.). .
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except on the umbilical shoulders, but in youth they are also visible on the lateral ribs. The
height of the whorl is somewhat less than half the total diameter of the shell, and the width is
somewhat less than two-thirds of the height. The outer whorl embraces about half of the inner
and is indented by it to about one-fourth of the height. The width of the umbilicus is some-
what greater than one-fourth of the total diameter of the shell.
The septa are ceratitic, the saddles rounded and entire, and the lobes serrated. . These are
~a short and rather broad external lobe, a large broad first lateral, a smaller second lateral, and
two still smaller auxiliaries, the last being on the umbilical shoulder, barely outside of the
umbilical suture. ,

" Lutomoceras breweri is very closely allied with a Mediterranean species, (Hungarites)
bockhi Hauver,' and may even be identical with it, for the accompanying faunas and the
geologic horizon are the same, though the preservation of both the European and the American
specimens is hardly good enough to warrant certain comparison of the two. Frech has identified
Hungarites bockhi Haver with (Hungarites) mojsisovicsi Roth from the Wengen beds of
Hungary, but Hauer’s species came from the zone of Ceratites trinodosus.

Dimensions of the type specimen of Butomoceras breweri.

. Mm

. Diameter o N OO 74
Height of last whorl ______________ “34
Height of last whorl from the preceding._____ S 25
Width of last whorl o el 20
Involution _____________ ______________ . . S, 9
‘Width of umbilicus________________ 17

Horizon and locality—FEutomoceras breweri was found by the writer. in the Middle
Triassic, Daonella zone, Ceratites trinodosus subzone, on Fossil Hill, on the divide between Troy
_Canyon and the south fork of American Canyon, 4 miles south of Fitting post office (formerly
Foltz), West Humboldt Range, Nev. It was associated with Daonella dubia, Beyrichites
rotellzform/os, Ceratites blakei, Ceratites trinodosus, Nevadites whitneyi, N. kyattz, and many
other species charactenstlc of this horizon.

EuroyMocERrRas DUNNI Smith.

Plate XXVII, figures 14-25.

1904. Hutomoceras dunni, Smith, The comparative stratigraphy of the marine Trias of western America:
Proc. California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 381, Pl. XLIII, fig. 11; Pl. XLIX, fig. 4.

Shell involute, discoidal, laterally compressed. Whorls high, deeply embracing, and rather
deeply indented by the inner volution. Sides slightly convex, sloping from the greatest breadth
at the umbilical shoulder to the narrow acute venter with abruptly .rounded abdominal
shoulders. Venter surmounted by a high keel without any bent marginal furrows but with
a sort of depression which in youth is a furrow. TUmbilical shoulders abruptly rounded,
umbilicus narrow and deep. The height of the whorl is half the total diameter of the shell and
the width is two-thirds of the height; it is indented to one-fifth of the height by the inner
whorl. The width of the umbilicus is one-fifth. The surface is ornamented with coarse ribs
that bifurcate from coarse knots-on the umbilical shoulder, branch again about one-third of
the way up the flanks, and then curve sharply forward on the abdominal shoulders to the base
of the keel, ending at a sort of depression. There are numerous small knots on the ribs, but
these are not arranged in spiral rows, and the intercalary ribs do not fork on the flanks. The
septa are ceratitic, with rounded entii'e saddles and serrated lobes, like those of Eutomoceras
laubei.

Eutomoceras dunni is nearly related to L. laubez Meek but is more robust and has slightly
higher Keel, stronger ribs, and coarser and more numerous lateral knots. Tt also resembles

1 Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part II: Denkschr., K. Akad. Wiss. Wien,
vol. 63, 1896, p. 264, Pl X, figs. 4-6.
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L. dalli Smith but is more involute, with less pronounced ventral furrows and shoulders and
is sh«rhtly less robust.

Horizon and locality—Rather common in the Middle Trmssm Daonelle dubia zone,,
Ceratites trinodosus subzone, on Fossil Hill, on the divide between Troy Canyon and the
south fork of American Canyon, 4 miles south of Fitting post office (formerly Foltz), West
Humboldt Range, Nev., associated with Ceratites trinodosus, C. humboldtensis, Nevadites
whitneyi, Pwotrach JCG’I”C!S meelst, Beyrichites rotelliformis, Sage(’ems gadbbi, Daonella dubia,
and other species.

EUTOMOCERAS LAHONTANUM Smith, sp. nov. ’

Plate XXVIII, figures 8-11. -

- Form involute with narrow umbilicus. Whorls robust, deeply embracing, and rather
deeply indented by the inner volutions, high and increasing rapidly in height. Flanks converge
upward to the sharply defined angular ventral shoulders. Venter high, roof-shaped, with high
sharp keel but without a distinct marginal furrow between the keel and the shoulders.

Surface ornamented with strong knots on the umbilical and ventral shoulders; there are
about 12 umbilical knots and somcwhat fewer marginal knots to a revolution. The umbilical
knots begin in early youth, but the marginals do not begin until a diameter of 50 millimeters
18 1cached. Rather coarse ribs start out from the umbilical knots and curve gently forward .
to the ventral shoulders, only evéry third or fourth rib being provided with a marginal tubercle.

The height of the whorl is nearly half the diameter of the shell, the width is approximately
two-thirds of the height, and it is indented by the inner volution to one-fourth of the height.
The width. of the umbilicus is slightly more than one-fifth of the diameter of the shell. The
outer whorl embraces two-thirds of the inner. '

Dimensions of the type specimen of Hutomoceres lahontanum.

Mm
Diameter - e 70 ’
Height of last whorl e 33
Height of last whorl from the preceding____ _ oo 24
Width of last whorl - S —— 24
Involution o e 9
Width of umbilicus_ - e 15

Septa ceratitic, with rounded saddles and five serrated lobes, a small ventral, large first
lateral, smaller second lateral, and two small auxiliary lobes, decreasing in size toward the
umbilicus. No species is known to which Eutomoceras lahontanum may be compared, but its
affinities seem to be rather with Eutomoceras than with Hungarites or Ceratites (subcrenus
Paraceratites).

Horizon and locality—Middle Triassic, Daonella dubia zone, Oemtztes trinodosus subzone,
on the divide between Troy Canyon and the south fork of Amencmn Canyon, 4 miles south of
Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated with Daonella
dubia, Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakes, Nevadites whitneyi, and
other species.

EuToMOCERAS LAUBEDI Meek.

Plate X, figures 7-11; Plate XIV, figures 8 and 8S8¢; Plate XXVI, figures 7-9; Plate XXVII, figures 1-13;
Plate XC, figures 1-4.

1877. Butomoceras laubei, Meek, Pa]zeontology: U. 8. Geol. Expl. 40th Par., vol. 4, p. 126, Pl. X, figs. 8, 8a.
1905. Butomoceras laubei, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S.
Geol. Survey No. 40, p. 131, Pl. LX, figures 7-11. . ,

Hyatt and Smith’s description is as follows:

Form involute, discoidal, laterally compressed. Whorls high and increasing rapidly in height, deeply
embracing, and deeply indented by the inner whorls.” Sides flattened, sloping from the abrupt umbilical

PROPERTY OF U, S, BUREAU OF MINES
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shoulders to the distinct ventral angles. Abdominal shoulders narrow and angular, surmounted by a high,
sharp ventral keel, bordered by weak marginal furrows. The keel is solid and shows on the cast almost as high
as on the shell. The umbilicus is narrow, but open, with the greatest width of the whorl at the umbilical
shoulders.

Surface of shell and cast ornamented with ribs and knots; the ribs bundle in twos and threes on knots
on the umbilical shoulders and bifurcate a second time halfway up the flanks, bending sharply forward at the
point of bifurcation and extending to the abdominal shoulders. There are knots on these ribs at irregular
intervals, becoming more frequent in age.

The septa are ceratitic, consisting of a short divided ventral lobe, laLge first lateral, smaller second
lateral, and three smaller auxiliary lobes, growing smaller and simpler toward the umbilicus. All the lobes
are serrated, and all the saddles rounded and entire. The internal septa are unknown. .

.The height of the whorl at maturity is half the total diameter of the shell, the width three-fifths of the
height, and the impression one-fourth of the height. The width of the umbilicus is slightly more than one-fifth
of the total diameter of the shell.

The sculpture resembles somewhat that seen on Hungarites, with which genus Eutomoceras is very
closely allied.

Horizon and locality.—Eutomoceras laubei was found by the writer in the Middle Triassic
Daonella beds, on the divide between Troy Canyon and the south fork of American Canyon,
West Humboldt Range, Nev., on Fossil Hill, at a point about 1,000 feet above the valley and 4
miles south of Fitting post office (formerly Foltz). It was associated with Ceratites humboldt-
ensis Hyatt and Smith, C. nevadanus Mojsisovies, Gymnotoceras blakei Meek, Beyrichites
rotelliformis Meek, Anolcites meeki Mojsisovics, Acrochordiceras hyatti Meek, Sagecems gabbi
MO]SISOVICS, Longobardztes nevadanus Hyatt and Smith, Daonella dubia G’Lbb and many other
species characteristic of the Middle Triassic. This species was first discovered by the Geological
Exploration of the Fortieth Parallel at New Pass, in the Desatoya Mountains, Nev., associated
with Acrochordiceras hyatti Meek, and the single imperfect specimen found was chosen as the
type of the genus Eutomoceras.

Subgenus HALILUCITES Diener.

1905. Halilucites, Diener, Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K.
Akad. Wiss. Wien, vol. 114, pt. 1, p. 775.

1906. Halilucites, Diener, The fauna of the Himalayan Muschelkalk : Hlmalay'tn fossils, vol. 5, Mem. No. 2, p.
38 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

Type—Hungarites? rusticus Hauver.*

Form rather evolute, robust, widely umblhcate, arietiform. Whorls rather low, subrec-
tangular, and increasing slowly in height, whereas the umbilicus increases rapidly in width.
Surface ornamented with strong lateral ribs, either single or bifurcating, and ending on the
abrupt ventral shoulders. Venter rather broad, with high median keel bounded by distinct
furrows. Septa ceratitic, with entire saddles and serrated lobes, although the serrations in some
species run rather high up the sides of the lobes. Length of body chamber unknown.

This group of aI‘letlfOI‘m “ Hungarites ” was regarded by Hauer as forming a transition’
from Hungarites to Ceratites, whereas Diener separates it as a subgenus under Ceratites, with
which genus it is certainly allied, but not so closely as with Hungftrltes There is, however, a
perfect gradation from the group of Eutomoceras laubei, the type of Eutomoceras, to that of
“ Hungarites ” rusticus, and the writer regards all these species as belonging to Eutomoceras in
the broader sense, although recognizing the desirability of separating the arietiform species
as a separate subgenus. Halilucites closely resembles Inyoites Hyatt and Smith from the
Lower Triassic, Meekoceras zone, but differs from that genus in its stronger sculpture, more
robust whorls, strong ventral shoulders, marginal furrows, and solid instead of hollow keel.
~ Halilucites is confined to the Middle Triassic, Bosnian stage, and is represented in the
Mediterranean region by Eutomoceras (Halilucites) rusticum Hauer, E. (Halilucites) arieti-
forme Hauer, E. (Halilucites) intermedium Hauer, E. (Halilucites) planilateratum Hauer.

~ 1Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part IT: Denkschr. K. Akad. Wiss. Wien, vol.
63, 1896, p. 259, PL IX, figs. 1-4.



.

SYSTEMATIC DESCRIPTIONS—CERATITOIDEA. 65

In the same horizon in the Indian region a kindred species is found. Among the American
species of Eutomoceras only one, k. (Halilucites) dalli Smith, has the characters of Diener’s
subgenus,

Euromoceras (Havinucires) parit Smith, sp. nov.
Plate XXIX, figures 1-11.

Evolute, laterally compressed, wide umbilicus, whorls high, but increasing slowly in height;
sides only slightly convex, with abruptly rounded umbilical and ventral shoulders. Venter
with high sharp keel bordered by deep furrows. Surface ornamented with coarse bifurcating
ribs that start out from umbilical tubercles and branch alternately on lateral tubercles halfway
up the flanks. The height of the whorl is slightly less than half the diameter of the shell, the
width is two-thirds of the height, and it is indented by the inner volution to one-fourth of the
height. The width of the umbilicus is one-fourth of the diameter of the shell. The septa are
ceratitic, like those of the other typical members of Eutomoceras. The length of the body
chamber is unknown.

L'utomoceras dalli has some resemblance to £. dunni but is more evolute and lacks the
irvegular knots of the group of £. laubei. It has a much greater resemblance to “ Hungarites

- intermedius Hauer and belongs to the arietiform group named Halilucites by Diener, but it is
less arietiform than the Bosnian species, with shoulders less defined, sides more convergent,
and coarser sculpture.

Horizon and locality—Rare in the Middle. Tr1ass1c Daonella dubm zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt Range,
Nev., associated w1th Ceratites tmnodosus, c. humboldtenszs, Gymmotoceras blalkei, Nevadites
whitneyi, Daonella dubia, and other species. :

o

Family MEEKOCERATID.AE Waagen.

Genus LECANITES Mojsi'sovics.

1882. Lecanites, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reich-
sanstalt Wien, vol. 10, p. 199.

1895. Leuanites, Waagen, Fossils from the Ceratite formatlon Salt Range fossils, vol. 2, p. 275 (Mem.
Geol. Survey, India, Pal. Indica, 12th ser.). ' ’

1897. Lecanites, Diener, Cephalopoda of the Lower Trias: Himalayan fossils, vol. 2, pt. 1, p. 146 (Mem.

. Geol. Survey, India, Pal. Indica, 15th ser.).-

1902. Lecanites, 'rech, Die Dyas: Letheea Paleozoica, vol. 2, Lieferung 4, p. 634.

1908. Lecanites, Arthaber, Ueber die Entdeckung von Untertrias in Albanien, \I1tt Geol. Gesell. Wien, vol. 1,
1908, 1. 268.

1911. Lecanites, Arthaber, Die Trias von Albanien: Beitr. Pal. und Geol. Oesterreich-Ungarns und des Orients,
vol, 24, p. 237.

Type.—“Ceratites” glaucus Muenster.*

Evolute, discoidal; little-embracing whorls, laterally flattened, and higher than wide.
Wide umbilicus, whor]s increasing slowlv in height. Abdomen narrow, elther flattened or
rounded. Surface smooth, or sculptured with radnl folds. Body chamber short, not more
than three-quarters of a revolut,lon in length. Septa goniatitic, lobes and saddles all entire.
The external lobe is always-divided by a siphonal saddle. There are always two lateral lobes
present and commonly a small auxiliary.

Tecanites, even at maturity, has a strong resemblance to Gephyroceras, as described and
limited by Holzapfel.® Lecanites vogdesi closely resembles ¢. uchtense Holzapfel ® of the Upper

1 Ueber das Kalhmergel-Lager von St. Cassian in Tyrol: Neues Jahrb., 1834, p. 11, Pl T, fig. 1; also in . von Mojsiso-
vics, Die Cephalopoden der Mediterranen ‘Triasprovinz: Abhandl h-k geol. Reichsamtalt Wien, vol. 10, 1882, p. 200, Pl
XXX, figs. 1-6; Pl LI, fig. 14. .

2Die Cephalopoden des Domanik im siidlichen Timan: Mém. Com. géol., St.-PétGl:SbOUl’g, vol. 12, No. 3, 1899, p. 27.

3 1dem, I'l, 'V, flgs. 4-T7.
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Devonian of Russia. Gephyroceras is probably the ultimate radicle of Lecamtes, and thus of the
entire group of Ceratitoidea, but the intermediate or secondary radicle can hardly have been
Prolecanities of the Carboniferous, since that genus is too greatly specialized. Nomismoceras
may have been the secondary radicle but is too little known to warrant any decided opinion
on the question. It is doubtful whether the Middle Triassic species of Lecanites are congeneric
with the Lower Triassic forms assigned to this genus. The former may be fixed, or even re-
tarded species, whereas the latter are progressive, radicle types.

Occurence—Lecanites is known in the Lower Triassic of India, Albania. and California,
in the Middle Triassic of Nevada, and in the Upper Triassic of the Alps.

LecanNiTes crassus Smith, sp. nov.
Plate LXXXIT, figures 1 and 2.

From robust, evolute, laterally compressed, widely nmbilicate. Sides gently convex, ven-
tral shoulders abruptlv rOunded venter arched. Whorls not deeply embracing, and increasing
rather slowly in height. Umbilicus rather wide and shallow. The height “of the whorl is
nearly one-third of the diameter of the shell, and the width is slightly less than the height.
The width of the umbilicus is half the diameter of the shell. The surface is ornam-ented
‘with strong umbilical ribs that run high up the flanks and with fine spiral striee. The septa
-are goniatitic, as on L. vogdesi.

Lecanites crassus is closely allied with L. vogdesi, from which it differs in the more robust
whorl, stronger ribs, greater involution, and narrower umbilicus. The spiral striee and the
lateral ribs suggest a relationship to Ophiceras or to Flemingites, but the resemblance to L.
@wogdesi is so great that the species must be congeneric.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Oemtztes
2rinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Nevadites whitneyi, Protrachyceras meeki, Beyrichites rotelliformis, Sage-
ceras gabbi, Daonella dubia, and other species.

Lecaxires xupus Smith, sp. nov.

Plate XCVIII, figures 8-12.

Form evolute, discoidal, widely umbilicate; whorls laterally compressed, low, and increas-
ing slowly in height. The umbilical shoulders are abruptly rounded, the sides flattened convex,
and the venter rather narrowly rounded. The surface is nearly smooth, ornamented only
‘with very weak umbilical folds that are extended up the flanks in the strie of growth. T he
septa are goniatitic, the lobes and saddles both being rounded and entire.

- Lecanites nudus in form and septa is exactly hke L. 'vogolesz, but differs in its very weak
sculpture. It would have been treated as a variety under that species if any intergradation had
been observed, but none such was found.

Horizon and locality~—Rare in the Middle Triassic, Daonellu, dubia zone, Ceratites trino-
.dosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting post
office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus, C.
humboldtensis, Nevadites whitneyi, Eutomoceras laubei, Sagecems gabbi, Daonella dubza and
other species.

TECANITES PARVUS Smith, sp. nov.

Plate XXX, figures 25-27; Plate LXXXVIII, figures 26-28.

I3

Form evolute, umbilicus very wide and shallow;.whorls miter-shaped in cross section,
Thigher than wide, low, and increasing slowly in height, little embracing, and little indented by
1he inner volutions. Sides are convex; venter is narrowly rounded, without the ventral shoul-
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ders. The surface is nearly smooth but with fine flexuous cross striee, in some specimens
forming weak folds near the umbilical shoulder. In youth the whorls are more robust. The
septa are goniatitic, the ventral lobe is divided, and there are also one small lateral unserrated
lobe and an auxiliary. The body chamber is about three-fourths of a revolution in length.

Lecamnites parvus has some resemblance to L. vogdesi Hyatt and Smith, with which it is
associated, but the whorl is much more slender and the sculpture is much weaker. The shell
also does’ not reach the size of L. wogdesi, the largest of the numerous specimens found not
exceeding 31 millimeters in diameter.

Dimensions of the type specimen of Lecanites parvus.

Mm.
DO @Y e e 31
Height of 1ast Whorl oo e 8
Height of last whorl from the preceding__ 6.5
Width of last whorl . __ 5.5
Involut O o e e 1.5
Width of umbilieuS_ . e N 15.5

The height of the last whorl is about one-fourth of the diameter of the shell, and the width
is less than tln ee-fourths of the height. The width of the umb1hcus is half the dmmeter of
the shell.

Horizon and localzty —Rather common in the Middle Triassie, Daonella dubia zone,
Ceratites trinodosus subzone, on the divide between Troy Canyon and the south fork of Amencan
Canyon, 4 miles south of Fitting post office (formery Foltz), West Humboldt Range, Nev.,
associated with Daonelle dubia, Oemtztes trinodosus, C. humboldtensis, Gymmnotoceras blal
Ne'vadztes whitneyi, and other species.

LrcaxiTes voepest Hyatt and Smith.

Plate X, figures 12-22; Plate XIT, figures 10-13; Plate XXX, figures 17-24 ; Plate LXXXVIII, figures 24 and 25.

1905. Lecanites vogdesi, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S.
Geol. Survey No. 40, p. 139, Pl IX, figs. 12-22; Pl. LXXYV, figs. 17-24.

Shell evolute, discoidal, laterally compressed, not deeply embracing and not deeply
indented by the inner whorls. Whorl low and increasing slowly in height, concealing about
two-fifths of the inner volution, and being indented to about one-sixth of its height by that
volution. Umbilicus wide and shallow, somewhat more than one-third of the entire diameter
of the shell.

The surface of both shell and cast is ornamented with rather coarse umbilical ribs, which
bend forward and reach about halfway up the flanks, but become obsolete before the abdominal
shoulder is reached. At maturity these ribs in some specimens become finer and sigmoidal in
curvature, reaching to the ventral shoulders. Very fine spiral striee were observed on the
casts of some specimens, somewhat like those of Ophiceras, but none were visible on the outer
shell of any of the numerous specimens collected.

The type specimen was somewhat distorted by crushing, making the height of the whorl
appear greater, and the umbilicus narrower than on normal specimens. Numerous perfect
specimens were found afterwards, which show the whorl to be lower and more robust, with
stronger ribs than those of the type. Undistorted specimens resemble Ophiceras, but the
goniatitic septa would forbid a reference to that genus.

Length of body chamber at least three-quarters of a revolution. Septa goniatitic, lobes
and saddles all rounded and entire. The ventral lobe is short, divided by a shallow siphonal
saddle; the first lateral lobe is deep and wide; the second lateral small and shallow. The first
and second lateral saddles arc large, almost equal in size, and broadly rounded. The internal
septa consist of a large undivided antisiphonal lobe, flanked by a smaller internal lateral on
each side.
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- In the young stages the whorl is more robust, and the sculpture proportionally stronger,
so that the young shell bears some resemblance to Dinarites, but it never has any of the umbilical
knots which Dinarites is said invariably to have. Even in youth Lecanites vogdesi is more
compressed laterally than any species of Dinarites. The characters all point to the Meeko-
ceratidee rather than to the Ceratitidze. :

In the larval stage Lecanites vogdesi corresponds to the genus Paralecanites Diener, as
shown on Plate XII, figures 10-13, where a young specimen in th]s stage of growth shows the
following dlmensmnS'

Dimensions of a young specimen of Lecanites vogdesi.

Diameter— _ _ _ . _ e U 2. 36
Height of last whorl_______________________________ e e .80
Height of last whorl from the preceding___ . _ .75
Width of last whorl 1.02
Involution_ _ e .05
Width of umbilicus_____ e

At this stage the whorl is very low and square in cross section, and the septa are exactly
like those of Paralecanites. ‘ . ,

Horizon and locality.——Lecanites vogdesi was found by the writer to be very common in
the Middle Triassic Daonella zone, on the divide between Troy Canyon and the south fork of
American Canyon, West Humboldt Range, Nev., associated with Ceratites humboldtensis,
Beyrichites rotelliformis, Acrochordiceras hyatti, Nevadites whitneyi, Daonella dubia, and
many other species characteristic of the Middle Triassic.

Family CERATITIDA Mojsisovics.

Genus TIROLITES Mojsisovics.

1878. Tirolites, Mojsisovics, Die Dolomitriffe von Siidtirol und Venétien, ‘Wien, p. 43.

1879. Tirolites, Mojsisovics, Vorliufige kurze TUebersicht der Ammoniteﬁ-Gattungen der Mediterranen und
Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt Wien, p. 138.

1882. Tirolites, Mojsisovics, Die Cephalopoden der_Méditerranen Triasprovinz: Abhandl. K.-k, geol. Reich-

‘ sanstalt Wien, vol. 10, p. 64.

1898. Tirolites, Mojsisovics, Das Gebirge um Hallstitt, Part I; Die Cephalopoden der Hallstiitter Kalke:

, Abhandl. K.-k. geol. Reichsanstalt Wlen, vol. 6, pt. 2, p. 588.

1902. Tirolites, Mojsisovics, Das Gebirge um Hallstiitt, Part I; Die Cephalopoden der Hallstiitter Kalke: '

. Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, p. 324.

1903. Tirolites, Kittl, Die Cephalopoden der oberen Werfener Schichten von Mué in Dalmatien: Abhandl.
K.-k. geol. Reichsanstalt Wien, vol. 20, p. 29.

1905. Tirolites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Pnper U. S. Geol. Survey

No. 40, p. 158.
1908. Tirolites, Arthaber, Ueber die Entdeckung von Untertrias in Albanien: Mitt. Geol. Gesel] Wien, vol. 1,
) p. 275.
. 1911. Tirolites, Arthaber, Die Trias von Albanien: Beitr. Pal. und Geol. Oesterreich- Un arns und des Orients,
vol. 24, p. 250.

TrroLiTEs PACIFIcUs Hyatt and Smith. o
Plate 1T, ﬁgurés 14-18.

1905. Tirolites, pacificus, Hyatt-and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S.
Geol Survey No. 40, p. 159, Pl. XXI, figs. 14-18. -

The original description is as follows:

Bvolute, widely umbilicate; whorls robust, subquadrate, low, and increasing slowly in height, little
embracing, and little indented by the inner volutions. Sides of the whorls narrow and subangular; venter
flattened ; abdominal shoulders abrupt. The height of the whorl is one-third of the total diameter of the
shell; the width is slightly greater than the height, and the indentation is only oneninth of the height of the
whorl. The width of the umbilicus is four-ninths of the total diameter of the shell. The surface is orna-
mented with fine radial ribs which cross the venter, and with strong spines on the abdominal shoulders,
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The septa are slightly ceratitic; the ventral lobe is divided. by a small ‘siphonal notch into two narrow,
slghtly sevrated divisions. There is a serrated lateral lobe on the abdominal shoulders, and an unserrated
small second lateral on the umbilical slope. The latter is narrow, pointed, and unserrated. This species
has all the characters of the group of 7irolites spimosi, but is distinct from any described species in the
llevelopment of the auxiliary lobe, in which character it agrees with Metatirolites. )

Tirolites pacificus was found by the writer in the upper limestone beds, base of Middle
Triassic, on the Union Wash, Inyo Range, Inyo County, Cal., about 15 miles southeast of Inde-
pendence. Tt was associated with Hungarites, Ptychites, Xenodiscus, Acrochordiceras, and
Parapopanoceras, in beds 800 feet above the Meekoceras beds.

Genus DINARITES Mojsisovics.

1882. Dinarites, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reich-

sanstalt Wien, vol. 10, p. 5. o )
1886. Dinarites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg, Tth ser., vol. 33,
No. 6. p. 9. .

1895. Dinarites, Waagen, Iossils from the Ceratite formation: Sa]t‘Rfmge Fossils, vol. 2, p. 23 (Mem. Geol.
Survey, India, Pal. Indica, 13th ser.). .

1895. Dinavites, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém. Com. Géol.,
St.-I"6étersbourg, vol. 14, No. 3, p. 11

1895. Dinarites, Salomon, Geologische und palmontologische Studien iiber die Marmolata: Palreontographica,
vol. 42, p. 179.

1900. Aplococeras, IHyatt, Cephalopoda: Text-book of Paleontology, by K. A. von Zittel (translated by C. R.
Rastman), p. 556. -

1900. Plococeras, Hyatt, Cephalopodn : Text-book of Paleontology, by K. A. von Zittel (translated by C. R.
Eastman), p. 556.

1900. Psendodinarites, Hyatt, Cephalopoda: Textbook of Palmontology, by K. A. von Zittel (translated by
C. R. Eastman), p. 559.

1902. Dinarites, Mojsisovics, Das Gebirge um- Hallstfxtt Die Cephalopoden der Hallstiitter Kalke: Supple-
ment-IHeft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 20, p. 12.

1903. Dinarites, Kittl, Die Cephalopoden der oberen Werfener schichten von Mué in Dalmatien: Abhandl.
K.-k. geol. Reichsanstalt Wien, vol. 20, pt. 1, p. 12.

1907. Dinarites, Bohm (in J. Wanner), Triaspetrifakten der Molukken und des Timorarchipels: Neues Jahrb.,
Reilage-Band 24, p. 211.

(Not 1905. Dinarvites, IHyatt and Smith, The Triassic céphalopod genera of Ameuca Prof. Paper U. S. Geol.

F Survey No. 40, p. 161=Cuccoceras Diener.)

Dixarrres pEsErTORUM Smith, sp. nov.
Plate LXXXIX, figures 3-7, Plate XCVIII, figures 13-18.

Form robust, moderately evolute, widely umbilicate. Sides convex, curving to the broadly
rounded venter without distinct ventral shoulders. The height of the whorls is one-third of
the diameter of the shell and the width is slightly less than the height. The outer whorl
embyaces about half the inner and is indented by it to less than one- emhth of the height. The
width of the umbilicus is about two-fifths of the diameter of the shell. ,The surface is orna-
mented with weak low folds that extend about orie-third of the distance from the umbilical
shoulders and become obsolete on the flanks. There are about twenty of these folds to a
revolution. The septa are. ceratitic, consisting of a divided ventral lobe, two -laterals, all
slightly serrated, and a small anxiliary on the umblhcal suture.

Dinarites desertorum resembles Danubites ﬁsszyﬂzmtus \IO]SISOVICS, but is not quite
so compressed as the Arctic species and has lower whorls. It also greatly resembles Dinarites
avisianus Mojsisovics,® but is somewhat more ]nvolute and has weaker sculpture.

1 Arktische Triasfaunen, Mém. Acad. imp. sci. St.-Pétersbourg, Tth ser., vol. 33, No. 6, 1886, p. 26, PL IX, figs. 18 and 19.
2 Pie Cephtlopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, p. 13, Pl. XXVII,
figs. 17-21.
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Dimensions of the type specimen of Dinarites desertorwm.

Diameter e 25
Height of last whorl___ < e 8.5
Height of last whorl from the preceding____________ . 7.5
Width of last whorl - e e 7
Involution___ e 1
Width of umbilicuS o ______ e S 9.5

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Can-
yon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., asso-
ciated with Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakei, Nevadites whitneyi,
Protrachyceras meeki, Sageceras gabbi, Daonella dubia, and other species.

DrNarrres? pyeM&EUS Smith, sp. nov.
Plate LXXXIX, figures 8 and 9.

Whorls robust, moderately evolute, with rounded cross section. Umbilicus wide and shal-
low. Surface ornamented with coarse lateral folds that run high up the sides, and in some
specimens cross the venter, but become nearly obsolete on the periphery. The septa appear to be
ceratitic but could not be exposed on the type specimen.

Dinarites pygmeus is closely allied with D. desertorum but is more robust and has much
stronger sculpture. This species may possibly belong to Danubites Mojsisovics, but the re-
semblance to the Mediterranean group of Dinarites makes this improbable.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerlv Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Nevadites whitneyi, Protrachyceras mee/m, Sageceras gabbi, Daonella dubia,
and other species.

Genus CUCCOCERAS Diener.

1905. Cuccoceras, Diener, Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. I\ Alxad\”
‘Wiss. Wien, vol. 114, pt. 1, p. 798.

1892. Dinarites (in part), Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part
I: Denkschr. K. Akad. Wiss. Wien, vol. 59, p. 259.

1905. Dinarites (in part), Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S.

Geol. Survey No. 40, p. 161.
1907. Cuccoceras, Diener, The fauna of the Him‘\l‘\yan Muschelkalk : Himalayan fossils, vol. 5, Mem. No. 2,
p. 84 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).
+1912. Cuccoceras, Arthaber, Ueber die Horizontierung der Fossilfunde am Monte Cucco ( (italienische Carnia)
und iiber die systematische'Stellutig von Cuccoceras Dien.: Jahrbuch K.-k. geol. Reichsanstalt, vol.

62, Heft 2, p. 338. B

Type—* Trachyceras” cuccense Mojsisovics.

Form evolute, discoidal, laterally compressed, widely umbilicate, little embracing. Sides
flattened, shoulders abrupt, venter rather narrow and low. Septa ceramtlc, lacking the auxiliary
lobe. Surface ornamented with ribs and constrictions that cross the venter Wlthout interrup-
tion. This group was formerly assigned to Dinarites, from which it differs in the flattened
form and the constrictions.

Diener has grouped Trachyceras cuccense, “T.” taramelli M0351sov1cs, ‘the Bosnian
« Dinarites” labiatus Hauer and D. ornatus Hauer, and the Indian Cuccoceras yoga Diener
under his new genus, to which must also be added “ Dinarites ” bonw-viste Hyatt and Smith,
which latter species is very closely related to Dmamtes ” ornatus Hauer, and also to C. yoga

Diener.
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Occurrence.—Cuccoceras occurs sparingly in the Middle Triassic Bosnian horizon of the
Mediterranean region, India, and America. It is more abundant in the Alpine province and
seems to be indigenous there.

'

Cuccoceras BoNm-visTE Hyatt and Smith.
Plate X, ﬁgures 1-6.

1905. Dinarites bone-visie, Hyatt and Smith, The Triassic cepha]opod genem of Amerlcfl Prof. Paper U. S
Geol. Survey No. 40, p. 162 Pl. LX, figs. 1-6.

Form evolute, discoidal, laterally compressed. Whorls low and increasing slowly in height.
Sides flattened, with abruptly rounded umbilical shoulders, and narrow, rounded venter. Abdom-
inal shoulders like the ventral, but less abrupt. The involution is very slight, being less than
one-tenth of the height of the whorl. The umbilicus is wide and shallow. The height of the
whorl is one-third of the total diameter of the shell, and the width is three-fifths of the height.
The width of the umbilicus is two-fifths of the diameter of the shell. |

The surface is ornamented with both ribs and constrictions. The ribs begin on the um-
bilical shoulders and run nearly straight up the sides and across the venter without interruption,
although they become weaker at the abdominal shoulders. They divide into pairs at a point
about halfway up the sides, and also new ribs are frequently introduced by intercalation,
although at irregular intervals. The constrictions are parallel with the ribs and occur about
eight to a revolution. This ornamentation shows on the cast as distinctly as on 4¢he shell.

The septa consist of a divided ventral lobe, a principal lateral lobe, and a small auxiliary.
The lobes are slightly serrated, the saddles entire. The length of the body chamber is unknown,
but is at least two-thirds of a revolution.

. i
Dimensions of the type specimen of Cuccoceras bone-viste.

Mm.
Diameter P, e e e e 52
. Height of last whorl 17.5
Height of last whorl from the preceding_________ 16
‘Width of last whorl_____ e 11
Involution .o e 1.5
Width of umbilicus oo e - 22

Cuccoceras bonw-vistew resembles the group of Dinarites circumplicati, but is unlike most
other species of this genus. A similar species, “Dinarites” ornatus, has been described by
‘F. von Hauer? from the upper Muschelkalk, zone of Ceratites trinodosus. In describing this
species Hauer says that it may possibly belong to another genus, on account of the constrictions,
which are usually lacking on typical Dinarites. It is, however, nearer to this than to any other
genus, and Hy’ttt and Smith preferred not to found a new genus on such slight differences.
Hauer’s species has recently been assigned by Diener * to his genus Cuccoceras, and “Dinarites
bona-viste should also be classed in the same group.

Horizon and locality.—Cuccoceras bonw-viste was found in the upper Middle Triassic,?
at Unionville, Buena Vista Canyon, West Humboldt Range, Nev:, associated with Acrochordi-
ceras hyatti, Beyrichites rotelliformis, and other species characteristi¢ of that horizon. A
single specimen of this species was also found in the same horizon and association in Star
Canyon, near the Sheba mine, in the West Humboldt Range.

1 Beltriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I: Denkschr. K. Akad. Wiss. Wien, vol. 59,
1892, p. 259, PL 11, figs. 6a—d.
¢ Entwurf ciner Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K. Akad. Wiss. Wien, vol. 114, pt. 1,
1903, p. T78. .
KEquivalent to the Upper Muschelkalk of Europe.



72 THE MIDDLE 'TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA.
Genus CERATITES de Haan.

1825. Ceratites, De Haan, Monographicee Ammoniteorum et Goniatiteorum Specimen, p. 39.

1879. Ceratites (in part), Mojsisovics, Vorliiufige kurze Uebersicht der Ammoniten-Gattungen der Mediter-
_ ranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt Wien, p. 198.

1882. Ceratites, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz; Abhandl. K.-k. geol. Reich-

sanstalt Wien, vol. 10, p. 18. ~
1886. Ceratites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sm St. Pétersbourg, 7th ser., vol. 33, No.
6, p. 19.

1887. Ceratites. Hauer, Cephalopodm des Bosnischen Muschelkalkes von Han Bulog bei Sarajevo: Denkschr.
K. Akad. Wiss. Wien, vol. 54, p. 24. )

1888. Ceratites, Mojsisovics, Ueber einige japanische Trias-Fossilien: Beitr. Pal. und Geol. Oesterreich-
Ungarns und des Orients, vol. 6, p. 168, ,

1892. Ceratites, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I:
Denkschr. K. Akad. Wiss. Wien, vol. 59, pt. 1, p. 260.

1893. Ceratites, Mojsisovics, Das Gebirge um Hallstatt, Part I; Die Cephalopoden der Hallstiitter Kalke:
Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 2, p. 397.

1895. Ceratites, Waagen, Fossils from the Ceratite formation: Salt Range fossils: vol. 2, p. 3¢ (Mem. Geol.
Survey India, Pal. Indica, 13th ser.). .

1895. Ceratites, Diener, Cephalopoda of the Muschelkalk: Himalayan fossils, vol. 2, pt. 2, p. 5 (Mem. Geol.
Survey India, Pal. Indica, 15th ser.).

1896. Ceratites, Arthaber, Die Cephalopodenfauna der Reiflinger Kalke: Beitr, Pal. und Geol. Oesterreich-

) Ungarns und des Orients, vol. 10, pt. 1, p. 43.

1896. Ceratites, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part II:
Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 251. ‘

1896. Ceratites, Toula, Iline Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und Geol.
Oesterreich-Ungarns und des Orients, vol. 10, pt. 4, p. 166.

1897. Ceratites, Diener, Cephalopoda of the Lower Trias: Himalayan fossils, vol. 2, pt. 1, p. 20 (Mem.
Geol. Survey India, Pal. Indica, 15th ser.).

1898. Ceratites, Tornquist, Neuere Beitriige zur Geologie und Paliiontologie der Umgebung von Recoarc und
Schio in Venetien, Part IV : Zeitschr. Deutsch. geol. Gesell., vol. 50, pt. 14, p. 59.

1900. Ceratites, Diener, Die Triadische Cephalopoden-Fauna der Schiechlingh$he bei Hallstatt: Beitr. Pal.
und Geol. Oesterreich-Ungarns und des Orients, vol. 12, p. 5.

1901. Ceratites, Philippi, Die Ceratiten des oberen deutschen Muschelkalkes: Pal. Abhandl. von Dames und
Koken (Neue Folge), vol. 4, pp. 347—458. .

1902. Ceratites, Mojsisovics, Das Gebirge um Hallstatt, Part I; Die Cephalopoden der Hallstiitter Kalke: Sup-
plement-Heft Abhandl. K.-k. geol. Reichsanstait Wien, vol. 6, pt. 1, 1st half, p. 326.

1903. Ceratites, Arthaber, Neue Funde in den Werfener Schichten und im Muschelkalke des siidlichen Bakony :
Resultate der wissenschaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, p. 24.

1904. Ceratites, Martelli, Cefalopodi triasiui di Boljevici presso Vir nel Mountenegro: Pal. Itdlica, vol. 10, p. 80.

1905. Ceratites, Diener, Intwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzuugsber. K. Akad.
Wiss. Wien, vol. 114, pt. 1, p. 765.

1905. Ceratites, Hyatt and Smith, 'Che Trlaselc cephalopod genera of America: Prof. Paper U. S. Geol. Survey '
No. 40, p. 168S.

1906. Ceratites, Martelli, Contributo al Muschelkalk superiore del Montenegro: Palmontographia Italica, vol.
12, . 124.

1907.- Ceratites, Diener, The fauna of the Himalayan Muschelkalk : Himalayan fossils, vol. 5, Mem. No. 2, p.
33 (Mem. Geol. Survey, India, Pal, Indica, 15th ser.).

1912. Ceratites, Arthaber, Ueber die Horizontierung der Tossilfunde am Monte Cnceo (italienische Carnia) und
iiber die systematische Stellung von Cuccoceras Dien.: Jabrb. K.-k. Geol. Reichsanstalt, vol. 62, Heft.
12, p. 342,

Type—Ammonites” nodosus Bruguiere, described by De Haan.?

This genus, which is the commonest and most widely distributed of Middle Triassic
ammonites, as well as the most characteristic, is the most difficult of all to define. After De
Haan introduced the name Ceratites, all ammonites with ceratitic septa were assigned to this
genus, thus including species from the mest diverse genera and even families. The type species
is common in the Germanic basin but until recently unknown outside of that province, and so
most of the -writers that have dealt with Ceratites have described species from other provinces
and other regions. It could not be expected that they would all agree with the type and

1 Monographise Ammoniteorum et Goniatiteorum Specimen, 1825, p. 39.
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hence these writers have had free rein to extend the genus as pleased them. They have thus
extended the generic limits, which is allowable and necessary, but there has been little uniformity
in their extensions. Ifurther than this, they have overlooked the fact that the original type
must be the typical form, and in many of their works treat the group of Ceratites nodosi as
exceptional, and the Alpine and Asiatic forms as normal, which is unwarranted.

Waagen’s* monograph was the first to give a comprehensive, elastic, and exact definition
of the genus Ceratites, and even his work was based entirely on Asiatic species, which depart
considerably from the Germanic prototypes and probably do not even belong to this genus.
Dr. A. Tornquist was the first to make a systematic comparison of the Germanic Ceratites
with the Alpine and other groups, and to him is due the reestablishment of the group of
nodosi in its real importance as comprising thé typical and normal forms. :

The monograph of Dr. E. Philippi on the Ceratites of the Germanic Trias has described
fully the morphology of the Ceratites nodosi and has given a means of comparison of the
extra-European forms with the typical species. In this work Dr. Philippi has restricted the
genus to the group of nodosi, throwing out many forms hitherto regarded as subgenera. In
the opinion of the writer he ias justified in so doing, but still further elimination will be
necessary before the genus becomes monophyletic. ’

The group of nodosi embraces forms of moderate involution, not deeply embracing but
increasing rather rapidly in diameter, thus causing the umbilicus to be wide. The whorls are
subquadratic in cross section, usually higher than wide, with square abdominal shoulders and
flattened venter.

The sculpture consists of rivs starting out from knots on the umbilicus and running nearly
straight up the sides, either single or bifurcating. These ribs do not usually extend beyond
the abdominal shoulders, which separate the sculptured sides from the ventral portion, usually
destitute -of all sculpture, except that in a few groups there is a low central ridge. The
-umbilical and abdominal shoulders are often provided with strong knots, which may also occur
on the ribs on the sides. These knots, however, are not set close together as in Balatonites and
Trachyceras. . '

The septa consist of rounded saddles and serrated lobes; the external lobe is divided by a
siphonal saddle into two rather narrow branches. There are two laterals and =a series of several
small auxiliaries, which may be reduced to mere denticulations of a nearly straight saddle.
The internal (antisiphonal) lobe is long, narrow, and bifid, flanked by a lateral and an
auxiliary series, corresponding closely with the outside septa. In the more specialized forms
the lobes ‘may be weakly ammonitic. The body chamber is rather short, not more than
three-quarters of a revolution in length.

Ceratites has a great resemblance to Flungarites, from which it differs in the rugose
sculpture, the greater evolution, and more robust form. The two genera agree exactly in
septation and this resemblance indicates their kinship. Hungarites is the older and more
primitive form but can not be the ancestor of Ceratites. Mojsisovics has always regarded
Dinarites as the radicle of this group, but this genus appears not to have existed in the older
part of the Lower Triassic in beds older than those containing Ceratites, whereas Hungarites
occurs even in the Permian. This latter genus is usually classed with the Leiostraca, but this
artificial classification can not separate groups that are manifestly closely related.

Mojsisovics ? attached to the genus Ceratites a multitude of so-called subgenera, most of
which bear little resemblance to the group of nodosi and probably have little kinship with it;
but as they do not occur in the American Triassic the writer can not enter into a critical
discussion of them. '

Ceratites is characteristic of the Middle Triassic of the Mediterranean, oriental, Arctic,
and American regions, but-in India and Siberia it is cited from the Lower Triassic. It has also

1Tossils from the Ceratite formation: Salt Range fossils, vol. 2, 1895 (Mem. Geol. Survey India, Pal. Indica, 13th
ger.; .

2Das Gebirge um Hallstatt, Part 1; Die Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt Wien,
vol. 6, pt. 2, 1893, p. 397. )
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been described by Mojsisovics from the Upper Triassic of the Alpine province, although the
forms ascribed to Ceratites are greatly modified from the original type of the nodosi, and
probably not congeneric with it.

Mojsisovies® regards the group of Ceratites robustus Keyserling (Keyserlingites Hyatt=
Robustites Philippi) as the most primitive members of the genus Ceratites, characterized by the
strong umbilical and shoulder knots, without lateral knots. Mojsisovics thought that this’ group
developed out of the group of Dinarites spiniplicatus Mojsisovics, (=Olenikites Hyatt), which
. is quite likely; but the origin of Ceratites s. str. out of Keyserlingites is not so certain. A.

Tornquist 2 agrees with Mojsisovics in his theory that the binodosi developed out of the subro-
busti, but E. R. Philippi ® says that the Ceratites subrobusti are not only not the ancestors of
the true Ceratites nodosi but that they are not even Ceratites at all. According to him, the
subrobusti came from Olenikites, but the true Ceratites came from Meekoceras Hyatt or some
kindred form of the Meekoceratidee. According to Mojsisovics the genealogy of Ceratites is
as follows: Dinarites spiniplicati (Olenikites) >Ceratites subrobusti (Keyserlingites) >Cera-
tites s. str.; Dinarites nudi > Ceratites polaris (Arctoceras) >Ceratites circumplicati; Cera-
tites obsoleti (Danubites) >Ceratites geminati (Gymmotoceras). But of all these Philippi
admits only the group of Ceratites nodosi as members of the genus Ceratites.

The Dinarites spiniplicati are known only in the Arctic region, and their descendants, the
Ceratites subrobusti, only in the Arctic and the Indian regions. The Ceratites nodosi (Ceratites
s. str.), are abundant in the Mediterranean region and in the American region, rare in the
Indian, and wholly unknown in the Arctic. The Ceratites geminati are abundant in the Arctic
and American regions, doubtful in the Indian,and wholly absent in the Mediterranean. Accord-

-ing to Philippi* all the true Ceratites of the Muschelkalk of the Mediterranean region belong
to the group of C. nodosi, which would speak for the community of origin of that portion
of the genus, at any rate.

Accordmg to Tornqulst‘S the Arctic region was the place of origin of the primitive
Ceratites; these developed out of Olenikites, and the Mediterranean Ceratites nodosi originated
from immigrants of the parent stock of Keyserlingites and not from endemic Dinarites. This
view is in substantial harmony with that of Mojsisovics but diametrically opposed to that of
Philippi. The writer is inclined to agree with Philippi that the nodosi came from some
member of the Meekoceratidee, though he accepts the phylogeny of the other so-called Ceratites
substantially as Mojsisovics gave it. This would necessitate breaking up the old genus
Ceratites, as Hyatt did; it does not, however, afford any ‘justification for breaking up the
Ceratites nodost into several genera. Hyatt’s genus Paraceratites, named with C. elegans as
the type, can not stand independently because the group does not differ in any essential from
the type of the genus Ceratites. C. Diener® says that Ceratites luganensis Merian - (of the
group of C. elegans) is probably allied to the forms described by Hauer from Bosnia under
the name of Hungarites. But the sculpture of the group of (. elegans is that of typical
Ceratites, whereas the Bosnian forms referred to belong to Eutomoceras Hyatt and are closely
allied to £. laubei Meek, being all provided with a high ventral keel with marginal furrows.
The group of C. elegcms has no true keel but merely a slight sharpening of the venter along
the middle. If a new name, however, should be given to the group of Ceratites with median

1Das Gebirge um Hallstatt, Part I; Die Cephalopoden der Hallstiitter Kalke: Supplement Heft Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 6, pt. 1, 1st half, 1902, p. 27.
2 Neuere Beitriige zur Geologie und Palaontologle der Umgebung von Rocoaro und SCth in Venetien, Part IV, Zeitschr

Deutsch. geol. Gesell, vol. 50, No. 2, 1898, p. 227.

S Die Ceratiten des oberen deutschen Muschelkalkes : I"llueont Abhandl. von Dames und Koken (new series), vol. 4,
1901, p. 89.

4 Idem, p. 97.

5 Neuere Beitriige zur Geologie und Paliiontologie der Umgebung von Recoaro und Schio in Venetien, Part IV:
Zeitschr. Deutsch. gedl. Gesell,, vol. 50, No. 2 (1898), p. 227, and Centralblatt fiir. Min. Geol. und Pal,, 1901, p. 391.

6 Die Triadische Cephalopoden-Fauna der SchiechlinghShe bei Hallstatt: Beitr. Pal. und Geol. Oesterreich-Ungarns
und des Orients, vol, 12, 1900, p. 10.
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keel, the name Paraceratites propcsed by Hyatt * will have to be used. Three years afterwards
this same name was proposed by E. Kittl? for a group under Dinarites. In any case, whether
Hyatt’s name is adopted or not, the name proposed by Kittl must be changed.

A. Hyatt® gave the name Eudiscoceras to a flattened Ceratites, but this name can only be
a synonym as there are complete gradations connecting the compressed with the robust forms.
The fragment upon which Eudiscoceras was founded is incapable of recognition, and the
generic title will have to be dropped. The species which was the type of Eudiscoceras, Z.
gabbi Meek, probably belongs to the group afterwards named by Hyatt Paraceratites, but is
too poorly preselved to warrant this reference.

According to Diener* the genus Ceratites includes 12 divisions or subgenera, namely: (1)
Ceratites s. str. (including Paraceratltes Hyatt) ; (2) Hollandites Diener, the group of Indian
circumplicati; (3) Philippites Diener, the group of Ceratites erasmiy (45 Peripleurocyclus
Diener, a group very like Acrochordiceras Hyatt; (5) Gymnotoceras Hyatt, the Arctic group
of Ceratites geminati; (6) Salterites Diener, nearly allied to Keyserlingites Hyatt; (7)
Haydenites Diener, a group apparently intermediate between Keyserlingites Hyatt and
Acrochordiceras Hyatt; (8) Halilucites Diener, including the arietiform ¢ Hungarites ” of the
Bosnian Muschelkalk; (9) Arctoceras Hyatt, the group of Ceratites polaris; (10) Keyser-
lingites Hyatt, the group of Ceratites subrobustus; (11) TFlorianites Hyatt, the Mediterranean
group of Ceratites floriani, ; (19) Danubites Mojsisovics, the Arctic group of Ceratites obsoleti.

The writer is of the opmlon that this grouping is in great need of revision, in the followmg
respects: Halilucites comprises the arietiform Hunga.rltes of the Bosnian Muschelkalk and is
either a synonym or subgenus of Eutomoceras Hyatt, for the type species of Hungarites Mojsis-
ovics is one of the a,rietiform group and closely allied with Eutomoceras laubei Meek, the type
of Eutomoceras. It is an impossibility to distinguish Florianites Hyatt from the previously
named Danubites Mojsisovics, and neither is an ancestor or a descendant of Ceratites s. str.,
hence they should not be regarded as subgenera under it. The group of Ceratites elegans,
characterized by compressed whorls and ventral keel, is as distinct from the typical Ceratites
nodosi as some of the subgenera recognized by Diener and should be included in the list, as
Hyatt gave the name Paraceratites tp this group. :

The subgenus Salterites Diener seems to the writer to be too similar to Hollandites to
justify a separation of the two. Haydenites, on the other hand, is too similar to Acrochordi-
ceras to be included under Ceratites. Arctoceras Hyatt, group of Ceratites polaris, is nothing
more than a synonym of Meekoceras, and though it may be an ancestor of Ceratites it can not
be included even as a subgenus in the group under discussion. A fuller statement concerning
this will be given below. Whether these groups of Ceratites should be regarded as subgenera or
as independent genera depends at present upon the inclination of the individual writers. But
eventually only those groups can be retained under Ceratites that have a common origin with
C. nodosus. ,

The probable relations of the various groups of Ceratites found in the American Triassic
are given below, but it must be borne in mind that these groups all occur together in the samé
beds and have not been found in their geologic sequence. The supposed genetic relations are
based on the morphology of the species discussed, which is the best that can be done until the
genetic series can be found in their stratigraphic sequence.

The most primitive group of Ceratites in the American Triassic is that of C. rotuloides,
which, however, is not thought to have been the ancestor of its contemporaries but merely to
have preserved little altered the characters of that ancestor. It retains many of the marks of
the Meekoceratide, and will probably be found grading over into that group when the faunas of

1 Cephalopoda (in Zittel and Eastman’s Textbook of palmxontology, 1900, p. 559).

aDie Cephalopoden der oberen Werfener Schichten von Mué¢ in Dalmatien: Abhandl. K.-k. geol. Reichsanstalt Wien,
vol. 20, pt. 1, 1903, p. 28. . ’

37. 8. Geol. Bxpl. 40th Par., vol 4, 1877, p. 128.

¢ Entwurf elner Systematik der Ceratitiden des Muschelkalkes: Sitzungsber, K. Akad. Wiss. Wien, vol. 114, pt. 1,
1903, p. 791. :
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the lower part of the Middle Triassic are better known. It may, however, be merely an atavistic,
reversmnary group.

Next in development comes the group of Ceratites occidentalis Smith, in whlch the simple
lateral ribs begin to form marginal knots but without umbilical or lateral tubercles.

A step upward in complexity brings us to the group of Ceratites kingi Smith, in which

there are umbilical and marginal tubercles and faint rudiments of a keel. From the group of
0. kingi developed two divergent groups: CO. ¢ricki Smith (Paraceratites Hyatt), with its dis-
_ tinct ventral keel, and €. bosnensis Hauer, with its strong spines and development of the ventral
shoulder sculpture. G. von Arthaber?® has recently proposed the subgeneric name Kellnerites
for the group of Ceratites bosnensis Hauer. From the group of . bosnensis developed Ne-
vadites Smith and from that genus at least a part of the Trachyceratea.

The group of Ceratites humboldtensis Hyatt and Smith apparently is not an offshoot of
the main stock of Ceratites but sprang from the Ccratites obsoleti, through the geminati (Gym-
notoceras Hyatt). Thus the resemblance of the . Aumboldtensis group to the nodosi is a con-
vergence phenomenon and may possibly be due to atavism.

The -group of circumplicati (Hollandites and Philippites of Diener) must have developed
from an ancestor very similar to that of the geminati, and this same radicle gave rise to the
genus Beyrichites Waagen, which has many of the characters of the geminati and of the circum-
plicati, but in its development of the septa has gone farther than either, far enough to warrant
its separation as an independent genus.

The subrobust; (Keyserlingites Hyatt) are not certainly known in America, but a kindred
group, Haydenites Diener, is found there. Both probably developed out of Olenikites Hyatt,
of which the far-off ancestor is probably some member of the Meekoceratidee.

It is clear that the so-called Ceratites of even the limited faunal province of Nevada con-
stitute a highly complex aggrecatlon of divergent and convergent groups, classed together
_ because of their similarity. It is also clear that this similarity is due in some cases to reall;
close relationship, in others to parallel development from kindred radicles, and in still others
to convergence of stocks in which the remote ancestors were related, or to atavism. There may
even be cases of convergence where the ancestral stocks were not closely related, but this is more
difficult to prove. Itseems probable that some of the species that are very similar are not nearly
so closely allied as others that are very unlike. A case in point is the resemblance of the keeled
group of Ceratites (Paraceratites) to Eutomoceras. But the resemblance is greatest at maturity,
and the ontogeny of the two groups is not the same. Ultimately of course they are related, for
both belong to the Ceratitoidea, but the divergence began before either Ceratites or Eutomoceras
had originated. This convergence can not be charged to atavism, for neither group had an.
ancestor with ventral keel and sigmoidal ribs with lateral tubercles.

Another case is the resemblance of the group of Ceratites humboldtensis to the C. nodosi,
but here we see a development along snmhr lines in two nearly allied, but slightly dwertrent
stocks.

The adults of the group of Ceratites bosnensis resemble the typical nodosi, but the young
resemble Ieyserlingites; whether this is accidental convergence or whether this is atavism in
both groups can not now be decided. It may be that the tendency of nearly all the American
Ceratites to form lateral knots or spines, at extreme maturity or old age, is an atavistic rever-
sion to an ancestor like Olenikites or Keyserlingites. To demonstrate this would require a -
close study of the ontogeny not only of the American Ceratites, but also of those from other
regions. No such study has yet been made, and is hardly possible with the material at present
available. The writer, however, has made a careful study of the ontogeny of several species
under each group Ieplesented n the American Trm<1c, and the remarks here given are based
on. that study. :

1 Ueber die Horizontierung der Fossilfunde am Monte Cucco, ete.: Jahrb. K.-k. geol. Reichsanstalt, 1912, vol. 62, Heft 2,
D. 342, M :
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Philippi * has expressed himself strongly in favor of the origin of Ceratites from Meeko-
ceras. Diener also inclines somewhat doubtfully toward this opinion. The writer believes
that there can be no doubt as to the correctness of this theory, and he would go still further,
selecting the group “Koninckites” as the probable ancestral group. Mojsisovics? described
the group of Ceratites polaris from the supposed Middle Triassic, Posidonomya beds, of Spitz-
bergen; of this group, C. lindstrémi Mojsisovics differs from C. costatys Oeberg only in the
serrations of the lateral lobes. In C. lindstréomi the first and second laterals are trifid, whereas
in 0. costatus the first lateral is four-pointed, and the second only bifid. But this difference
is no greater than may be observed on many specimens of Meekoceras mushbachanuwm, where
frequently the second lateral is only bifid, though it is usually trifid. . sémplez Mojsisovics
is probably only the young of C. costatus, and C. whitei Mojsisovics is probably only the later
adolescent stage of the same species; C. lindstroms is hardly more than a varviety of C. costatus.
All these are only Meekoceras, contemporaneous with and very closely allied to /. mushbach-
anum of the Lower Triassic, as will be seen from the figures of that species given in this
work, for comparison with Ceratites. (See Pl. LXXTI, figs. 1 and 2; Pl. LXXIII, figs. 1-6;
Pl LXXXIV, figs. 1-23.)

Meekoceras mushbachanum has already been sufficiently described.* Additional material,
collected since the former work was printed, shows much stronger 1‘e1‘lti0nship to the Ceratites
polaris group than any specmlens previously illustrated. Thelefore a series showing the
development of this species is figured in the present work.. All these specimens came from the
Lower Triassic, Meekoceras zone, of southeastern Idaho, chiefly from White’s locality No. 1,
5 miles southeast of John Grays Lake; the locality of each specimen is indicated in the expla-
nation of the plates. They were associated with Meekoceras gracilitatis White, Flemingites
russelli Hyatt and Smith, Ussuria waagensi Hyatt and Smith, Pseudosageceras intermontanum
Hyatt and Smith, Cordillerites angulatus Hyatt and Smith, and many other ‘species character-
istic of this horizon.

In the larval stage, 2/ eelkoceras mushbachanum is like Lecanites, which 1s probablv the
immediate ancestor of all the Meekoceratide, and thus of Ceratites. This stage is shown on
Plate LXXIV, figures 20-23. At a diameter of 10 millimeters the septa are still goniatitic,
but the whorl is already flattened and the lobes are more numerous.  This stage resembles
Ambites Waagen, although that genus was assigned by Waagen to the Noritide. This stage
is shown on Plate LXXIV, figures 18 and 19. At a diameter of 14 millimeters the septa are
already slightly ceratitic, Plate LXXIV, figures 16 and 17, and the transition to Meekoceras
hasbeenmade. Ata diameter of 20 millimeters the shell resembles Ceratites simplex Mojsisovics,
being compressed, nearly smooth, and involute; this is shown on Plate LXXIV, figures 11-15.
At a diameter of 30 millimeters the shell resembles Ceratites whitei Mojsisovics, becoming more
evolute and robust, and showing the beginning of the lateral folds or ribs. This stage is shown
on Plate LXXIV, figures 5-10. ,

When maturity is reached the lateral ribs become sharply defined, the umbilicus is w1der
and the shell less compressed, and at a diameter of 85 millimeters the 1esemblance to Ceratites
costatus Oeberg in very strong. The early mature stage is shown on Plate LXXIV, figures 1-3.

In later maturity the shell resembles Ceratites lindstromi Mojsisovics, which is probably
only a synonym of (. costatus. At this stage the simple ribs are more numerous and finer in

1 Die Ceratiten des oberen deutschen Muschelkalkes: Palwont. Abhandl. von Dames und Koken (new series), vol. 4,
1901, p. 89. .

2 Arktische Trinsfaunen : Mém. Acad. imp. sci. St.-Pétersbourg, 7th ser., vol.’ 33, No. 6, 1886, pp. 29 et seq.

3 Hyatt, Alpheus, and Smith, J. P., The Triassic cephalopod genera of America : 'Prof. Paper U. 8. Geol. Survey No. 40,
1905, p. 149, P1. XV, figs. 1-9; I’l. XVI, figs. 1-3; PL XVIII, figs. 1-7; PL LXX, figs. 8-10. °

16279°—No. 83—14——6



78 THE MIDDLE TRIASSIC MARINE INVERTEBRATE FAUNAS OF NORTH AMERICA.

proportion to the size of the shell. This stage is shown on Plate LXXII, ﬁgures 1 and 2; and
Plate LXXITII, figures 1-6.

As the group of Ceratites polaris is identical with ‘Meekoceras and as this group was
thought by Mojsisovics to belong to Ceratites, it is highly probable that this is the ancestral
group from which Ceratites sprang. This is true, however, only of the nodosi, and their
-immediate kindred, for the ancestors of Gymnotoceras, Hollandltes, and their mlhes must, be
sought in other groups of Meekoceras rather than in that of M. mushbachanum. Nor does the
writer mean to assert that this particular species was the parent of Ceratites, for the group is
well represented in India and Siberia, as well as in America, and the development may have
taken place equally well in either one of these regions.

In the Ceratitidee we have one of the most continuous and perfect genetic series to be
found among fossils. From the Gephyroceratide of the Devonian came Lecanites, and from
this radicle were derived the Meekoceratide. The group of Meekoceras mushbachanum seems
to be the ancestor of the Ceratites nodosi, and their immediate allies. Some other member of
the Meekoceratidee may have given rise to the group of Ceratites bosnensis, for the American
species of this group, though at maturity resembling the nodosi, in their youth show a decided
resemblance to Keyserlingites. The group of (. bosnensis shows a perfect transition to
Nevadites Smith and this in turn to Anclcites and the typical Trachyceratea. Thus the series
may be traced from the most primitive Paleozoic ancestors to the most*specialized ramifications
of the race that disappeared at the end of the Triassic.

G. von Arthaber * has recently proposed to subdivide further the Mediterranean Ceratites,
adding the following subgenera: Semiornites ‘Arthaber, type Ceratites cordevolicus Mojsiso-
vics; Bulogites Arthaber, type €. multinodosus Hauer ; Kellnerites Arthaber, type C. bosnensis
Hauer. These subgeneric groups are not characterized, and the characterlstlc forms are not
listed. It is not p0551ble to determine what the limits of the groups are, and so "the names can
not be used until this is done. It seems to the writer that Bulogites and Kellnerltes would fall
‘together, the former name taking precedence.

Groups of Ceratites in the American Triassic.
A. Ceratites nodosi.
I. Group of Ceratites rotuloides Smlth

With, neither umbilical, lateral, nor marginal knots. Branching ribs, usually forking on the
sides and becoming obsolete on the ventral shoulders. This is the most primitive type of sculp-
ture of the genus Ceratites, The nearest European form is C. prettoi Tornquist. The septa
are ceratitic, so far as they are known. This group is nearest to the ancestral Meekoceratide.

Ceratites applanatus Smith. ' ’

Ceratites rotuloides Smith.

Ceratites tenuispiralis Smith.

Ceratites willinmsi Smith.

Ceratites weaveri Smith.

I1. -Group of Ceratites occidentalis Smith.

With high whorls and compressed sides, as in group I, but with a development of marginal
knots on the ventral shoulders at the ends of the ribs. The nearest European form is C. planus
Arthaber. The septa are weakly ammonitic, bmchyphyl]md

Ceratites altilis Smith.

" Ceratites occidentalis Smith.

Ceratites gilberti Smith.

III. Group of Ceratites kingi Smith.

With umbilical and marginal tubercles. Ribs obsolescent. Faint rudiments of a keel, and
square shoulders, shqwing a tendency toward Paraceratites Hyatt. Ihe nearest European rela-
tive is 0. suavis Mojsisovies.

Ceratites kingi Smith.

Ceratites rectangularis Smith. p

t Ueber die Horizontlerung der Fossilfunde anm Monte Cucco (1tahen1sch‘, Carnia) und iiber die systematlsche Stellung
von Cuccoceras Dien.: Jahrb. K. k. geol. Reichsanstalt, vol. 62, Heft 2, 1912, p. 342.
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A. Ceratites nodosi—Continued, *
IV. Group of Ceratites elegans Mojsisovics (Paraceratites Hyatt).

With ventral keel, umbilical and marginal, and commonly with umbilical tubercles. The
septa are ceratitic in all the American species. To this group belong the Buropean C. elégtms
Mojsisovies, C. hungaricus Mojsisovics, C. luganensis Merian, C. trinodosus Mojsisovics, and the
Indian C. himaeleyenus. Paraceratites has a close similarity to Hungarites Mojsisovics, and
Eutomoceras Hyatt, but there is no genetic relationship. Paraceratites developed out of keel-
less Ceratites of the Middle Triassie, probably through the grodp of C. Iingi, but the ancestors
of'fltlngal'ites and Eutomoceras already had a keel in the Permian. ‘

1. Subgroup of Ceratites elegans with only lateral and marginal tubercles at maturity, but

with umbilical tubercles in youth.
Ceratites cricki Smith.
. Ceratites gabbi Meek.
Ceratites taurus Smith.
Ceratites trojanus Smith.
Ceratites vogdesi Smith.
2. Subgroup of Ceratites trinodosus, with umbilical, lateral, and marginal tubercles. This
is a purely artificial classification, and is merely a convenient grouping for 1dent1ﬁcat10n
Ceratites burckhardti Smith.
Ceratites clarkei Smith.
Ceratites newberryi Smith.
Ceratites trinodosus Mojsisovics.
: Ceratites wardi Smith.
V. Group of Ceratites bosnensis Hauer (Kellnerites Alth‘lbel)

With several rows of tubercles or spines on the ribs, showmg a transition to the Trachy-
ceratea. The young of all the American species resemble Keyserlingites, probably indicating
a derivation from that genus. From this group came Nevadites, the ancestor of Trachyceras.

Ceratites beecheri Smith. . '

Ceratites crassicornu Smith.

Ceratites ecarinatus Hauer. '

Ceratites fissicostatus Hauer,

Ceratites haguei Smith.

VI. Group of Ceratites humboldtensis Hyatt and Smith,

With strong lateral and marginal tubercles, and commonly a weak keel ridge. The young
of this group resemble Gymnotoceras, and even at maturity the forms show great affinity with
the geminati. The septa are usually slightly ammonitic. This group has the greatest resem-
blance to the Germanic Ceratites nodosi, but -this is probably due to convergence, or possibly
to atavism, for the Germanic group seems to have been derived dirvectly from Meekoceras.
The nearest Mediterranean relative appears to be C. sudnodosus Mojsisovics. The length of -
the body chamber is more than three-fourths of a revolution, much greater than in the group
of C. n0dosus.

Ceratites cornutus Smith.

Ceratites emmonsi Smith.

Ceratites humboldtensis Hyatt and Smith,

Ceratites karpinskyi Smith.

Ceratites nevadanus Mojsisovics.

Ceratites pilatus Smith.

Ceratites spinifer Smith.

Ceratites washburnei Smith.

R. Ceratites circumplicati. = ' .
VII. Group of Ceratites voiti Oppel and Ceratites erasmi Mojsisovics.

With rounded venter, circumplicate sculpture. No spines nor I\eel Septa usually slightly

ammonitic, brachyphylloid. )

1. Subgroup of Ceratites voiti Oppel, subgenus Hollandites Diener. With ribs weak on
the umbilicus, and strong on the 'higeher parts of the flanks. Young resembling Gym-
notoceras.

Ceratites montis-bovis Smith.
Ceratites organi Smith. . .

2. Subgroup of Ceratites erasmi Mojsisovies, subgenus Philippites Diener. With 'strong
umbilical and weak lateral sculpture. Young resembling Gymnotoceras, and general
form very similar to Beyrichites. : :

Ceratites argentarius Smith.
Ceratites lawsoni Smith.’
Ceratites ransomei Smith.
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C. Ceratites geminati.
VIII. Group of Ceratites blakei Gabb, subgenus Gymnotoceras Hyatt. -

With strong sigmoidal branching ribs, a distinct ventral keel, and little development of
lateral or shoulder tubercles. 'The septa are slightly ammonitic, brachyphylloid, on all the
American species. This group includes the Arctic geminati. It is well represented in the
Arctic region, not at all in the Mediterranean, and very doubtfully in the Indian region.

Ceratites beckeri Smith.

Ceratites blakei Gabb.

Ceratites hersheyi Smith.

Ceratites meeki Mojsisovics.

- Ceratites russelli Smith.

Ceratites spurri Smith.

Ceratites wemplei Smith.

A. CERATITES NODOSI.
I. Group of Ceratites rotuloides.

CERATITES APPLANATUS Smith, sp. nov.

Plate LIII, figures 9-14.

Form involute, discoidal, laterally compressed. Whorls high, and increasing rapidly in
height, deeply embracing, but not deeply indented by the inner whorls. Sides flattened, venter
narrow and slightly rounded, with distinct but not sharp ventral shoulders. Umbilicus narrow
" and shallow. Surface ornamented with weak dichotomous sigmoidal ribs but without knots or
"spines. The ribs bend forward at the ventral shoulders and become stronger but do not form

tubercles. ’ .
The height of the whorl is more than half the diameter of the shell and the width nearly

two-thirds of the height. The width of the umbilicus is one-fifth of the diameter of the shell
The septa are unknown.

Ceratites applanatus resembles (. rotuloides but is flatter and thinner and has weaker
sculpture. It also resembles Beyrichites tenuis but is distinguished by its stronger sculpture,
its distinct shoulders, and somewhat flattened venter.

Horizon and locality.—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, on the divide between Troy Canyon and the south fork of American Canyon, 4
miles south of Fitting post office (formerly IFoltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, Gymnotoceras blakes, Nevadites whitneyi, Beyrichites rotelliformas,
Sageceras gabbi, Daonella dubia, and other species.

CERATITES ROTULOIDES Smith, sp. nov,

Plate XLVII, figures 1-10. . ‘ )

<

Involute, laterally compressed, with high narrow flattened whorls, and very narrow um-
bilicus. Venter narrow and rounded, without central ridge. The height of the whorl is half
the diameter of the shell, and the width is two-thirds of the height. The outer whorl embraces
a little more than half of the inner and is indented by it to about one-fifth of the height. The
width of the umbilicus is less than one-fourth of the total diameter of the shell. The surface is
ornamented with numerous fine ribs starting from the umbilicus, branching just above it, and
running nearly straight up the flanks to the abdominal shoulders, where they bend slightly
forward and become obsolete There are no knots or spines on the shell. The septa are cerat1t1c,
but the saddles are slightly ammonitic.

«
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Dimensions of the type specimen of Ceratites rotuloides.

Mm
Diameter - —_— L JE NS SO 67
Height of last whorl______._____________. e e 28
Height of last whorl from the preceding ... . ___ 22
Width of last whorl_ e 17
Involution o e 6

Width of umbiliCuS . o e e - 13

Ceratites rotuloides closely resembles C. prettoi Tornquist,* but is somewhat more robust,
and has stronger ribs. It also resembles C. occidentalis Smith but has more compressed whorl,
finer and fewer ribs, and lacks the shoulder knots that characterize C. occidentalis.

Tornquist* assigns Ceratites prettoi Tornquist, C. beneckei Mojsisovics, and (. vicarius
Axthaber to the group of ¢. binodosus on account of their lack of umbilical sculpture. But the
three species mentioned should rather constitute a group by themselves, to which also €. rotu-
loides Smith would belong. They do not belong with €. binodosus, although they may have
developed out of that group by obsolescence of the sculpture.

Horizon and locality—C. rotuloides Smith occurs in the Middle Triassic, Daonella zone,
of Iossil Hill, on the divide between Troy Canyon and the south fork of American Canyon, 4
miles south of Titting post office (formerly Foltz), West Humboldt Range, Nev. A few speci-
mens were also found in the south fork of Cottonwood Canyon, West Humboldt Range. The
fauna with which it was associated is that of the zone of Ceratites trinodosus.

CERATITES TENUISPIRALIS Smith, sp. nov.
Plate XLVI, figures 17-25.

TFrom slender, evolute, widely umbilicate. Whorls low and increasing slowly in height,
higher than wide, not deeply embracing nor deeply indented by the inner whorls. The sides
are flattened, the ventral shoulders abruptly rounded, and the venter is somewhat convex, with
a weak Jkeel ridge. The surface is ornamented with distinct sigmoidal ribs that run nearly
straight up the sides and bend sharply forward at the ventral shoulders. Some of these ribs
bifurcate on the flanks, but there are no knots anywhere on the shell. There are about 23
umbilical and 36 marginal ribs to a revolution.

The outer whorl embraces five-eighths of the inner, and is indented by it to one-fifth of
the height. The height of the whorl is two-fifths of the diameter of the shell, and the width is
three-fourths of the height. The width of the umbilicus is nearly one-third of the diameter
of the shell. The septa are ceratite, with rounded saddles and five external lobes, of which two
are auxiliavies, the fifth low down on the umbilical shoulders..

Dimensions of thc type of Ceratites tenuispiralis.

© Mm.
D amMet e - o o e 34
Height of last whorl 14
Height of last whorl from the preceding___ L~ 11
Width of last whorl________ P o o 11.5
Involution . oo e 3

Width of a0 e o e 10

Ceratites tenuispiralis is closely allied. with €. rotuloides Smith, but differs in its greater
evolution, lower whorl, and stronger ribs. The species has an immature appearance and may
be in the adolescent stage, but it is certainly not the young of any species known in the Middle

1 Neuere Beltriige zur Geologie und Paliiontologie der Umgebung von Recoaro und Schio in Venetien, Part IV : Zeitschr..
Icutsch. geol. Gesell, vol. 50, No. 4, 1898, p. 645, PL XX, fig. 3.
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Triassic of Nevada, for the writer has examined the growth stages of all the Ceratites of this
formation and found no young of this character.

Horizon and locality.—Rather rare in the Middle Triassic, Daonella dubza zone, -Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, C. humboldtensis, Protrachyceras meeki, Nevadites whitneyi, Gymno-
toceras blakei, Beyrichites rotelliformis, Daonella dubia, and other species.

CERATITES WEAVERT Smith, sp. nov.

Plate XCVIII, figures 4-7.

Form evolute, discoidal, laterally compressed rather widely umbilicate. Umbilical shoul-
ders abruptly rounded, sides gently convex, curving up without abdominal shoulders to the nar-
rowly rounded venter. The height of the outer whorl is two-fifths of the diameter of the shell,
and the width is three-fifths of the height. The outer whorl embraces half of the inner and
is indented by it to léss than one-fourth of the height. The width of the umbilicus is one-third
of the diameter. of the shell. The surface is ornamented at maturity with fine, close-set, nearly
straight ribs that run from the umbilicus up the flanks, curve gently forward toward the
venter, and almost disappear in the middle. In youth strong umbilical ribs extend one-third of
the distance up the flanks. The septa are ceratitic, with rounded entire saddles and. four
external serrated lobes. '

Ceratites weaveri is most nearly related to C’ williamsi, but has the whorl more compressed
and shcrhtly less involute, and has more numerous and weaker ribs. Like C. wélliamsi, it is a
dwart form and probably reversionary or retarded, for it is the most atavistic Ce.ratites in the
fauna of Nevada and the one most nearly resembling the parent Meekoceras. It may, however,
be a primitive form, little modified from the ancestral type.

The specific name is given in honor of Dr..Charles E. Weaver.

-Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus. subzone,. of New Pass, Desatoya Mountains, Nev., from which locality the type
came; also in the same horizon on Fossil Hill, 4 miles south of Fitting post office (formerly

. Foltz), West Humboldt Range, Nev.; in both places associated with Ceratites trinodosus,
Trachyceras americanum, Daonella dubia, and other species.

CERATITES WILLIAMSI Smith, sp. nov. .

Plate XLVII, figures 11-18.

Form moderately evolute, widely umbilicate, laterally compressed, slender. Sides flattened,
" venter narrowly rounded, without ventral keel ridge. Whorls rather deeply embracing and -
deeply indented by the inner whorls.

The height of the whorl is less than half the diameter of the shell, and the width is two-
thirds of the height. The outer whorl embraces two-thirds of the inner and is indented by it to
less than one-third of the height. The width of the umbilicus is about one-fourth of the
diameter of the shell. The surface is nearly smooth, being ornamented with very weak sigmoidal
ribs or folds, which are almost obsolete at maturity. The septa are unknown.

Dimensions of the type specimen of Ceratites williamsi.

. Mm
Diameter o o 38
Height of last whorl. . o 17
Height of last whorl from the preceding_______________________________________________ 12
Width of last whorl 11
Involution . oo S 5

Width of umbilicusS_ o 9
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Ceratites williamsi belongs to the same group as C. rotuloides Smith but differs from that
species in its greater evolution and weaker sculpture. It is more involute than C. tenuispiralis
Smith and more compressed latérally. The specific name is given in honor of Prof. H. S.
Williams.

The group to which C. williamsi belongs contains the most primitive members of true Cera-
tites and has departed least from the ancestral Meekoceras; it resembles Beyrichites, but this
resemblance is due to convergence. The two genera are much more similar at maturity than
they are in youth. Ceratites williamsi preserves by palingenesis the characters of Meekoceras,
and Beyrichites shows an atavistic tendency to revert to that genus.

Horizon and locality.—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of the north fork of Cottonwood Canyon, near the “Lucky Dog” mine,
West Humboldt Range, Nev., from which locality the type specimen came. -It was also found
in the same horizon on the divide between Troy Canyon and the south fork of American Canyon,
West Flumboldt Range, associated with Ceratites trinodosus, C. humboldtensis, Protrachyceras
meeli, Nevadites whitneyi, Beyrichites rotelliformis, Daonella dubia, and other species. '

II. Group of Ceratites ocecidentalis.

CerATITES ALTILIS Smith, sp. nov.

Plate XLV, figures 14-22; Plate LXVII, figures 19-21.

Form involute, discoidal, laterally compressed, narrowly umbilicate. Whorls high and
increasing rapidly in height, deeply embracing but not deeply indented by the inner whorls.
The sides are flattened, the umbilical shoulders abruptly rounded, the ventral shoulders square,
and the venter rather narrow and flattened, slightly raised in the middle.

The height of the whorl is half the diameter of the shell, and the width is two-thirds of
the height. The width of the umbilicus is one-fifth of the dmmeter of the shell. The outer
whorl embraces four-fifths of the inner and is indented to one-fifth of the height by it. The
surface is ornamented with fine flexuous dichotomous ribs that begin without tubercles on the
ventral shoulders, curve forward on the flanks, and end in weak tubercles on the ventral shoul-
ders. The septa are ceratitic but could not be prepared sufficiently for illustration.

- Dimensions of the type specimen of Ceratites altilis.

Mm
Diameter . e e e e 50
Height of last whorl e 26
Height of last whorl from the p1ecedmg-___________________--_ ___________________________ 18
Width of Jast whorl oo e e 17
Involution o 8
Width of umbilicus. e 10

Ceratites altilis is very closely allied to C. océidentalis, but is more compressed and has more
numerous and finer ribs; it is also related to C. falcifer Hauer,* but is less robust and has the
ribs coarser and fewer. Irom (. rotuloides it differs in having the ribs less sharply defined
and in possessing the row of tubercles on the ventral shoulders.

The specimens of €. altilis thus far known are all small, and may be the adolescent stages
of some larger form, but they do not belong to any known species, for the writer has series of
the young of all the Ceratltes in the Middle Triassic of Nevada. :

Horizon and locality.—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting

1 Beltriige zur Kenntniss dcr Ccplmlopoden aus der Trias von Bosnien Part 11: Denkschr K. Akad. Wiss. Wien, vol. 63,
1896, P1. VIII, figs. 5 and 6. . .
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post office (formerly Foltz), West Humboldt Range, Nev.; associated with Ceratites trinodosus,
. 0. humboldtensis, N evadites whitneyi, Protrachyceras meeki, Beyrichites rotelliformis, Daonella
dubia, and other species.

CERATITES GILBERTI Smith, sp. nov.
Plate XCVIII, figures 1-3.

Form slender, laterally compressed, rather evolute, and widely umbilicate. Whorls with
gently convex sides, angular ventral shoulders, and narrow flattened venter. The outer whorl
embraces two-thirds of the inner and is indented by it to one-fourth of the height. The height
of the last whorl is less than half the diameter of the shell and the width is three-fifths of the
height. The width of the umbilicus is slightly greater than one-fourth of the diameter of the
shell. The greatest width of the whorl is the middle. The surface is ornamented with numerous
fine, sharp, gently curving ribs that bend slightly backward high on the flanks, develop fine
distinct knots on the square ventral shoulders, and continue across the venter, forming a well-
defined sinus. There are also a very few weak lateral knotson theribs. The septa are unknown.

Ceratites gilberti belongs to the group of C. occidentalis but is much more compressed, has
finer sculpture, and is more evolute. It also resembles C. kingi but has more numerous and
finer ribs and shoulder knots. It is nearest to €. planus Arthaber* but is more compressed and
more evolute and has more distinct sculpture.

The specific name is given in honor of Dr. G. K. Gilbert.

- Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev.; associated with C. ¢réinodosus, C.
occidentalis, Nevadites whitneyi, Beyrichites rotelliformis, Daonella dubia, and other species.

CERATITES OCCIDENTALIS Smith, sp. nov.
R Plate XLIV, ﬁgufes 21-28; Plate XLV, figures 1-113.

Involute, high whorled, laterally compressed, deeply embracing, and deeply indented by
the inner volutions. Venter narrow and rounded without central ridge. The height of the
outer whorl is half the diameter of the shell, and the width is three-fifths of the height. It
embraces three-fourths of the inner whorl and is indented by it to about one-fourth of the
height. The umbilicus is narrow, being only one-fourth of the diameter of the shell.

The surface is ornamented with ribs that start out from the umbilicus, bifurcate just
above the umbilical shoulders, curve gently forward to the abdominal shoulders, and end there
in weak knots. Between each pair of branching ribs there is a single intercalary rib that also
ends in a weak knot on the shoulders. There are neither umbilical nor lateral knots. The
sculpture is stronger on young shells than at maturity. The septa are slightly ammonitic,
brachyphylloid, the weak indentations reaching to the top of the saddles.

This species is nearly related to (. rotuloides Smith but differs in its more robust whorl,
stronger ribs, and in the possession of ventral shoulder knots. It also greatly resembles C.
planus Arthaber, of the Mediterranean region, but is more evolute and less compressed later-
ally. Old specimens become nearly smooth, and then the resemblance to C. planus is more
marked. i ‘

Horizon and, locality—Very common in the Middle Triassic, Daonella dubia zone, Cera-
tites trinodosus, subzone, of Fossil Hill, south fork of American Canyon, West Humboldt Range,
Nev., associated with Ceratites trinodosus, C. humboldtensis, Gymmotoceras blakei, Nevadites
whitneys, Beyrichites rotelliformis, Daonella dubia, and other species.

1Die Cephalopodenfauna der Reiflinger Kalke: Beitr. Pal. und Geol. Oesterrcich-Ungarns und des Orients, vol. 10,
1896, p. 45, PL. IV, fig. 2. °
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III. Group of Ceratites kingi.

Ceratrres xixer Smith, sp. nov.

Plate XLI, figures 1-13.

Form involute, laterally compressed, rather narrowly umbilicate. Whorls moderately
high, with flattened sides, angular ventral shoulders, and narrow flattened venter without a
central ridge. The height of the last whorl is less than half the diameter of the shell, and the
width is two-thirds of the height. The inner whorl indents the outer to one-fifth of the height.
The width of the umbilicus is nearly one-fourth of the total diameter of the shell.

The surface is ornamented with fine gently curved ribs that end in small tubercles on the
ventral shoulders. There are no umbilical tubercles and only a few very weak lateral knots on
the ribs. The septa are ceratitic, with entire saddles.

Ceratites kingi has some resemblance to C. rotuloides Smith, but diﬁers in the possession
of the ventral tubercles and angular shoulders. It also resembles somewhat (. prett¢oc Torn-
quist,* but is more evolute than the Italian species and has straighter ribs and stronger ventral
tubercles. (. kingi is related to C. awiticus Mojsisovics,? but has 'more distinet sculpture, with
stronger ribs and knots. It is also somewhat related to C. barrandei Mojsisovics,® but is more
evolute ,and has stronger sculpture with fewer lateral knots. (. kingi may-be compared with
0. plamus Arthaber,* but is more compressed and has stronger ribs and marginal tubeccles. C.
kingd is most nearly related to €. suavis Mojsisovics, but has slightly stronger sculpture.

Dimensions of the -type specimen -of Ceratites Lingi.

Mm
Diameter oo e 36
Height of last whorl " 16
Height of last whorl from the preceding____________ R 13
Width of last whorl________________________ L ____ : 10
Involution. e 3
Width of umbilicus_____Z__.—___ e e e 8.5

The specific name is given in honor of the late Clarence King.

Horizon and locality—Middle Triassic, Daonella dubia zone, Ceratites trinodosus subzone,
on the divide between Troy Canyon and the south fork of American Canyon, 4 miles south of
Fitting post office (formerly Foltz), West Flumboldt Range, Nev., associated with Daonella’
dubia, Ceratites trinodosus, C. hwmboldtensis, Gymnotoceras blakei, Nevadites whitneyi, and
other species. g

CERATITES RECTANGULARIS Smith, sp. nov.

Plate XLI, fizures 14 and 15.

Form robust, involute, high-whorled, laterally compressed, narrowly umbilicate. Sides
flattened, ventral shoulders square, venter low and flattened, but with a distinct keel ridge.
Surface ornamented with weak bifurcating ribs, and three rows of tubercles—umbilical, lateral,
and marginal. The flattened sides and square shoulders are pronounced even in youth, but
the tubercles do not appear until toward maturity. The height of the whorl is less than half
the diameter of the shell, and the width is about equal to the height. " The width of the um-
bilicus is about one-fourth of the diametér of the shell. The septa aré unknown :

1 Neuere Bettriige zur Geologie und I’aliiontologie der Umgebung von Recoaro und Schio in Venetien, Part IV : Zeitschr,
Deutsch. geol. Gesell,, vol. 50, No. 4, 1898, p. 634, Pl. XX, fig. 3. : )

¢ Die Cephalopoden der Mediterranen Triasprovinz : Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 24, PI. XII,‘
flgs. 2 and 3.

#ldem, p. 25, Pl XTIT, fig. 8. .

4 Diec Cephalopoden fauna der Reiflinger Kalke: Beitr. Pal. und Geol. Oesterreich-Ungarns und des Orients, vol. 10,
1896, p. 45, 1. IV, figs. 2a, b, and c.
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Ceratites rectangularis is very closely allied with' €. brembanus Mojsisovics, but appears to
differ in its more robust whorl and weaker sculpture; it is less closely related to €. karpinskyi
Smith; from which it differs in its finer ribs, more numerous tubercles, and in the possession
of a ventral keel ridge.

It is probably transitional from the group of Ceratites kingi to Para,ceratltes, although
the writer does not regard it as the radicle of the latter group but merely as showing. a
tendency to develop those characters that in their extremes mark Paraceratites.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, in the north fork of Cottonwood Canyon, near the “ Lucky Dog ” mine,
‘West Humboldt Range, Nev., from which locality the type specimen came. It was also found
- in the same horizon on the divide between Troy Canyon and the south fork of American
Canyon, West Humboldt Range. It was associated with Ceratites humboldtensis, C. trinvdosus,
Gymnotoceras blaket, Protmchycems meeli, Nevadites whitneyi, Beyrichites rotelliformis,
Daonella dubia, and other species.

1V. Group of Ceratites elegans. (Subgenus Paraceratites Hyatt.)

1900. Paraceratites, Hyatt, Cephalopoda ‘(in Zittel and. Eastman’s Textbook of palseontology, vol..1, p. 559).
(Not 1903. Paraceratites, E. Kittl, Die Cephalopoden der oberen Werfener Schichten von Mué in Dalmatien:
Abhaundl. K.-k. geol, Reichsanstalt Wien, vol. 20, Dt. 1, p. 28.)

Type—Ceratites elegans Mojsisovics, expressly named by Hyatt! as the type, although
he figures Ceratites trinodosus as a representative species. This group, which Hyzatt regarded
as an independent genus, is characterized by the possession of a ventral keel, distinct ventral

“shoulders, strong sigmoidal lateral ribs, and lateral, marginal, and commonly also umbilical
knots. The septa are ceratitic in all the species in which the septa have been observed.

. In the Mediterranean region Paraceratites is represented by a large number of species,
including Ceratites trinodosus,C. elegans, C. hungaricus, and C. luganensis, all from the Alpine
upper Muschelkalk. In India it is represented by Ceratites himalayanus and C. trinodosus. In
Nevada the Middle Triassic has afforded a large number of characteristic species, Ceratites
trinodosus Mojsisovics, C. clarkei Smith, C. cricki Smith, C. gabbi Meek, C. newberry: Smith,
O. burckhardti Smith, C. taurus Smith, C. trojanus Smith, C. vogdesi Smith, and 0 wardi
Smith, all from the zone of Ceratites trinodosus.

This group resembles JEutomoceras Hyatt but differs from it in not having the kkeel sepa-
rated from the rest of the venter by a furrow and in the simpler sculpture of most of the species.

Diener? has recently given the name of Halilucites to the keeled group of “Ceratites”
rusticus of the Muschelkalk of Bosnia, which he regards as a-subgenus of Ceratites. But this
group is most nearly allied to Eutomoceras Hyatt and can only be a synonym or a subgenus
of Hyatt’s genus, differing from the type only in the simpler ornamentation of the shell. Kittl’s
genus Paraceratites, named three years after Hyatt preoccupied the name, belongs to another
group and will have to be renamed.

As restricted in this paper, the subgenus Paraceratites is known only in the upper part of
the Mu%he]kalk chiefly in the zone of C’eratztes tmnodams, and only in the Mediterranean, the
Indian, and the American regions.

Paraceratites is probably an offshoot of the less complex group of Ceratites kingi Smith,
and its resemblance to Eutomoceras, Halilucites, and Hungarites is due rather to convergence
than to near relationship. :

1cephalopoda Textbook of palmontology by K. A. von Zittel (translated by C. R. Eastman), 1900, p. 559,
2 Entwurf einer Systematik der Ceratitiden des Muschelkalkes : Sltzunf'sber K. Akad. Wiss. Wien, vol. 114, pt. 1,

1905, p. 775.
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. I. Subgroup of Ceratites elegans.
CerATITES (PARACERATTIES) CRICKI Smith, sp. nov. *

Plate XXXVII, figures 6-13; Plate XXXVIII, figures 1-12; Plate XLVII, figures 19 and 24. .

Involute, laterally compressed. Whorls high and increasing rapidly in height. Sides
flattened with rounded umbilical shoulders, 1athe1 distinct ventral shoulders, and a hlcrh rather
sharp keel-like ridge on the venter. The outer whorl embraces three-fifths of the inner and is
indented by it to one-fifth of the height. The height of the whorl is three-sevenths of the
diameter. of the shell, and the width is four-fifths of the height. The width of the umbilicus is
one-fourth of the diameter. of the shell. The surface of the shell is ornamented with weak ribs
and weak umbilical knots, about 14 to a revolution; strong lateral knots, 10 to a revolution,
and two-fifths of the distance up. the flanks; rather. Weak marginal knots on the ventral shoul-
ders, 18 to 20 to a revolution, but nearly obsol_ete.at a diameter of 40 millimeters. The shoulders
cease to be distinct at a diameter of about 40 millimeters. The keel is strong all through life.
The septa are ceratitic, with saddles entire and all the lobes serrated. There are a divided
ventral lobe, two laterals, and two auxiliaries.

Dimensions of the iype specimen of Ceratites cricki.

. Mm
Diameter o e P, 56
Height of last whorl . ______________________ U e 24
Height of last whorl from the preceding_ - _ e ___ 19
Width of last whorl 19
Involution __________ o e e e e 5
‘width of umbi]icus_--------_____~_______.._-__.__-..--'_ _________________________________ 14

Up to a diameter of 25 millimeters Oeratztes cricki is almost exactly like C. elegans
Mojsisovics * but has a somewhat higher keel and coarser lateral and marginal knots. From a
diameter of 25 millimeters up to about 40 millimeters C. cricki is almost exactly like C.
himalayanus Blanford, as figured by C. Diener.? Above the diameter of 40 millimeters Ceratites
ericks greatly resembles C. luganensis Merian as figured by Mojsisovics,? but has the lateral
ribs stronger, the marginal knots weaker, the shoulders less distinct, and the whorl more robust.
Ceratites cricki also greatly resembles C. ¢rojanus Smith and C. vogdesi Smith, with which it
is associated, but at maturity it may easily be distinguished from them by the possession of a
rather high keel. The distinguishing characteristics of these three nearly allied species are
given under the description of C. trojanus. Ceratites cricki belongs to the same group as C.
elega'ns Mojsisovics, to which group Hyatt gave the name Paraceratites.” The writer is not of
the opinion that this group should be separated from Ceratites, except as a subgenus, for there
are all possible transitions from the group of Ceratites nodosus to that of C. elegans.

Horizon and locality—Ceratites cricki is rather common in the Middle Triassic, zone of
Ceratites trinodosus, on Fossil Hill, on the divide between Troy Canyon and the south fork
of American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt
Range, Nev. It was associated with Ceratites trinodosus, C. trojanus, C. vogdesi, C. hum-
boldtensis, Gymmotoceras blakei, Beyrichites rotelliformis, Nevadites whitneyi, N. hyatti, Sage-
ceras gabbi, Daonella dubia, and many other forms characteristic of this horizon. It was also
found in the same horizon at New Pass, Desatoya Mountains, Nev.

. 1Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K. k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 31, Pl
IX, figs. § and 6. - .
2 Cephulopoda of the Muschelkalk : Himalayan Fossils, vol. 2, pt. 2, 1895, p. 23, Fl. I, figs. 4 and 4a (Mem. Geol. Survey
India, Pal. Indica, 15th ser.).
3 Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K. k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 33, Pl
XXXIX, figs. 7 and 8. . !
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CeraTITES (PARACERATITES) GaBBI Meek.
Plate V, figures 1 and 2; Plate XV, figures 4 and 4a.

1877. Budiscoceras gabbi, Meek, Palzeontoloéy: U. 8. Geol. Expl. 40th Par., vol. 4, p. 128, P1. XI, figs. 4 and 4¢.
1905. Budiscoceras gabbi, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. §.
Geol. Survey No. 40, p. 179, Pl. XXIV, figs. 1 and 2. )

Discoidal, involute, laterally compressed. Whorls high and increasing rapidly in height,
narrow, with high cross section; sides gently convex, venter narrow with marginal keels, and
a central keel in the median depression. The last whorl is deeply embracing, concealing about
two-thirds of the inner volution; its height is three-sevenths of the total diameter of the shell.
The umbilicus has abrupt inner walls, is shallow, and its width is about three-tenths of the
total diameter. The surface is ornamented with flexuous ribs, which end in small knots, beading
the marginal keels; these ribs become finer as the shell grows older. Thére are also weak
umbilical and lateral knots. The septa are unknown.

Hyatt named a genus Eudiscoceras to include this somewhat doubtful species, but it
probably belongs to the group of Ceratites elegans, as is shown by better specimens than the
type. ' :
Horizon and locality—The type came from the Middle Triassic, Daonclla dubia zone, of
Cottonwood Canyon, West Humboldt Range, Nev.; the writer - also found it in the same
horizon on IFossil Hill, south fork of American Canyon, West Humboldt Range, Nev.

CeRaTITES (PARACERATITES) TaURUS Smith, sp. nov.

- Plate XXXV, figures 1-3.

Form very robust, thickset, whorls broad and low, but increasing rapidly in height, deeply
embracing, but not deeply indented by the inner whorls. Umbilicus wide and deep. exposing
half of the inner whorls. Umbilical shoulders rounded, sides convex, with subangular ventral
shoulders. Venter high, with sharp roof-shaped central ridge.

Surface ornamented with a few coarse ribs that begin on the umbilical.shoulders and
bifurcate midway on the flanks, ending in obscure shoulder knots. In the middle of the flanks
there are strong spines at the bifurcation of the ribs, about seven to ‘a revolution, and the
shoulder knots number about fourteen. The height of the last whorl is three-sevenths of the
diameter of the shell, and the width is somewhat greater than the height. The outer whorl
embraces half of the inner. The width of the umbilicus is one-third of the diameter of the
shell. This is the most robust of the keeled Ceratites in Nevada, and has departed furthest
from the typical group of C. cricki. No kindred form is known in Europe or Asia.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt Range,
Nev., associated with Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakei, Nevadites
whitneyi, Daonella dubia, and other species.

CeraTiTES (PARACERATITES) TROJANUS Smith, sp. nov.

Plate XXXVI, figures 1-5; Plate XXXVIAT, figures 1-5.

Involute, laterally compressed, high whorled, with indistinct ventral shoulders and venter
raised in a keel-like ridge. The outer whorl is deeply embracing and deeply indented by the
inner volutions; the height of the whorl is half the diameter of the shell, and the width is
two-thirds of the height. The umbilicus is one-fourth of the diameter of the shell. Up to a
diameter of 35 millimeters the sides are ornamented with fine distinct flexuous lateral ribs,
weak lateral knots, and a row of small marginal knots at the ends of the ribs on the ventral

‘shoulders. Above the diameter of 35 millimeters the lateral ribs become almost obsolete: the
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lateral knots, which number about nine to a revolution, become very coarse, and the fine row
of marginal knots become indistinct. There are no umbilical tubercles at any stage. The
septa are ceratitic, with entire saddles and serrated lobes. The divided ventral lobe is flanked
by two laterals and a small auxiliary.

Dimensions of the type specimen of Ceratites trojanus.

. Mm
Diameter e S 65
Height of whorlo e 29
Width of whorl el 17
Involution e 4
Width of umbilicus_ . . e e 17

Ceratites trojanus resembles C. abichi Mojsisovics ' but differs from the Mediterranean
species in its wider umbilicus, fewer and coarser lateral spines, which stand higher up on the
flanks, and in the entire saddles. In youth C. ¢rojanus resembles C. elegans Mojsisovics, but
is wholly unlike that species at maturity. It is more closely allied to two American species,
and a comparison with them is given below.

C. trojanus, in youth like C. clegans but in age with lateral ribs almost obsolete, with few coarse lateral
knots, and row of ventral knots indistinct. Without- a high keel. Septa with one auxiliary lobe.
Nine or 10 coarse lateral knots to a revolution; two-thirds of the distance up the flanks; 23 marginal
knots, at maturity reduced to low knobs. Shoulders mnever so distinet as on C. cricki, but persist
through life. The outer whorl embraces one-third of the inner.

Ceratites vogdesi Smith, in youth like C. elegans but more robust; in age more evolute than C. trojanus, with
whorl more nearly quadratic in outline. Taint umbilical knots in youth; 9 coarse lateral knots to a
revolution, three-fourths of the distance up the flanks; 16 coarse marginal knots. The outer whorl
embraces half of the inner. Septa with one auxiliary lobe.

Ceratites cricki Smith, in youth almost exactly like C. elegans but in age closely resembling C. luganensis.
The lateral sculpture is like that of C. frojenus, but the venter has a sharp keel. Septa with two
auxiliary lobes.

It is rather difficult to separate these three species in youth, but C. trojanus is distinguished
from (. wogdest by its more rapid increase in the height of the whorl and from O. ¢ricki by the
absence of the high keel that characterizes the latter species. , )

Horizon and locality—Common in the Middle Triassic, Daonella dubia zone, (eratites
trinodosus subzone, on Fossil Hill, south fork of American Canyon, West Humboldt Range,
Nev., associated with C. ¢rinodosus, C'. humboldtensis, C. cricki, C. vogdesi, Nevadites whitneys,
Sageceras gabbi, Daonella dubia, and other species.

Ceratrres (ParaceraritTes) voepesr Smith. -
Pldate XXXV, figures 4-9.

1904. Ceratites vogdesi, Smith, The comparative kstmtigmphy of the ma rine Trias of western America: Proc.
California Acad. Sci., 3d ser., Geology, vol. 1, p. 384, Pl. XLIII, figs. 7 and 8; Pl. XLIV, fig. 1.

Form robust, evolute, whorls subquadratic, a little higher than wide, with rather broad
venter raised in the middle to a low central ridge, and with abrupt, subangular ventral shoul-
ders. The umbilicus is rather wide and deep, with abruptly rounded umbilical shoulders. The
outer whorl conceals more than half of the inner and is indented by it to about half of the
height. The width of the whorl is about four-fifths of the height, and the height is about
three-sevenths of the total diameter. The width of the umbilicus is one-third of the diameter
of the shell.

The surface is ornamented with coarse radial ribs that start out from the umbilical shoul-
ders, and develop strong spines about two-thirds of the distance up the flanks and again on

1Die Cephalopoden der Mecditerranen Triasprovinz : Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 21, PL
XI, fig. 8; Pl XXII, fig. 6. : ‘
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the abdominal shoulders. There are nine principal ribs and lateral knots to a revolution and
about twice as many spines on the shoulders. The intermediate ribs are weaker and do not
‘develop spines. ‘

The septa are ceratitic, with rounded entire saddles, and serrated lobes. The external lobe
is divided by a shallow siphonal saddle into two short branches; the first lateral is deeper and
broader ; the second lateral about half as large; and the auxﬂlary con31sts of a series of dentic-
ulatlons dlstmctly separated, from the third lateral saddle. -

Dimensions of the type specimen of Ceratites vogdesi.

_ Mm.
Diameter e 67
Height of the last whorl________ 29
Height of last whorl from the preceding.________ . 24
Width of last whorl_____________ U, 24
Involution . e )
Width of umbilicus e 18

Ceratites vogdesi is closely related.to C. trojanus Smith but is more evolute, with more’

robust whorls, lower 'venter, stronger and more angular shoulders, and stronger sculpture.

" The lateral knots are about the same in number in both species, but the marginal knots are
fewer and coarser on C. vogdes.

Ceratites wogdesi also resembles C. cricki Smith but is much more evolute and robust,
with squarer outline, stronger shoulders, lower venter, and much stronger sculpture. It has
'some resemblance to (. haguei Smith but is more robust, with broader whorls and fewer and
coarser spines. It seems to be transitional from the group of C. elegans to that of (. bosnensis,
with some characteristics of each. But the writer does not mean to imply that this necessarily
shows.a genetic relationship, for the young of the group of C. bosnensis resemble Keyserlingites,

- which is not known to be the case with any species of Paraceratites.

Horizon and locality—Rather rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, 'south fork of American Ca.nyon, ‘West Humboldt Range,
Nev., associated with Ceratites trinodosus, C. ericki, 0. trojanus, Nevadites whitneyi, Sageceras
gabbi, Daonella dubia, and other species.

2. Subgroup of Ceratites trinodosus.
CeraTITES (PARACERATITES) BURCKHARDTI Smith, sp. nov.
Plate LII, figures 19—21.

Whorls high, robust, increasing rapidly in height, trapezoidal in cross section, deeply em-
bracing. The umbilical shoulders are abruptly rounded, the flanks slightly convex, the ventral
shoulders nearly rectangular. The venter is rather broad and surmounted by a strong rounded
keel ridge. At maturity the surface is ornamented with weak dichotomous ribs and three
rows of tubercles. The umbilical row is weak and numbers 14 to a revolution; the lateral row
is much stronger, is situated one-third of the distance up the flanks, and numbers 12 to a
revolution ; the tubercles on the ventral shoulders are elongated obhquely forward, weaker than
the hteml row, and number 23 to a revolution. The height of the whorl is slightly more than
half the dmmeter of the shell, and the width is half the height. The width of the umbilicus
is less than one-fourth of the dmmeter of the shell. The outer whorl embraces about two-
thirds of the inner and is indented by it to one-fourth of the height. The septa are ceratitic
but could not be exposed sufficiently for illustration. Ceratites burckhardti resembles (. trino-
dosus and (. newberryi, especially in youth, but at maturity has a broader venter and more
angular shoulders. 'The ventral tubercles are much weaker than on €. newberryi and the ribs
are weaker. In its obsolescent sculpture C. burckhardti resembles C. cricki, but its Ventml
shoulders are more angular and its keel lower.
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The specific name is given in honor of Dr: Carlos Burckhardt, paleontologist of the Geo-
logical Sulvey of Mexico.

Horizon and locality—Very rare in the Middle Trmssm, Daonella dubia zone, Ceratites tri-
nodosus subzone; of Fossil Hill, south fork of American Canyon, West Humboldt Range, Nev.,
associated with Ceratites trinodosus, C. humboldtensis, Nevadites whitneyi, Beyrichites rotelli-
formis, Sageceras gabbi, Daonella dubia, and other species.

Cerarrres (PARACERATITES) CLARKEI Smith, sp. nov.
Plate X1,, figures 15-23; Plate LI1I, figures 1-11.

Involute, -discoidal, laterally compressed. Whorls high, narrow, deeply embracing, and
increasing rapidly in height. Sides flattened, ventral shoulders subangular, venter narrow
with low keel ridge in the middle. The height of the whorl is about half the diameter of the
shell, and the width is four-sevenths of the height. The width of the umbilicus is less than
one-fourth of the diameter.of the shell. The surface of the shell is ornamented with fine flex-
uous ribs and umbilical, lateral, and marginal tubercles. The umbilical and lateral tubercles
are of equal number, about 12 to 14 to a revolution, and the marginal tubercles number about
24 to 30 to a revolution, the increase being caused by the bifurcation of most of the principal
ribs on the marginal tubercle and the occasional intercalation of a secondary rib also bearing a
marginal knot like those of the primaries. The outer whorl in its involution touches but does
not cover the lateral row of tubercles.

Dimensions of typical specimens of Ceratites clarkei.

¢ 1 2 3
: ) Mm. | Mm. | Mm,
DIAMOtEr .. veviiei e et e e 38 38 54

Helght of last whorl . ... ... .. .. ... e 19 18 28
Height of last whorl from the preceding .. 14 14.5 21
Width of lust whorl.......ooiiviian.s 11 12 14
Involution .. 5 3.5 7
‘Width of umbilicus ..................................................................................................... 9 16 13

These dimensions (column 1 being those of the type specimen) show that with increasing
size the umbilicus becomes relatively narrower, and the whorl higher in proportion to the
diameter. The septa are ceratitic, with entire saddles and serrated lobes.

Ceratites clarkei is very similar to C. trinodosus, with which it is associated, but differs in
the more prominent keel, the greater compressmn of the whorl, narrower umblhcus, squarer
shoulders, weaker ribs, and stronger tubercles. It is dlstmfrulshed from C. brembanus Mojsiso-
vics by the more compressed .whor], higher keel, narrower umbilicus, and weaker ribs. It is
distinguished from C. hungaricus Mojsisovics by its greater involution, narrower umbilicus,
and ]ecs numerous tubercles.

The members of the keeled group of Ceratites, or Paraceratites of Hyatt, are strlkmoly
similar, and it would not be surprising if a larger series of specimens should shoy an inter-
gradation of many so-called species. Probably also many species have been discriminated, and
others confused, based upon stages of growth. Thus O. clarkei at maturity greatly resembles the
adolescent stage of (. crické, whereas the adult stages of the two species have little resemblance.

The specific name is given in honor of Dr. John M. Clarke.

Horizon and locality.—Rather rare in the Middle Triassic Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Can-
yon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associ-
ated with Ceratites trinodosus, C. humboldtensis, Gymmotoceras blakei, Protrachyceras meeki,
Nevadites whitneys, Beyrichites rotelliformis, Daonella dubia, and other species.
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CeraTITES (PARACERATITES) NEWBERRYI Smith, sp. nov.

Plate XL, figures 1-14.

Involute discoidal, laterally compressed, with abruptly rounded umbilical shoulders,
flattened s:.des, converging gently above, sharply defined angular ventral shoulders. Venter
narrow, roof shaped, with a sharp ventral ridge or keel. Surface ornamented with umbilical
lateral and marginal knots and with ribs bifurcating on the lateral knots and ending at the
marginal tubercles.

The height of the whorl is half the diameter of the shell ; the width is less than two-thirds
of the height. The outer whorl embraces three-fifths of the inner whorl and is indented by it
to one-fourth of the height. The septa are ceratitic, with rounded entire saddles.

This species in form and dimensions greatly resembles (. trinodosus, with which it is
associated, but C. newberryi has a higher keel, fewer and coarser lateral knots, and becomes
slightly more evolute and thicker with age. There are about 10 lateral and 24 marginal knots
to a revolution, somewhat fewer than on C. ¢rinodosus and C. clarkes.

+ Dimensions of the type specimen of Ceratites newberryt. .

Mm
Diameter — e 51
Height of whorl. 24
Width 17
Tnvelution e P, 5
Width of umbilicus_— el 12

C. newberryi belongs to the group designated by Hyatt Parqcer‘l,tltes and shows the
characters of this subgenus in a more pronounced degree than (. ¢réinodosus, though less so than
C. ericki.

The specific name is given in memory of Prof. J. S. Newberry.

Horizon and locality—Rather common in the Middle Triassic, Daonella dubia zone,
Ceratites trinodosus subzone, of Fossil Hill, south fork of Ameucan Canyon, West Hum-
boldt Range, Nev., associated with Ceratites tr'moc?osuS, C. humboldtensis, Nevadites whitneys,
Beyrichites rotelliformis, Daonella dubia, and other species. It was also found in the same
horizon at New Pass, Desatoya Mountains, Nev., from which locality the type specimen came.

Cerarrres (ParaceraTrres) TriNoposus Mojsisovics.
Plate XXXIX, figures 1-19; Plate LII, figures 12-18.

1882. Ceratites trinodosus, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k.
geol. Reichsanstalt Wien, vol. 10, p. 29, P1. VIII, figs. 5, 6, 7, 9; Pl. XXXVII, figs. 6 and 7. _ '

1896. Ceratites binodosus (not Hauer), Arthaber, Die Cephalopodenfauna der Reiflinger Kalke: Beitr. Pal.
und Geol. Oesterreich-Ungarns und des Orients, vol. 10, p. 197, P1. XXIII, fig. 1. - .

1896. Ceratites binodosus, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part
II: Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 252.

1900. Ceratites trinodosus, Diener, Die Triadische Cephalopoden-Fauna der Séhiechlinghﬁhe bei Hallstatt:
Beitr. Pal. und Geol. Oesterreich-Ungarns und des Orients, vol. 10, p. 5.

1904. Ceratites trinodosus, Martelli, Cefalopodi triasicidi Boljevici presso Vir nel Montenegro : Paleeontographia
Italica, vol. 10, p. 80, P1. V, Fig. 1 a—c. ‘

1906. Ceratites trinodosus, Arthaber, Die Alpine Trias des Mediterran-Gebietes: Letheea Geo"noqtlcn I1. 'lhell
Das Mesozoicum, vol. 1, p..271, Pl, XXXV, figs. 17 «-c

1907. Ceratites trinodosus, Diener, The fauna of the Himalayan Muschelkalk : Himalayan fossils, vol. 5,
Mem. No. 2, p. 48, Pl. ITI, fig. 5 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

Involute, discoidal, laterally compressed, with rather wide umbilicus and high whorls,
increasing rapidly in height. Umbilical shoulders abruptly rounded, sides flattened, sloping
gently to the sharply defined vertral shoulders. Venter raised in a median keel- like ridge.
The surface is ornamented with numerous rather fine ribs thf\t bifurcate on the middle of the
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flanks and end in fine knots on the ventral shoulders. Each rib usually begins in a fine
umbilical knot, and the bifurcation of the'ribs usually has a coarser lateral knot. At maturity
the umbilical knots become weak, but the lateral and marginal knots become stronger. There
are from 10 to 12 lateral knots and 20 to 30 marginal knots to a revolution, the number of
marginals being at least twice as great as the laterals. The height of the whorl is slightly
less than half the diameter of the shell, and the width is less than two-thirds of the height.
The outer whorl embraces half the inner and is indented by it to nearly one-fourth of the
height. The umbilicus is wide, being one-fourth of the diameter of the shell. The septa are
‘ceratitic, the saddles being entire. There are four lobes distinctly visible, and a second small
auxiliary stands just outside the involution, on the umbilical wall.

Ceratites trinodosus differs from C. binodosus in the greater number of lateral and mar-
ginal knots and in the wider umbilicus. It differs from Ceratiies elegans Mojsisovics, with
which it is associated in the Mediterranean region, in the more robust whorl and coarser sculp-
ture. In America it is associated with several species with which it is closely allied, Ceratites
cricki, Ceratites trojanus, and Ceratites vogdesi. From Ceratites cricki it is distinguished by
the finer lateral knots, which stand in the middle of the flanks instead of some distance below
the middle; by much more numerous marginal knots; by the more distinct shoulders; and by
the much lower keel-like median ridge. It is distinguished from Ceratites trojanus by the finer
and somewhat more numerous lateral knots, by the much more numerous and distinct marginal
knots, and the greater development of the keel. The lateral knots on C. trojanus are two-thirds
of the distance from the umbilicus to the shoulders, and at maturity they become very coarse,
whereas the marginal knots become nearly obsolete.

Ceratites trinodosus is distinguished from C. wogdesi, which it resembles in, youth, by the
greater involution, narrower umbilicus, higher and more compressed whorl, and by the more
numerous and finer lateral and marginal knots

The group to which Ceratites trinodosus belongs, that of C: elegcms, is very common in the
Anisic honlon of the Middle Triassic in the Mediterranean region and in America, and is
represented in India-by three species, C. ¢rinodosus Mojsisovics, C. himalayanus Blanford, and
C. thuillieri Oppel. This group is most common in the Bosnic substage, zone of Ceratites
trinodosus, but some species are also found in the lower. Ladinic, zone of Trachyceras reitzi.
Hyatt* took C. elegans as the type of a new but undescribed genus, Paraceratites, and figured
C. trinodosus as a typical form under this genus. DBut the relations to the normal nodose
Ceratites seem to be too close to warrant the separation as an independent genus.

Dimensions of @ typical specimen of Ceratites trinodosus.

Mm
Diameter _ e 43
Height of last whorl L 19.5
Height of last whorl from the preceding._ o 15
Width of last whorl __ e 12.5
Involution _ e 4.5
Width of umbiliews- e R — 11

These dimensions are identical with those of the specimens from the Mediterranean
region.

Ceratites trmodosus is associated with two very nearly related species of the same group,
0. clarkei Smith and C. newberry: Smith, and is intermediate between them. It is less robust
than €. newberryi and has finer sculpture and less pronounced keel; it is more robust than
C. clarkei and has coarser sculpture and less compressed whorls. It is possible that with a
larger series of specimens all three species would intergrade. '

Horizon and locality —Several specimens of Ceratites trinodosus Mojsisovics were found
by the writer in the Middle Triassic, Daonella dubia zone, Ceratites trinodosus subzone, on
Fossil Hill, on the divide between Troy Canyon and the south fork of American Canyon, 4

1 Cephalopoda : Text-book of Palxontology by K. A. von Zittel (traznslated by C. R. Eastman), 1900, p. 559.
16279°—No. 83—14 T
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miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev. They were
associated with Ceratites humboldtensis, Gymnotoceras blakei, Beyrichites rotelliformis, Ne-
vadites whitneyi, Protrachyceras mecki, Sageceras gabbi, Longobardites nevadanus, Daonclla
‘dubia, and a large number of other forms characteristic of this horizon. Ceratites trinodosus
-was first found in the Mediterranean region, in the Bosnic substage of the Middle ‘Triassic,
associated with a fauna closely allied to that of Nevada.

- CERATITES (PARACERATITES) warpI Smith, sp. nov.

Plate LIII, figures 4-S.

Form involute, discoidal, laterally compressed. - Whorls high, narrow, deeply embracing;
sides flattened, with abruptly rounded umbilical shoulders and subangular ventral shoulders.
Venter narrow, with very high and rounded keel. The umbilicus is rather narrow, being
slightly more than one-fourth of the diameter of the shell. The surface is ornamented with
‘very weak dichotomous ribs, and three rows of tubercles, all extremely fine. The umbilical
row numbers about 18 to a revolution; the lateral row, which is situated one-third of the
distance up the sides, numbers about 20; and the row on the ventral shoulders numbers about
30 to a revolution. The height of the whorl is about half the diameter of the shell and the
-width about two-thirds of the height. The outer whorl embraces about two-thirds of the
innér.. The septa are ceratitic, as on all the members of this group, but could not be exposed
sufficiently for illustration.

Dimensions of the type specimen of Ceratites wardi.

_— Mm

" Diameter. _ oo e 39
Height ofi last whovl 19

. Height of Jast whorl from the preceding . oo 14
Width of last whorl . _____ 11
Involution _________________l_________ e e e e e e e e 4
Width of umbilicus_____ —— - U 10

Ceratites ‘wardi resembles O. clarkei but is more compressed, has higher keel, weaker
- sculpture, and more numerous tubercles. It is more compressed than C. ¢rinodosus and has
more angular shoulders and higher keel. It is more compressed than C. brembanus and has
weaker ribs, higher keel, and narrower umbilicus. €. ward: is nearest to €. hungaricus Moj-
sisovics but has narrower umbilicus and fewer lateral and marginal tubercles.

The specific name is given in memory of Prof. I.. F. Ward.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
¢rinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev.; associated with Ceratites trinodosus,
C.. humboldtensis, Nevadites whitneyi, Protrachyceras mecki, Beyrichites rotelliformis, Daonella

" dubia, and other species. '
v.' Group of Ceratites bosnensis.

CERATITES BEECHERT Smith, sp. nov.
Plate XLIII, figures 15-26.

Form. slender, laterally compressed, evolute, rather widely umbilicate. Whorls higher
than wide, sides flattened, ventral shoulders square, venter narrow and flat without any trace -
of the keel ridge. Surface ornamented with fine but distinct bifurcating ribs and four rows of
small tubercles. The ribs start out from umbilical tubercles, branch low down on the flanks at a
second row, form in distinct knots on the ventral shoulders, and are continued obliquely
forward on the margins of the venter, alternating on the opposite sides.
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The height of the whorl is two-fifths of the diameter of the shell and the width is four-
fifths of the height. The outer whorl embraces only one-third of the inner and is but slightly
indented by it. The width of the umbilicus is less than one-third of the diameter of the shell.
The septa are ceratitic but could not be prepared sufficiently for illustration.

Dimensions of the typé specimen of Ceratites beecheri.

Diameter o e 50
Eeight of last whovl_ . 20
Height of last whorl from’ the preceding.. . ________________________ == 18
Width of last whorl______ . ______.__._ e 16
Involution ——________ e e e e e 2
Width of umbilicus_ e 1B

In the adolescent stage €. beecheri, like €. haguei, shows a rather strong resemblance to
Kevserlingites. Ceratites beecheri belongs in the group .of C. bosnensis I-Tquer, transitional
from Ceratites to the Trachyceratea. It is related to €. haguei Smith but differs in its crre'lter
compression and weaker ribs and tubercles.

The specific name is given in memory of Prof. C. E. Beecher. |

Horizon and locolity—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, C. humboldtensis, Gymmotoceras blakm, Pfﬂotrachyceras meekz, Neva-
" dites whitneysi, Sagecems gabbi, Daonella dubia, and other species.

CERATITES CRASSICORNU - Smith, sp. nov.

Plate XLIII, ﬁgures 11-14.

Form robust, high whorled, modelatelv involute, somewhfmt compressed laterally, rather
widely umbilicate. Sides somewhat ﬂwttened, ventral shoulders square, venter rather narrow
and flattened, without a keel. The surface is ornamented with coarse bifurcating ribs and with
three rows of strong tubercles, one on the umbilical shoulders, a second on the flanks high up
toward the ventral shoulders, and a third at the ends of the ribs on the ventral margins.
Between the principal ribs that start from the umbilical tubercles there are often two inter-
calary ribs that begin near the ventral shoulders and end in tubercles on the margins, as do the
primary ribs. There are about 10 of the coarse lateral ribs and spines to 34 marginal ribs and
tubercles to a revolution. The umbilical knots are of the same number as the laterals, but
much weaker. The septa are unknown.

Dimcnsions of the type specimen of Ceratites crassicornu.

Mm
Diameter- - o e 58
Height of last whorl_______ o 23
Height of last whorl from the preceding_ - _________ ——— e e 20
Width of last whovl___ e 18
Involution . oo e 3
CWidth of umbiliens. e 19

Ceratites crassicornu belongs to the group of €. bosnensis Hauer, which is transitional from
Ceratites to Nevadites. It differs from C. beecheri Smith, also of this group, in its more robust
whorl and stronger ribs and spines. From (. haguei Smith it differs in its broader .whorl and
fewer and ‘coarser ribs and tubercles. In the adolescent stage €. kaguei has a strong resemblance
to Keyserlingites, which may partly confirm'the theory of Mojsisovics that Ceratites descended
from the subrobusts.

Horizon and locality.—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,

i
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4 miles south of Fitting post office (formely Foltz), West Humboldt Range, Nev., associated
- with Ceratites trinodosus, C'. humboldtensis, Gymmotoceras blakei, Protrachyceras meeki, Neva-
dites whitneyi, Beyrichites rotelliformis, Daonella dubia, and other species.

CERATITES ECARINATUS Hauer.
Plate XLIV, figures 1-3.

1896. Ceratites ecarinatus, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien,
Part IT: Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 257, P1. VIII, figs. 7--10.

1903. Ceratites ecarinatus, Arthaber, Neue Funde in den Werfener Schichten und im Muschelkalke des
siidlichen Bakony: Resultate der wissenschaftlichen Erforschung des Balatonsees, vol. 1, p. 23, PL I,
figs. 4a-b.

Form slender, evolute, whorls low and increasing slowly in height, little embracing and
little indented by the imner whorls; cross section subquadratic, sides convex, with distinet
subangular shoulders. Venter flattened and rather narrow, without a central keel ridge.
Umbilicus wide. Surface ornamented with strong ribs and three rows of short stout spines
or tubercles, one above the umbilical shoulders, one on the ventral shoulders, and a third on
the margins of the venter. There are from 10 to 12 of the lateral ribs and tubercles to a
revolution, and about 20 on the ventral border. The septa are ceratitic, with 4 external
serrated lobes. The height of the whorl is one-third of the diameter of the shell, and the
width is nearly equal to the height. The width of the umbilicus is more than one-third of
the diameter of the shell.

The specimens from Nevada agree closely with the figures and descriptions of Hauer and
Arthaber of specimens from the Mediterranean region, and as the accompanying faunas are
very closely allied, in part identical, there is no reason to doubt the specific identity.

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
_ 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, C. humboldtensis, Protrachyceras americanum, Nevadites whitneysi,
Sageceras gabbi, Daonella dubia, and other species.

CERATITES FISSICOSTATUS IHauer.

Plate LIII, figures 1-3.

1896. Ceratites fissicostatus, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien,
Part II: Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 255, P1. VII, figs. 1-3.

Form moderately robust and evolute. Whorls low, broad, subrectangular in cross section,
with prominent ventral shoulders, flattened sides, and browd venter, with low ventral lkeel.
The height of the whorl is about three- eighths of the diameter of the shell, and the width is
equal to the height. The width of the umblhcus is about three-eighths of the diameter of the
shell. The outer whorl embraces three-fifths of the inner, and is indented by it to one-fifth
of the height.

The surface is ornamented with rather strong lateral ribs, and weak tubercles. The ribs
begin on umbilical tubercles, develop weak spines in the middle of the flanks, and end in weak
spines on the ventral shoulders. A few of the ribs bifurcate on the lateral tubercles. There
are about 13 of the umbilical and lateral tubercles to a revolution and 19 on the ventral shoul-
ders. The septa are not visible on the American spemmen The specimens from Nevada agree
very closely with Hauer’s figures and descriptions of specimens from the Middle Trlassm from
Han Bulog in Bosnia.

Oeratztcs fissicostatus resembles C. ecarmatus Hauer, with which it is associated in Bosnia
and Nevada, but differs from it in possessing a keel and in the broader venter. From (. hague:
it diffefs in its more.robust whorl, greater depression, and fewer spines.

Horizon and locality. —Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on TFossil Hill, south fork of American Canyon, 4 miles south of Fitting
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post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Eutomoceras laubei, Nevadites whitneyi, Protrachyceras meeki, Daonella
dubia, ete. It was first found in the same horizon in Bosnia associated with a fauna very simi-
lar to that of Nevada.

CERATITES HAGUEI Smith, sp. nov.

Plate XLII, figures 1-5; Plate XLIII, figures 1-10.

Form moderately evolute, laterally compressed, with wide umbilicus, flattened sides, and
subrectangular cross sections higher than wide. Umbilical shoulders abruptly rounded, ven-
tral shoulders rather angular, venter narrow and flattened. Surface ornamented with coarse
ribs, provided with umbilical, lateral, and marginal spines. The marginal spines project above
the ventral shoulders, alternating on the opposite sides, and thus give a strong resemblance to
the Trachyceratea. The height of the whorl is two-fifths of the diameter of the shell, and the
width is three-fifths of the height. The width of the umbilicus is one-third of the diameter of
the shell.

Ceratites haguei resembles C. kuwera Diener® but has strong spines instead of very weak
knots on the ribs. It is also allied to C. bosnensis Hauer from the Muschelkalk of Bosnia, but
has a more rudimentary keel ridge, shorter spines, and is more involute and less robust. It
also resembles C. ellipticus Hauer, but is more compressed laterally and has more numerous
spines. Ceratites haguet Smith, C. beecheri Smith, C. crassicorny. Smith, C. ecarinatus Hauer,
‘and C. fissicostatus Hauer all belong in the group of Ceratites bosnensis, which' Arthaber? says
is transitional from Ceratites to Trachyceras. It seems also that Diener * shares this view, for
he states that Trachyceras is probably a polyphyletic genus, derived in part from Balatonites
and in part from the group of Ceratites bosnensis. A further study of more complete material
of this group will probably show the propriety of setting it aside as a subgenus under Ceratites,
as has been done by G. von Arthaber, under the name Kellnerites, which group is insufficiently
characterized.

The type specimen, which is somewhat dlstorted by pressure, has the following dimensions:

Dimensions of the type specimen of Ceratites haguei.

Diameter—_ i
Height of last whorl

Height of last whorl from the preceding_________________________ o _ 33
‘Width of last whorlo________ e 25
Involutionoo o ____. e e e 7
Width of umbilicus__ e 33

The specific name is given in honor of Mr. Arnold Hague.

In the adolescent stage C. haguei resembles Keyserhnoltes, which l’l’l‘Ll\eS it probable that at
least this group descended from the subrobusti. It does not prove, however, that the typical
nodosi had this origin, for the resemblance of €. haguei to the nodosi may be purely a con-
vergence phenomenon.

Horizon and locality—Middle Triassic, Daonella dubia zone, Ceratites trinodosus subzone,
on the divide between Troy Canyon and the south fork of American Canyon, 4 miles south of
Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated with Daonella
dubia, Ceratites humboldtensis, C. trinodosus, Gymmotoceras blakei, Acrochordiceras hyatti,
and other species.

1 Cephalopoda of the Muschelkalk : Himalayan fossils, vol. 2, pt. 2, P1. V, figs. 2a—¢ (Mem. Geol. Survey India, Pal.
Indicn, 13th ser.), 1895.

3 Neue Funde in den Werfener Schichten und im Muschelkalke des siidlichen Bakony : Resultate der wissenschaftlichen
Erforschung des Balatonsees, vol. 1, pt. 1, 1908, p. 24. ' .

S ntwurf eciner Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K. Akad. Wiss. Wien, vol. 114, pt. 2,
1905, p. 804.
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VI. Group of Ceratites humboldtensis.
CERATITES CORNUTUS Smith, sp. nov.

Plate L.XII, figures 1-17. '

Form moderately evolute, robust. Whorls low, broad, not deeply embracing. Umbilical
shoulders abruptly rounded, sides convex, ventral shoulders square, venter broad and flat-
tened, but with a weak central ridge, especially in youth. Surface ornamented with strong
. ribs that bifurcate in the middle of the flanks and also with intercalary ribs. The ribs are
armed with strong spines at the point of bifurcation on the flanks, and all ribs end in strong
knots on the ventral shoulders. The cross section of the whorl is trapezoidal. The height of
the whorl is less than half the diameter of the shell, and the width is more than three-fourths
of the height. The width of the umbilicus is less than one-fourth of the diameter of the shell.
The septa are like those of C'. Aumboldtensis, with serrated lobes and brachyphylloid saddles.

Thée length of the body chamber is more than three-fourths of a revolution, which is usual
with members of this group. If this character should turn out to be constant it would serve as a
distinguishing mark to separate the members of the group of €. humboldtensis from that of
C. nodosi, in which the length of the body chamber is said to be only half a revolution.

Dimensions of the type specimen of Ceratites cornutus.

. . Mm
Diameter e e 60
Height of last whorl .__________ . _________________________ e 28
Height of last whorl from the preceding . _ - e 21
Width of last whorl______ _______ 24
Involution____________________________ S 7
Width of umbilicus_ ______ e 16

Ceratites cornutus is closely allied with €. Aumboldtensis Hyatt and Smith but hasa broader
whorl, flatter venter, weaker ventral ridge, and much stronger lateral spines and ventral tuber-
cles. There are 10 lateral spines and 24 marginal knots. The lateral spines and the pronounced
development of the nodose ventral shoulders appear at an earlier stage of growth than they
do on (. humboldiensis. In this respect it agrees with (. emmonsi but differs from that species
in its more robust whorl and stronger spines. (. cornutus is most closely related to C. spinifer,
from which it is distinguished by its broader venter, more robust whorl, narrow umbilicus, and
more comple\ septa. Up to the diameter of 14 millimeters the whorl is rounded and the form
evolute, with simple ribs. At this stage the shell corresponds to Danubites. Shortly after this
the shoulders begin to develop and the resemblance to Ceratites is seen. In this species there
is no pronounced Gymnotoceras stage, as the lateral knots begin to form at the diameter. of
about 20 millimeters. . The acceleration of development of €. cornutus is shown by the early
age at which the indentation of the saddles appears; at the diameter of 30 millimeters the
saddles are already brachyphylloid.

Horizon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., from which
locality the type came. It was also found in the same horizon in the north fork of Cottonwood
Canyon in the same range. It was associated with Ceratites trinodosus, €. humboldtensis,
GQymnotoceras blakei, Protrachyceras mecki, Ncvadites whztney@, Beyrichites rotelliformis,
Daonella dubia, and other species,

CERATITES EMMONSI Smith, sp. nov.

‘Plate L.X, figures 13-21.

Form evolute, with wide umbilicus. Low whorl, little embracing. Sides converging toward
the venter; ventral shoulders angular, venter rather narrow, with raised central keel ridge.
Surface ornamented with strong ribs that bifurcate on lateral spines and end in sharp knots
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on the ventral shoulders. There are 10 lateral spines and 24 marginals to a revolution. The
umbilical knots are very weak but more numerous than the laterals. The outer whorl embraces
three-fifths of the inner and is indénted by it to one-fifth of the height. The largest specimen
found had a diameter of 51 millimeters, with height of the outer- whorl 24 millimeters, width 17
millimeters, and width of umbilicus 12 millimeters.

Ceratites emmonsi is closely allied to C. humboldtensis but is more compressed latera]ly,
more evolute, has square shoulders and stronger spines. It differs from C. cornutus in the:
greater compression of the whorl and greater evolution. It is nearest to C. spinifer but differs
in its more compressed whorl, less development of the spine, flatter sides, and narrower venter.

The specific name is given in honor of Mr. S. F. Emmons.

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt Range, Nev.,
associated with Ceratites ¢rinodosus, C. humboldtensis, Gymnotoceras blakes, Nevadites whitneys,
Sageceras gabbi, Daonella dubia, and other species.

CerATITES HUMBOLDTENSIS Hyatt and Smith.
Plate VII, ﬁgﬁres 1-23; Plate LXI, figures 1-15,

1905. Ceratites humboldtensis, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper
U. 8. Geol. Survey No. 40, p. 170, P1. LVII, figs. 1-23.

The original description is as follows:

Moderately involute, deeply embracing, the outer whorl concealing abouf three-fifths of the inner and
being indented to about one-fifth of its height by it. Whorl of moderate height, nearly one-half of the diameter
of the shell, and the width is four-fifths of the height. Greatest width at a point one-third of the distance
above the base of the whorl. Cross section trapezoidal. Sides convex, widening to the lateral row of knots,
then sloping steeply to the square abdominal shoulders. Venter broad and flatténed, but with a low central
ridge. Width of the venter one-half of the height of the whorl. TUmbilical shoulders abrupt, inner slope ver-
ticnl. Umbilicus wide and deep, the width being one-fourth of the diameter of the shell. .

Surface ornamented with coarse ribs that start from the umbilieal shoulders without distinet umbilical
knots, branch at the strong lateral knots at one-third of the height of the whorl, then bend gently forward
to the abdominal shoulders, where ‘rhey end in strong marginal knots. At first these marginal knots lie
opposite each other, but in old age thev occupy alternate positions. Some of the ribs do not bifurcate and
bave no lateral knots, but there is no regularity in the alternation, about every third rib being single. The
full length of the body chamber could not be determined, but it is at least two-thirds of a revolution.

, The-septa are ceratitic but slightly brachyphylloid, the saddles being wavy and the principal lobes serrated.
The external lobe is divided by a short, narrow siphonal notch into two short branches. The first lateral
lobe, which lies just below the shoulder, is much wider and longer; the second lateral lobe is about one-half
as large as the first and also serrated. These are followed by three small auxiliary lobes on the umbilical
shoulder. The antisiphonal lobe is long, flanked by two internal laterals on each side. The external saddle
lies on the abdominal shoulder, the first lateral saddle lies in the middle of the flank, and the second lateral
lies on the row of lateral knots. )

The foregoing description npplies only to the mature shell. The young stages described and figured were
broken out of large characteristic specimens, to avoid the danger of confusion with the other numerous species
of Ceratites with which C. humbdoldtensis is associated.

The earliest stage obtained was 4.5 millimeters in diameter; it is evolute, with depressed
broad, half-moon-shaped whorls, wide umbilicus, and surface ornamented only with a few
straight umbilical ribs. This stage resembles Danubites.

At a diameter of 8 millimeters the whorl is as high as broad, the sides begin to flatten, and
the ribs are much more numerous, still single, but they curve slightly at the round ventral
shoulders. This stage is already adolescent and resembles Dinarites.

At 13 millimeters the flanks are differentiated in shape and sculpture from the slightly
flattened venter. The ribs show the beginning of bifurcation and form incipient mmrvlnwl
knots at their ends on the shoulders. -

At 18 millimeters the marginal knots become strong, the lateral knots begin to be distinct,
and the ventral ridge begins to show. The shell at this stage is broader proportionately than

at maturity ; the umblhcus is wider, being one-third of the dlameter.

BUREAU OF MINES LIBRARY
DENVER
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At 28 millimeters the whorl has become higher than wide, and the marginal knots are as
distinct as at maturity. The lateral sculpture is not yet so rough as it becomes later, and this
may be considered as marking the end of the adolescent stage.

At 33 millimeters the sculpture has taken on mature characters, although the saddles are
still rounded and entire. This is considered as the beginning of maturity.

Ceratites humboldtensis has some resemblance to C. brembanus Mojsisovics * of the Alpine
Muschelkalk, but differs from that species in its more robust whorl and coarser lateral sculpture,
and in lacking distinct umbilical knots. From C. ¢rinodosus Mojsisovics, of the same group, it
differs in its greater evolution, coarser sculpture, and more robust whorl.

Its nearest luropean relative is Ceratites subnodosus Mojsisovics,? from which it differs in
its fainter umbilical and stronger lateral knots. The ribs, shape of the whorl, sculpture, and
involution are the same in both species. The associations of both species are virtually the
same, and Ceratites humboldtensis may be considered as the American representative of C.
subnodosus.

Horizon and, locality—Middle Triassic, Daonella zone, on the divide between Troy Canyon

“and the south fork of American Canyon, on, Fossil Hill, 4 miles south of Fitting post office
(formerly Foltz), West Humboldt Range, Nev., assocmted with Ceratites twmodosus, 0. occi-
dentalis, Nevadites whitneyi, Beyrichites frotellzfmmzs, Longobardztes nevadanus, Gymmnoto-
ceras blakez, Lutomoceras laubei, Sageceras gabbi, Acrochordiceras hyatti, Daonella dubia, and
many other forms-characteristic of the Middle Triassic. Ceratites humboldtensis was found
by the writer to be very common at the above-mentioned locality, and also in Cottonwood
Canyon, near the “ Lucky Dog ” mine, West Humboldt Range, in the same association. The
horizon might very appropriately be named after this characteristic species. The writer also
found at Silverthorns Ferry on Pit River, Shasta County, Cal., some poorly preserved Ceratites
‘that probably belong to this species.

CERATITES KARPINSKYI Smith, sp. nov.

Plate XLIV, figures 4-20.

Rather involute, lateraily compressed. Whorls subrectangular in cross section, with flat-
tened sides and broad flattened venter, rather deeply embracmb, and indented to one-fourth
of the height by the inner volutions. The height of the whorl is nearly half the diameter of
the shell, and the width is four-fifths of the helght The umbilicus is wide, being one-fourth
of the dlameter of the shell. . _

The surface is ornamented with rather coarse ribs that fork on the sides and end on the
‘square ventral shoulders in about 24 rather strong knots to a revolution. Before maturity
there are about 12 lateral knots to a revolution, but these disappear when the shell is full grown -
at the diameter of 35 millimeters. In the elrly adolescent stage, diameter 7 millimeters, the
form and sculpture are like Danubites. In later youth the whorl i is rounded, without square
ventral shoulders, and the surface is ornamented with fine lateral ribs and a famt suggestion
of a keel, as in Gymnotoceras -At the diameter of 9 millimeters the ribs begin to fork At
the dlameter of 13 millimeters the shoulders begin to develop and there-are knots at the ends.
* of the ribs on the shoulders. At this time the venter begins to flatten and the youthful ventral
ridge disappears. At the diameter of 16 millimeters the lateral knots form, and the whorl
takes on its mature character. At the diameter of 30 millimeters the lateral knots become
obsolete, whereas those at the ventral ends of the ribs become constantly stronger. In growth
the umbilicus becomes constantly narrower and the whorl higher. The 1nv01ut10n takes place
outside of the lateral tubercles, which are thus exposed in the umbilical area.

1Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. X.-k. geol. Reichsanstalt Wlen, vol. 10, 1882, p. 38, Pl
X, figs. 14, .
"Idem p. 33, PL X, figs. 9-11.
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Dimensions of the type specimen of Ceratites karpinskyi.

Mm
DMt e o e e e e 42
Height of last whorl . ____ . _____ . __ P 20
Height of last whorl from the preceding._ .. . 15
Width of last whorl e AT, 15
I VO 0N o e e e e 5
Width of nmbilicus_ - _______ e 11.5

Ceratites karpinskyi resembles C. occidentalis, from which it differs in its more robust
whorls, broader venter, fewer and stronger lateral ribs, and stronger lateral and shoulder knots,
It also has some resemblance to Ceratites trinodosus Mojsisovics, but differs from-that species
in its square cross section, lower whorl, broader and flatter venter, in the almost total absence
of lateral knots at maturity, and in the stronger knots on the ventral shoulders.

At maturity Ceratites karpinskyi resembles the nodosi but in youth resembles first Danu-
bites and later Gymnotoceras. If these resemblances indicate genetic relationships, then this
species must be placed in the group of (. humboldtensis and the s1m1hr1ty to the nodosi as-
cribed to convergence.

The specific name is given in honor of Dr. A, Karpinsky, whose work on the phylogeny of
Paleozoic cephalopods has become a standard for all students of this group.

Horizon and locality.—Ceratites karpinskyi Smith is quite common in the Middle Triassic,
Ceratites trinodosus subzone, on Fossil Hill, on the divide between Troy Canyon and the south
fork of American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt
Range, Nev. It was associated with Ceratites trinodosus, C. humboldtensis, Gymnotoceras
blakei, Eutomoceras laubet, Acrochordiceras hyatti, Beyrichites rotelliformis, Sageceras gabbi,
Newadites whitne yi, N. hyatti, Protrachyceras meelki, Daonella dubza and many other charac-
teristic forms.

CeraTITES NEVADANUS Mojsisovics.

Plate XV, ﬁgures 6 and 6¢; Plate LXIV, figures 1-14; P]ate LXYV, figures 1-13.

1888. Ceratitcs nevadanus, Mojsisovics, Ueber einige japanische Trias- Fossﬂlen Beitr. Pal. und Geol. Oester-
reich-Ungarns und des Orients, vol. 6, 1888, p. 168.

1877. Gymmnotoceras blakei (in part), Meel\, Paleontology : U. S. Geol. Expl. 40th Par., vol. 4, PL. XI, fig. 6
(not Pl X, figs. 10a—c).

Form robust, involute, narrowly umbilicate. Whorls somewhat wider than high, deeply
embracing, cross section subquadratic, sides flattened-convex, shoulders abruptly rounded, venter
broad and flat, without a trace of a ventral keel. The height of the whorl is about half the
diameter of the shell, and the width is slightly greater than the height. The outer whorl
embraces about two-thirds of the inner. The width of the umbilicus is about one-third of the
diameter of the shell. The surface is ornamented with coarse bifurcating lateral ribs, strong
lateral knots, and weaker marginal tubercles at the ends of the ribs. The lateral knots and
ribs number about 10 to a revolution and the marginals about 28. The septa are ceratitic, the
saddles being rounded and entire.

In ea1ly youth, up to a diameter of nearly 10 millimeters, the form is like Danubites.:
About this time the septa becomes ceratitic and the ribs begin to fork, giving a strong resem-
blance to Gymnotoceras. At about 15 millimeters the shoulders become distinct, the shoulder
tubercles begin to develop, and the shell has reached the Ceratites stage. The lateral tubercles
become distinct at the diameter of about 30 millimeters and the shell has entered the mature
stage.

Ceratites nevadanus was included by Meek in Gymnotoceras blakei Gabb but was separated
by Mojsisovics from that species. It is closely allied with €. humboldtensis Hyatt and Smith
but differs in its more robust form, broader and flatter venter, stronger ribs and knots, and
absence of ventral keel. These characters persist even in the adolescent stages. From C.
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cornutus Smith it differs in the weaker spines and ribs, lacking the strong ventral keel ridge,
and in its weaker and more rounded ventral shoulders. Meek, who assigned this species to
Gymnotoceras blakei, supposed that the flattening of the venter was an old-age character. But
even the young of Ceratites nevadanus are robust and flattened, whereas those of (. blakei are
invariably slender and laterally compressed. There is not the slightest resemblance between
these two species at any stage of growth.

Horizon and locality —Common in. the Middle Trnssm Daonella dubia zone, Oemtztes
trinodosus subzone, of Cottonwood Canyon and the divide between Troy Canyon and the south
fork of American Canyon, West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Gymmnotoceras blakei, Protrachyceras mecki, Nevadites whitneyi, Beyrichites
rotelliformis, Daonella dubia, and other species.

CerATITES PILATUS Smith, sp. nov.

Plate XLVI, figures 1-16; Plate LXXXIX, figures 10-13.

Form rather involute, discoidal, laterally compressed. Whorls high and increasing rapidly
in height, deeply embracing but not deeply indented by the inner whorls. Sides gently convex,
with the greatest thickness in the middle of the flanks. Venter broad and flattened but gently
raised in the middle. Ventral shoulders nearly rectangular, umbilical shoulders angular but
not so square as the ventral. Umbilicus moderately wide and deep.

The height of the whorl is nearly half the diameter of the shell, and the width is three-
fourths of the height. The width of the umbilicus is less than one- _fourth of the diameter of
the shell.

The surf'lce is ornamented W1th strong, sigmoidal, dlchotomous ribs that start from the
umbilical shoulder without knots, branch on low knots about half the distance up the flanks,
and end in strong elongate tubercles on.the ventral shoulders. There are about 12 umbilical
ribs to 28 marginal tubercles. The weak lateral knots are irregular in number, not all the
lateral ribs forming them. There are also a few intercalary ribs beginning in the middle of
the flanks, ending in marginal knots like those of the primary ribs. The septa are ceratitic,
with four serrated.lobes and very weakly brachyphylloid saddles. The body chamber is®
nearly three-fourths of a revolution in length.

Dimensions of the type specimen of Ceratites pilatus.

. ‘Mm,
Diameter e 55
Height of last whorl_____ e 23
Height of last whorl from the mecedmg _______________________________________________ 16
Width of last whorl________ et 17
T0VOIUON e el 7
Width of umbilicUs . e e _ 18

’

Ceratites pilatus greatly resembles C. occidentalis but is more evolute, robust. has stronger
ribs and tubercles, and also differs in possessing the lateral knots. It also resembles €. hum-
boldtensis but is more compressed and has weaker sculpture. (. pilatus is closely related to
C. karpinskyi but differs from that species in the weaker shoulder knots, more prominent
. lateral tubercles, and more highly arched venter. The young, up to a diameter of 9 millimeters,

resemble Gymnotoceras; then the shoulders begin to form, and at 15 millimeters it is already a
typical Ceratites.

Horizon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites
trincdosus subzone, of Fossil Hill, on the divide between Troy Canyon and the south fork
of American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt
Range, Nev., associated with Ceratites tm’nodosus, Gymaotoceras blakei, Nevadites whitneys,
Sageceras gabbi, Daonella dubia, and other species. :
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CERATITES SPINIFER Smith, sp. nov.

Plate LIX, figures 1-10; P]ate LX, figures 1-12.

Form robust, moderately evolute. Whorls low, broad, and not deeply embracing. Umbili-
cus rather wide. Umbilical shoulders abruptly 1ounded sides ventncose, venter broad and
flattened, with square ventral shoulders. The height of the whorl ‘is about two-fifths of the
diameter of the shell, and the width is slightly less than the height. The outer whorl envelops
two-thirds of the inner and is indented by it to one-fourth of the height. The width of the
umbilicus is one-third of the diameter of the shell. The surface is ornamented with strong
ribs alternately bifurcating at long lateral spines and ending on the angular ventral shoulders,
forming strong marginal knots. There is no keel on the venter but a very weak median ridge.
The septa are ceratitic and not brachyphylloid as on €. humboldtensis.

Dimensions of the type specimen of Ceratites spinifer.

Mm
Dinmeter o e GO
Height of last whovl e 26
Height of 1ast whorl from the preceding. e - 19
Width of last whorlo o ... e 22
InvolutiON o e = 7
WiAth of umbiliCUS - o e 20

Ceratites spinifer is'in appearance a typical nodose ceratite, like the group of C. nodosus;
but this resemblance is probably due to convergence, for the young stages of the nodosus group,
so far as they are known, are like the Meekoceratide, whereas C. spinifer and all its kindred
of the group of . humboldtensis in the adolescent stage are like Gymnotoceras. It is probable
that the direct ancestor of Gymnotoceras was Danubites, and no such stage is known in the
history of the nodosi. The more remote ancestor of both the nodosi and the group of . hum-
boldtensis was probably some simple member of the Meekoceratide, such as Paralecanites.
At any rate the resemblance of the two groups is not due to heredity from nodose ancestors
nor can it be dué to reversion by atavism to such ancestors. This seems to be a case of parallel
development in related stocks, defined but not explained by the name convergence.

The ribs begin just above the umbilical shoulders and form the lateral knots about one-
third of the way up the sides. There are 10 of the lateral spines and 28 of the marginal knots
to a revolution, the excess of the marginals being caused by the intercalated ribs, which
never form lateral spines but always end in tubercles on the shoulders.

Ceratites spinifer is intermediate between . humboldtensis and C. cornutus; from the
former it is distinguished by its wider umbilicus, square ventral shoulders, more flattened
venter, weaker development of the keel ridge, and stronger spines and marginal tubercles;
from C. cornutus it is distinguished by its wider umblhcus more compressed whorl, and nar-
rower venter. From C. nevadanus it is distinguished by 1ts more compressed whorl, angular
shoulders, and stronger knots and spines. Also, even at maturity, the saddles are entire,
whereas on C. humboldtmzszs and C. cornutus they are slightly ammeonitic.

Horizon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratités
trinodosus subzone, of Fossil Hill, south fork of American 'Canyon7 4 miles south of Fitting
post. office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Nevadites whitneys, Protmohycems meeki, Sageceras gabbi, Bey /mchztes
.rofellzformzs, Daonella dubm, and other species.

CERATITES WASHBURNEI Smith, sp. nov.

Plate XCII,' figures 9-17.

N

High whorled, laterally compréssed, rather evolute. Whorls increasing rapidly in height,
deeply embracing but not deeply indented by the inner whorls. Sides gently convex, con-
verging toward the subangular ventral shoulders. Venter low and flattened but with an indis-
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tinct keel ridge. Surface ornamented with distinct strong sigmoidal ribs that bifurcate in
the middle of the flanks and curve forward to the ventral shoulders, ending there in weak
tubercles. There are no real knots on the flanks but merely a thickening of the ribs at the
" bifurcation. There are about 20 lateral ribs and 35 marginals to a revolution. The height of
‘the whorl, is nearly half the diameter of the shell and the width is about two-thirds of the
height. The outer whorl embraces two-thirds of the inner and is indented by it to less than
one-fourth of the height. The width of the umbilicus is less than one-third of the diameter of
the shell. The septa are slightly ammonitic, with serrated lobes and brachyphylloid saddles.

Dimensions of the type specimen of Ceratites washburnci,

Mm.
Diameter_ 70
Height of whorl e 3
Width e 21
Involution - e e e 7
Width of umbilicus____ 19

Ceratites washburnei is closely allied to C. hwmboldtensis but differs in its higher and
more compressed whorl, narrower venter, more numerous and weaker ribs. It differs from
C. occidentalis in its squarer shoulders, stronger sculpture, and distinct keel ridge. °

The specific name is given in honor of Mr. Chester W. Washburne. .

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt Range, Nev.,
associated with Ceratites trinodosus, C. humboldiensis, Gymmnotoceras blakei, Nevadites whit-
neyi, Beyrichites rotelliformis, Daonella dubia, and other species.

B. CERATITES CIRCUMPLICATI.

VII. Group of Ceratites voiti Oppel and Ceratites erasmi Mojsisovies.
1. Subgroup of Ceratites voiti. (Subgenus Hollandites Diener.)

1905. Hollandites, Diem;r, Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K.
Akad. Wiss. Wien, vol. 114, pt. 1, p. 776.

1907. Hollandites, Diener, The fauna of the Himalayan Muschelkalk : Himalayan fossils, vol. 5, Mem. 2, p. 60
(Mem. Geol. Survey India, Pal. Indica, 15th ser.). -

Type—~Ceratites woiti Oppel, of the group of Indian Ceratites circumplicati.

Subgeneric characters.—Form involute, rather high whorled, robust, with distinct lateral
and weak ventral sculpture. The most distinguishing mark is the predominance of the lateral
ribs and little development of knots. Most of the species have little sculpture on the inner
whorls but toward the body chamber are provided with distinct ribs. Umbilical kuots are rare;
when present they do not appear earlier than the lateral but simultaneously with them, accord—
ing to Diener. Septa ceratitic but with distinct brachyphyllic serration of the saddles.
Ph111pp1 assumed that the group of Indian cércumplicati was characterized by the absence of
a distinct auxiliary saddle; this is true of most species of Hollandites; especially of the group
of C. woiti Oppel, but not of all, and hence can not be used to distinguish this subgenus from
the nodos:.

" Ceratites zezianus MO] sisovics and C. petersi Mojsisovics are probably European representa-
tives of this subgenus, but most of the members are found in the Indian. province, where it
is the commonest type of Ceratites. Hollandites is represented in Nevada by two typical species,
Ceratites organi Smith and C. montis-bovis Smith, both of which are closely allied to Indian
species. .

1Dje Ceratiten des oberen deutschen Muschelkalkes: Pal.. Abhandl. von Dames. und Koken (new series), vol. 4,
1901, p. 93. 1

(\
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Diener? formerly derived the Indian circumplicati (Hollandites) from the Arctic ¢ircum-
plicati (Artoceras Hyatt), but Philippi? says the Arctic group does not belong to Ceratites
at all but rather to the Meekoceratide. The writer is rather inclined to derive Hollandites
from the ancestors of the Ceratites geminati, for the young show more of the sigmoidal ribs
and venttal keel than do the adults. But Diener thinks that the young of Hollandites show a
strong resemblance to Peripleurocyclus Diener, which itself is of unknown origin.

Ceramires (HoLLANDITES) MONTIS-BOVIS Smith, sp. nov.
Plate LVIII, figures 1-20.

TForm robust, high whorled, involute, laterally compressed. Whorls high and increasing
rapidly in height, deeply embracing and not deeply indented by the inner volutions. Umbilicus
ruther narrow but exposing the flanks of the inner whorls. Umbilical shoulders rounded, flanks
gently convex, venter narrowly rounded, without shoulders and without a central ridge at
maturity but in youth both shoulders and central ridge are present. The height of the whorl
is less than half the diameter of the shell, and the width is more than three-fourths of the height.
The outer whorl embraces two-thirds of the inner and is indented by it to about one-fifth of the
height. The width of the umbilicus is less than one-fourth of the diameter of the shell. )

The surface is ornamented with fine dichotomous sigmoidal ribs that branch low down on
the sides and curve forward with a graceful swing, becoming obsolete near the venter. There
are no knots on the shell. The septa are brachyphylloid, both lobes and saddles being slightly
digitate.

Ceratites montis-bowvis belongs to the subgenus Hollandites Diener, and is nearly related to
0. woiti Oppel, as figured by C. Diener,?® but is slightly more robust and has the fourth lobe
upon the flank and not on the umbilical shoulder, as in €. voiti. It also resembles C. ravana
Diener,* but is more involute, and has the ribs somewhat coarser. Trom (. organi it differs in
the narrow venter, the absence of ventral shoulders, and in its weaker sculpture.

Dimensions of the type specimen of Ceratites montis-bovis.

. Mm,
Dinmeter o e 62
‘Height of last whovloo_____ e 28
Ieight of last whorl from the Jzn'eceding__________~______________'______'___~ ____________ 22
Width of last whovl______________________ ] L 24
Involution . ____________ e e o 6
Width of umbilicus e 14

Horizon and locality—Common in the Middle Triassic, Ceratites trinodosus subzone, on
the divide between Troy Canyon and the south fork of American Canyon, 4 miles south of
Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites
mnoclosus, C. humboldtensis, Protru’hynems americanum, Nevadites. whitneyi, Sageceras
gabbi, Daonella dubia, and other species.

!
Crrarrres (Honranorres) orcant Smith, sp. nov.
Plate LIV, figures 1-9; Plate LV, figures 1-30.
t
Form robust, high whorled, moderately involute. Whorls increasing rapidly in height,
deeply embracing, and 1ndented rather deeply by the inner volutions. Sides compressed,

gently convex; ventral shoulders rounded, venter broad, somewhat flattened, with faint keel
ridge. Surface ornamented with strong ribs that bifurcate near the middle of the flanks and

1 Cephalopoda of the \Iuschclkalk Himalayan fossils, vol , pt. 2, 1895, p. 5 (Mem. Geol Survey India, Pal.’ Indica.
15th ser.).

2 Dic Ceratiten des oberen deutschen Muschelkalkes : Pal Abhandl. von Dames und Koken, new ser., vol. 4, 1901, p. 90.

30p. cit.,, PL II, figs. 1 and 2.

¢ Idem, Pl 11, figs. 3-5.
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end in weak knots on the ventral shoulders. There are about 20 lateral ribs and about 40 at
the ventral shoulders, the increase being caused by the bifurcation of most of the principal ribs
and the intercalation of numerous secondary ribs on the flanks. On the ventral shoulders the
lateral ribs divide still further, and these secondary ribs cross the venter without, interruption
but are very weak and ¢an be seen only with strong illumination from one side. The height of
the whorl is less than half the diameter of the shell, and the width is three-fifths of the
height. The outer whorl embraces three-fourths of the inner, and is indented by it to one-
" fourth of the height. The width of the umbilicus is less than one-fourth of the diameter of the
shell. The body chamber is about two-thirds of a revolution in length. The septa are ceratitic,
with deeply serrated lobes, and distinctly brachyphylloid saddles, more complex than on the
Indian species of Hollandites. In this respect they resemble those of C. montis-bovis and agree
with those of Beyrichites, but the circumplicate sculpture forbids a reference to the latter genus.

In youth the form is robust and involute, with rounded venter lacking the ventral shoulders,
and the sculpture is strongly circumplicate. The shoulders begin to be distinct at the diameter
of 35 millimeters. The septa cease to be typically ceratitic, and become brachyphylloid at the
diameter of 30 millimeters. The young stages of C'. organi and (. montis-bovis are very smnlar,
but those of the former species are somewhat more robust and have stronger ribs. (. organ,
up to the diameter of 12 millimeters, has a broad, low, rounded whorl, like Danubites, but at
about this size the whorl begins to be higher and more compressed, as in Gymnotoceras. The
septa become ceratitic at-the diameter of about 7 millimeters.

Dimensions of the type specimen of Ceratites orgamni.

' X . Mm
Diameter__ U, e e 85
Height of last whorl__ . _________ 42
Height of last whorl from the mecedm" _______________________________________________ 29
Width of last whorl 25
Involution_ e e 13
‘Width of umbilicus_——-____ . _____ O 18

" Ceratites organi resembles C. montis-bovis Smith but has coarser sculpture, distinct ventral
shoulders, and stronger keel ridge. It is related to . rawene Diener,* but is more robust, has
broader venter, narrower umbilicus, and fewer and coarser ribs; but in spite of the differences
enumerated the two species are very much alike. (. organi closely resembles C'. voiti Oppel of
the Indian Muschelkalk but is more involute and has more complex septa. It is more com-
pressed laterally than C. hzdzmba Diener, and also more involute.

The specific name is given in memory to Jaseph Organ, a pioneer miner of the West Hum-
boldt Range, to whom the writer is indebted for many favors.

Horizon and locality—Very common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, C. humboldtensis, Protrachyceras americanum, Nevadites whitneys,
Daonelia dubia, and other species. It was also found in the same horizon and association at
New Pass, in the Desatoya Mountains, Nev.

2. Subgroup of Ceratites erasmi. (Subgenus Philippites Diener.)

1905. Philippites, Diener, Entwurf einer Systematik der Ceratitiden des \Iuschelkﬂlhes Sitzungsber. K. Akad.
Wiss. Wien, vol. 114, pt. 1, p. 772.
1907. Philippites, Diener, The fauna of the Himalayan Muschelkalk: Hlmalayan fossxls vol. 5, Mem. No. 2,
" p. 58 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

~ Type—Ceratites erasmi Mojsisovics; the genus includes Aa.lso C. aster Hauver and O. tube-
rosus Arthaber from the Mediterranean region and (. jolinkanus Diener from the Indian
Muschelkalk.

1 Cephalopoda of the Muschelkalk: Himalayan fossils, vol. 2, pt. 2, 1895, p. 10, Pl 1I, figs. 3 and 5 (Mem. Geol.
Survey India, Pal. Indica, 15th ser.). : - . .
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Whorls robust, laterally compressed, involute, deeply embracing. Sculpture consists of
strong umbilical ribs running up from knots on the umbilical shoulder and disappearing on
the flanks, thus differing from Beyrichites, in which the lateral sculpture predominates over
the umbilical. Septa brachyphylloid but only slightly so. Philippi* thought this group
belonged with Beyrichites, and certainly the dlﬁerences in sculpture are but shoht

Ph ilippites is mainly a Mediterranean group, but one species represents it in the Indian
province; Ceratites argentarius and C. lawsoni in the American Middle Triassic also belong
under Phlhppltes although they show some relationship to Hollandites.

The writer is of the opinion that Philippites had a common origin with Beyrichites and
Hollandites, and that all three sprang from the geminati or from some group closely allied
to that radicle.
~ Diener, in characterizing this subgenus, mentions the brachyphylloid saddles as a diag-
nostic character. Of the two American species, O. argentarius has brachyphylloid saddles,
while the other, C. lawsoni, has the ordinary ceratitic type of lobes and saddles. This character
can not have more than specific value. However, the young of (. argentarius resemble Danub-
ites, while those of C. lawsoni resemble Olenikites and Keyserlingites. This difference may
have a phylogenic significance, and Philippites itself may be of polyphyletic origin.

CerariTes (PHILIPPITES) ARGENTARIUS Smith, sp. nov.

Plate LXIII, ficures 1-14,

Form involute, robust, laterally compressed, high whorled, narrowly umbilicate. Sides
convex, venter narrowly rounded, without ventral shoulders. Whorls deeply embracing and
rather deeply indented by the inner volutions. Surface ornamented with a:few coarse umbilical
ribs, 12 to 14 to a revolution, otherwise smooth.

The height of the whorl is half the diameter of the shell, and the width is five-sixths of
the height; the outer whorl embraces four-fifths of the inner, and is indented by it to nearly
one- thlrd of the height. The width of the umbilicus is less than one-third of the diameter of
the shell. The septa are ceratitic, but the saddles are slightly brachyphylloid.

Dimensions of the type specimen of Ceratites argentarius.

Mm
DAY — e o 60
Height of whorl. 30
Width o e 25
Involution L 9
Width of umbilicus 11

Ceratites argentarius belongs to the gronp named Philippites by Diener and is nearly
related to C. tuberosus Arthaber but differs in its narrower venter and simpler septa. Tt is also
allied to C. lawsoni Smith, with which it is associated, but differs in its finer and more
numerous ribs, narrower venter, and more sloping sides. It might be rervmrded as an offshoot
of Beyrichites, differing chiefly in the greater predominance of the umbilical instead of the
lateral ribs; at any rate, this is the only essential character that separates it from the group of
Beyrichites rotelliformas.

Horizon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West I—Iumboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Nevadites whitneyi, Beyrichites rotelliformis, Daonella dubia, and other
species.

1 Dic Ceratiten des obcxeu deutschen Muschelkalkes: Pal. Abhandl. von Dames und Koken (new series), vol. 4,
1901, p. 87. .
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CeraTiTes (PHILIPPITES) LawsONT Smith, sp. nov. |
Plate LVI, figures 1-13; Plate LVII, figures 1-17.

Form robust, high whorled, involute, somewhat compressed laterally, narrowly umbilicate.
Umbilical shoulders prominent and abruptly rounded, with an outward swelling caused by the
large umbilical folds; flanks sloping gently toward the rather narrowly rounded venter.
Ventral shoulders 1nchst1nct venter low, with faint keel ridge. Surface ornamented with
coarse umbilical folds, about 11 to a revolution, prolonged up the sides in fine sigmoidal ribs
that end in weak tubercles on the ventral shoulders. These knots, which are almost obsolete
at maturity, are about twice as numerous as the umbilical folds. ’

The height of the whorl is léss than half the diameter of the shell, and the width is three-
fifths of the height. The outer whorl embraces three-fifths of the inner and is indented by
it to one-third of the height. The body chamber is nearly two-thirds of a revolution in length.
The septa are ceratitic, with rounded entire saddles, and serrated lobes.

Dimensions of the type specimen of Ceratites lawsond.
Mm.

Diametei' _________________________________________________________________________________ T4
Height of last whorl ... el 35

’ Height of last whorl from the preceding_ ___ oo 24
Width of last whorlo___. ______ . L 23
IOVOIIION e e o e e e __ 11
Width of umbilicus_ 16.5

Ceratites lawsoni belongs to-the subgenus Philippites Diener, characterized by the pre-
dominance of the umbilical over the lateral and ventral sculpture. It differs from 0.
argentarius Smith, which belongs to this same group, in its coarser and fewer umbilical folds,
and in the extension of these folds into sigmoidal ribs to the ventral shoulders. It is also more
evolute, with wider umbilicus, more robust whorls, broader-venter, and less complex septa.

Horizon and locality—Very common in the-Middle Triassic, Daonella dubia zone, Cera-
tites trinodosus subzone,.on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Ceratites trmodosus, 0. humboldtensis, Protr achyceras americanum, ./Ve’vadztes
whitneyi, Beyrichites rotelliformis, Daonella dubic, and other species.

CeraTiTES (PHILIPPITES) RANSOMEI Smith, sp. nov.
Plate XCIX, figures 14.

Laterally compressed, discoidal, involute. Whorls high and narrow, with flattened sides,
subangular shoulders, and low, narrow venter. The umbilicus is shallow and narrow, with steep
walls bounded by abrupt shoulders. The outer whorl is less than half the diameter of the shell; -
the width is three-fcurths of the height. The outer whorl embraces three-fifths of the inner
and is indented by it to nearly one- thlrd of the height. The surface is ornamented with numer-
ous strong lateral ribs that begin low down near the umbilical shoulders, curve gently forward
on the flanks, become nearly obsolete, and cross the venter as very fine strie with a strong for-
ward bending sinus. The septa are ceratitic but not visible on the type.

Ceratites ransomei is related to C. argentarius and C. lawsoni, but differs from both in the
greater lateral compression and weaker sculpture. The form is very much like that of C. erasmi
MOJsmovms, but the lateral scu]ptute is weaker.

The specific name is given in honor of the discoverer of the species, Mr. F. L. Ransome, of
the United States Geolovlcql Survey.

Horizon and locality—In the Middle Trmssm, Daonella dubia zone, Ceratites trinodosus
subzone, at the Wheeler mine, Unionville, Buena Vista Canyon, West Humboldt Range, Nev.,
associated with Arcestes gabbs, Zongobamlz'tes nevadanus, Monophyllites billingsianus, Ceratites
organi, Acrochordioeras hyatti, Daonella moussoni, and other species.
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‘ C. CERATITES GEMINATL

VIIL. Group of Ceratites blakei. (Subgenus Gymnotoceras Hyatt.)

1877. Gymnotoceras, Hyatt, in Meek, Paleontology: U. S. Geol. Expl. 40th Par., vol. 4, pt. 1, p. 110.

1904, Gymmnotoceras, Smith, The comparative stratigraphy of the marine Trias of western America: Proc.
California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 385.

1905. Gymnotoceras,, lyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. 8. Geol.
Survey No. 40, p. 172. .

1905, Gymmnotoceras, Diener, Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K.
Akad. Wiss. Wien, vol. 114, pt. 1, p. 774.

CeraTires (GYMNOTOCERAS) BECKERI Smith, sp. nov.
Plate 111, figures 4 and 5, 7-9; Plate LXVI, figures 10-29.

1904. Ceratites (Gymnotoceras) blakei, Smith, The comparative stratigraphy of the marine Trias of western
America: Proc. California Acad. Sci,, 3d ser., Geology, vol. 1, No.'10, p. 386, P1. XLIII, figs. 9 and 10;
Pl XLIV, figs. 2 and 3. ’

1905. Ceratites (Qymmnotoceras) blakei, Hyatt and Smith, The Triassic cephalopod genera of America: Prof.
Paper U. 8. Geol. Survey No. 40, P1. XXIT, figs. 4 and 5; 7-9 (not 1-3, 6, 10-23).

Form robust, involute, somewhat compressed laterally, with gently convex sides, rounded
shoulders, narrow venter raised in the middle in a low but distinct keel ridge. The umbilical
shoulders are very abruptly rounded and the inner walls nearly vertical. The umbilicus is
narvow, being about one-fourth of the diameter of the shell. The surface is ornamented with
fine, sharp, dichotomous, sickle-shaped ribs that fork low down on the flanks and bend obliquely
forward on the ventral shoulders without forming lateral or ventral tubercles. The height
of the whorl is nearly half the diameter of the shell, andi the width is about three-fourths
of the height. The septa are ceratitic, but the saddles are weakly brachyphylloid, as in all
species of the group of Gymnotoceras. The young are much more evolute and less ventricose
than the mature form.

Ceratites beckeri differs from O. blakei in the more robust and ventricose form, narrower
umbilicus, broader venter, and more distinct shoulders. It differs from C. russelli in the finer
ribs, more ventricose form, and absence of shoulder knots. C. beckeri differs from (. meeki
in the much finer and more numerous ribs and in the gently rounded shoulders.

Hovrizon and locality.—Very common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on Fossil Hill, south fork of American Canyon, 4 miles south of TFitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Nevadites whitneyi, Protrachyceras meeki, Beyrichites rotelliformis, Arcestes
gabbi, Daonella dubia, and other species.

Crratires (GYMNOTOCERAS) BLAKEI Gabb.

.

Plate iiII, figures 10-23; Plate XVI, figures §-10; Plate LXY, figures 14-19; Pl}lte LXVI, figures 1-9,

1864, Ammonites blekei, Gabb, Description of the Triassic fossils of California and the adjacent Lerritories:
Geol. Survey California, Palieontology, vol. 1, 1864, p. 24, Pl IV, figs. 14 and 15.

1905. Gymnotoceras blakei, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. S.
Geol. Survey No. 40, p. 173, PL. XXII, figs. 10-23. (Not P1. XXII, figs. 1-10.)

(Not 1877. Gymnotoceras blakei, Meek, Palcontology, U. S. Geol. Tixpl. 40th Par., vol. 4, p. 113, P1. X, figs.
10a, b, ¢; P1. XI, fig. 6.) ) :

(Not 1904. Gymmotoceras blakei, Smith, The comparative stratigraphy of the marine Trias of western
America : Proc. California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 386, P1. XLIII, figs. 9 and 10;
Pl. XLIV, figs. 2. and 3.)

Type of Gymnotoceras Hyatt.
Form discoidal, laterally compressed. Whorls high and increasing rapidly in height,
deeply embracing and deeply indented by the inner volutions. Umbilicus narrow. Sides
16279°—No. 83—14—8
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flattened, ventral shoulders not distinct, venter rising above the shoulders in a keel. Surface
ornamented with fine sharp falciform ribs that blfurcqte not far above the umbilical shoulders;
curve gently backward to the ventral shoulders, bifurcate again, and bend sharply forward on
the shoulder slope. The ribs are fine on this part of the shell and become obsolete before the
median ridge is reached. There are no knots developed on any part of the shell. The septa
are shght]y ammonitic, brachyphylloid, as on all species of vanotoceras The height of the
whorl is greater than half the diameter of the shell, and the width is two-thirds of the height.
The outer whorl embraces four-fifths of the inner and is indented by it to about one- tlnrd of
the height. The width of the umbilicus is about one-sixth of the diameter of the shell.

Ceratites (Gymmnotoceras) blakei Gabb resembles Gymnotoceras meelki Mojsisovies but is
more compressed, with higher whorls, more acute venter, weaker sculpture, and lacks the ven-
tral shoulders and shoulder knots. It also resembles Gymnotoceras russellt Smith but is more
compressed and has a higher venter and finer and more sigmoidal ribs than that species.

Much confusion has existed with reference to this species because of Gabb’s poor figure
and incomplete description. Meek first confused with it two species, one of which has since
been named Gymmotoceras meeki Mojsisovics, and the other Ceratites nevadanus Mojsisovics.
Afterward Smith and Hyatt and Smith confused with it the species named in this work Gym-
notoceras russelli Smith and G. beckeri Smith. A comparison of Gabb’s typical material with

- a large suite of specimens from the same localities and horizons has shown that Gabb’s species

is constant in characters, and does not intergrade with the three named above. The authors
cited cupposed that Gabb’s specimen was the young of those afterward differently named, but
large specimens of 60 millimeters diameter retain their high compressed whorls and absence of
ventml shoulders and lateral knots.

Gymmotoceras blakei is not so common as G. meeki and G russelli, the species former]y
thou ght to be identical with it, but many typical specimens were found by the writer.

The form figured by Meek1 is not even a Gymnotoceras but belongs to the group of nodose
Ceratites and has been rechristened . nevadanus Mojsisovics.

G’ymnotoceras blakei differs from Beyrichites rotelliformis in the’ stronger ribs, greater
compression of the whorl, and raised ventral ridge. It resembles Peymchztes nanda Diener
in form but lacks the lat.eral tubercles. It also resembles B. affinis Mojsisovics but differs in’
the greater ventral convergence and the more falciform ribs. It is still more like the form
described under the name of B. affinis Diener,2 but the Indian form shows no tendency to de-
velop the median ridge.

Horizon and locality.—Common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt Range,
Nev., associated with Ceratites tﬂnodosus; C. humboldtensis, Nevadites whitneyi, Daonella
dubia, and other species. It was also found in the same horizon in Buena Vista Canyon, and
Cottonwood Canyon in the West Humboldt Range, and at New Pass, Desatoya Mountains, Nev.

Ceratrres (GYMNOTOCERAS) HERSHEYI Smith, sp. nov.
Plate XCIII, figures 1-14.

Form robust, moderately evolute, low whorled, widely umbilicate, cross section trapezoidal,
wider than high. The sides are convex, the ventral shoulders abruptly rounded, the venter
rather narrow, with a strong keel ridge. The height of the whorl is less than half the diameter
of the shell, and the width is greater than the height. The whorl is not deeply embracing, and
the rate of increase is slow. The surface is ornamented with strong bifurcating sigmoidal ribs
that form strong lateral knots and distinct tubercles on the ventral shoulders. In youth, both
lateral and marginal knots are undeveloped. The septa are weakly brachyphylloid, as in all
the species of this group of which the septa have been observed:

1 Paleontology : U. 8. Geol. Expl. 40th Par., vol. 4, P1. XI, fig. 6.
2 Cephalopoda of the Muschelkalk : Himalayan fossils, vol. 2, pt. 2, 18935, p. 47, Pl. VIII, figs. 4 and 5 (Mem. Geol.
Survey India, Pal Indica,. 15th ser.).
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Ceratites hersheyi is intermediate between the characteristic species of Gymnotoceras and
Ceratites s, str. It preserves at maturity the characters of the adolescent stage of €. Aum-
boldtensis. This makes it probable that the group of C. Aumboldtensis, though externally
showing all the characters of the nodosi, is an offshoot from the geminati and not from the im-
mediate ancestors of Ceratites s. str. (. hersheyi is more evolute than C. meeki Mojsisovics,
with lower whorl. ’

The specific name is given in honor of Mr. O. H. Hershey, in recognition of his geological
explorations in the Great Basin region.

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus snbzone, on the divide between Troy Canyon and the south fork of American Canyon, 4
miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, C. humboldiensis, Protrachyceras meeki, Ne'vadztes fwkztneyz, Bey-
richites rotelliformis, Gymmotoceras blakei, Daonella dubia, and other species.

Cerarrres (GYMNOTOCERAS) MEEKI Mojsisovics.
Plate XIV, ﬁgmes 10¢—c; Plate LXIX, figures 1-19.

1888. Ceratites meeli, Mojsisovics, Ueber einige japanische Trias-Fossilien : Beitr. Pal. und Geol. Oesterreich-
Ungarns-und des Orients, vol. 6, p. 16S. .
1877, Gymmnotoceras blakei (in part), Meek, Paleontology: U. S. Geol. Expl. 40th Par, vol. 4, P1. X, figs.
10 and 10q.

Form robust, involute, laterally compressed, whorls. high, helmet shaped, with rounded
but distinct ventral shoulders, high venter, and distinct ventral keel. Surface ornamented with
strong bifurcating sigmoidal ribs, with protuberances on the flanks and ending in weak tubercles
on the ventral shoulders. There are about 14 of the lateral ribs and 30 of the marginal ribs and
tubercles to a revolution. The increase is caused by the bifurcation of most of the ribs, and the
intercalation of many secondary ribs, but the number is not constant. The septa are ceratitic
but weakly brachyphylloid, as in (. blakes. ~

Meek described this species under the name Gymnotoceras blakei Gabb, but Mojsisovics
afterward gave it the name’Ceratites mecki, using Meek’s figures? as the type.

C. nwelcz may grade over into the form descnbed as C’ blakei by Hyatt and Smith,? but
no transitions have been observed. That form is now regarded as a distinct species and is
described in this work as C. russellz Smith. The ribs on C. meelki are coarser than on C. russells
and the form is much more robust and less compressed than in C. blakes.

Horizon and locality—Very common in the Middle Triassic, Daonella dubia zone, Ceratites
¢rinodosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt Range,
Nev., associated with Ceratites trinodosus, €. humboldtensis, Nevadites whitneyi, Gymmotoceras
blakei, Daonella dubia, and other species.

Cerarrres (GYMNOTOCERAS) RUSSELLT Smith, sp. nov.
Plate ITI, figures 1-3 and 6; Plate LXVII, figures 1-15.

1905. Gymnotoceras blekei, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. 8.
Geol. Survey No. 40, p. 173, P1. XXIT, figs. 1-3 and 6 (not Pl. XXII, figs. 4 and 5, and 7-23).

(Not 1864. Ammonites blakei, Gabb, Description of the Triassic fossils of California and the adJacent Terri-
tories: Geol. Survey California, Paleontology, vol. 1, p. 24, P1. IV, figs. 14 and 15.)

(Not 1877. Gymmnotoceras blaket, Meek, Paleontology: U. 8. Geol. Expl. 40th Par.,, Vol. IV, p. 113, Pl X, figs.
10a—c, which is C. meeki Mojsisovics.)

(Not 1904. Gymmotoccras blakei, Smith, The comparative stratigraphy of the marine Trias of western America :
Proc. California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 386, P1. XLIII, figs. 9 and 10; P1. XLIV,
figs. 2 and 3.)

1 Paleontology @ U. S. Geol. D‘(pl 40th Par., vol. 4, Pl X, figs. 10 and 10a.
27 he T'riassic cephalopod genera of America : Prof. I‘apel U 8. Geol. Survey No. 40, 1905, p. 173, Pl. XXII, figs. 1-3.
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Form involute, robust, laterally compressed. Whorl deeply embracing but not deeply
indented by the inner volution. Sides flattened convex; venter high and narrowed to a median
keel. Abdominal shoulders narrow and sloping in early maturity, more abrupt later in life.
Umbilicus rather narrow, and deep umbilical shoulders abruptly rounded, with. steep inner
walls, The height of the whorl is about half the total diameter, and the width is three-fourths
of the height. The indentation is one-fourth of the height. The width of the umbilicus is
about one-fifth of the total diameter. '

The surface is ornamented with strong, radial, dichotomous ribs that branch on the flanks
one-third of the way up from the umbilicus and bend sharply forward on the abdominal
shoulders, becoming obselete at the median ridge or keel. At the point of bifurcation the ribs
form low radially ‘elongate knots and at the shoulders are developed weak tubercles, on which
the ribs usually divide. These secondary ribs run obliquely forward almost to the central keel
and sometimes even cross it. There are a few intercalary ribs, beginning midway on the
flanks, forming the shoulder tubercles and the secondary riblets as do the primary ribs. The
septa are ceratitic, brzwhyphyllmd the lobes being serrated, the saddles rounded and slightly
serrated. The young shell is much more evolute than the mature form, as shown in the young
specimens figured.

In the young the cross section of the whorl is nearly circular, with the exception of the
impressed zone; the ribs are fine, and much straighter than at maturity, and in the earliest -
" stages are present only'on the umbilical shoulders. The body chamber is nearly or quite a

complete revolution in length, and increases the resemblance to Paratropites, but the young
stages are not like those of the Tropitide.

' Ceratites russelli is less compressed than (. blakes and has stronger ribs and more distinct
shoulders. It is more compressed than C. meeki and has less distinct shoulders and weaker
sculpture. It differs from €. beckeri in its much’ coarser ribs and the more distinct shoulders,
as well as in the tendency to form shoulder knots.

The species here named Gymnotoceras russelli is in part the same as that figured and de-
scribed by Hyatt and Smith (1905) under the name of Gymmnotoceras blakei. Since that time
an examination of Gabb’s typical material has shown the two to be distinct, and the writer has
also found numerous specimens that are identical with Gabb’s type and illustrations and has
not found any intergradations between the two. This species, which is named in honor of the
late Prof. 1. C. Russell, is by far the commonest species of Gymnotoceras in the Middle Triassic
of Nevada.

The form figured by Meek * does not belong to Grymnotoceras but to Ceratites s. str.

Horizon and locality—Ceratites (Gymnotoceras) russelli Smith was found by the writer
to be very abundant in the Middle Triassic, Daonella zone, of the West Humboldt Range, in
Cottonwood Canyon, near the “ Lucky Dog ” mine; and on the divide between the south fork
of American Canyon and Troy Canyon, about 4 miles south of Fitting post office (formerly

Foltz), associated with Ceratites humboldtensis, Beyrichites rotelliformis, Nevadites whitneys,
Daonella dubia, and many other species characteristic of the Middle Triassic. It is also found
in the same horizon at New Pass, Desatoya Mountains, Nev,

CeraTIiTES ((GYMNOTOCERAS) SPURRI Smith, sp. nov.

Plate LXVII, figures 16-18.

Moderately involute, laterally compressed, high whorled, with narrow umbilicus, flattened
sides, converging to the distinct ventral shoulders. Venter high, with angular roof-shaped
central ridge. Surface ornamented with sharp sigmoidal ribs that start from the umbilical
slope, form coarse lateral knots one-fourth of the distance above the flanks, and here branch in
twos and threes. The ribs bend sharply forward high up on the flanks and form small tubercles
on the ventral shoulders, continuing forward to the central keel ridge. There are about 11 of

1 Paleontology : U. S. Geol. Expl. 40th Par., vol. 4, pt. 1, 1877, Pl. XI, fig. 6.

’
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the lateral knots to a revolution, and the number of marginal shoulder knots is approximately
three times as great, for the intercalary ribs that start in the middle of the flanks end in
tubercles similar to those of the primary ribs.

The height of the whorl is half the diameter of the shell, and the width is three-fourths
of the height. The width of the umbilicus is about one-fifth of the diameter of the shell. The
outer whorl embraces two-thirds of the inner and is indented by it to one-fifth of the height.
The septa are like those of Ceratites blakei, with serrated lobes and weakly brachyphylloid
saddles. A

Ceratites spurri resembles C. wemplei Smith but is more compressed laterally, with nar-
rower and higher roof-shaped venter, and has finer sculpture. It is also very like the Arctic
Ceratites geminati figured by Mojsisovics, but is flatter and higher whorled than any species
described from that group. It 1esemb1es C. blakei Gabb but is more robust and has much
coavser ribs and tubercles.

Dimensions of the type specimen of Ceratites spurri.

) Mm
Diametero oo e 50
Height of last whorl. e 24
Height of last whorl from the preceding-_ . 19
Width of last whorl e 18
Involution. e 5
Width of wmbilieus_ .l ool 11

The specific name is given in honor of Mr. J. E. Spurr.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Can-
yon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., asso-
ciated with Ceratites trinodosus, C. humboldiensis, Gymmnotoceras blakes, Protrachycems meelcz,
Newvadites whitney, JZ Beyrichites rotelliformis, Daonella dubia, and other species. )

Ceratires (GYMNOTOCERAS) WEMPLEI Smith, sp. nov.
Plate LXVIII, figures 1-9.

Robust, thick-whorled, moderately involute, with rather deep umbilicus. Umbilical
shoulders rounded, sides strongly convex, and distinct ventral shoulders. Venter broad but
highly arched, rising up in a high ridge in the middle. The height of the whorl is less than
half the diameter of the shell, and the width is three-fourths of the height. The width of the
umbilicus is one-fourth of the diameter of the shell. The outer whorl embraces one-third of the:
inner and is indented by it to nearly one-third of the height.

The surface is ornamented with coarse ribs and knots. The ribs start out from the
umbilicus, fork at coarse lateral knots not far above the umbilicus, form a second row of finer
knots on the ventral shoulders, then run obliquely forward on the shoulder slope, becoming
finer and obsolete before the median ridge is reached. There are 12 of the coarse lateral knots.
and principal ribs to a revolution, but between the primary ribs there is usually an intercalary
rib, which does not form a lateral knot. but does form a shoulder knot as the primary ribs do.

The septa are rather simple but ammonitic, the saddles being slightly indented, though less
so than the lobes. The ventral lobe is rather small, the first lateral broad and deep, the second
lateral about as large as the ventral, and the auxiliary still smaller.

Dimensions of the type specimen of Ceratites wemplei.
: M.

Diameter o e e k4
Height of last whorlo el 36
Height of last whorl from the preceding_.._ o ____ 2%
Width of last whorl ... o o mceem 28
Involution. o . e 11

Width of umbilicus. .o .19 .
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This species is a.genuine member of the geminati, and belongs to Gymnotoceras in the
broader sense given it by Diener. In its youth it greatly resembles Ceratites nathorsti Mojsiso-
vies? of the Middle Triassic of Spitzbergen, but in age becomes much more robust than that
species. This group is represented in Nevada by several species, and shows strong affinities
with the Boreal fauna. It is not represented at all in the Mediterranean region, and in the
. Indian region only by doubtful forms. It differs from the other American species of
Gymnotoceras in the strong development of the lateral and the shoulder knots, and in the less
pronounced development of the ventral keel. '

The specific name is given in honor of Miss Edna Wemple, in recognition of her contribu-
tions to Triassic paleontology. :
~ Horizon and locality—In the Middle Triassic, Daonella dubia zone, Ceratites trinodosus
subzone, of Fossil Hill, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.
It was associated with Ceratites trinodosus, C. cricki, C. humboldtensis, Gymnotoceras blakei,
Beyrichites rotelliformis, Nevadites whitneyi, Protrachyceras americanwm, P. mecki, Longo-
bardites nevadanus, Sageceras gabbi, Eutomoceras laubei, Daonella dubia, and other species.

Genus HAYDENITES Diener.

"1905. Haydenites, Diener, Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K. Akad.
Wiss. Wien, vol. 114, pt. 1, p. 790.

1907. Haydenites, Diener, The fauna of the Himalayan Muschelkalk: Himalayan fossils, vol. 5, Mem. No. 2,
p. 72 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

Type—Haydenites hatschelkii Diener.

Form evolute, with wide umbilicus, broad, subrectangular, little-embracing whorls. The
umbilical shoulders are rounded, the sides flattened and nearly parallel; the ventral shoulders
ave-strong and angular. The venter is broad and low, with a slight arch but lacking both keel
and furrow and not crossed by the ribs. The surface is ornamented with strong radial ribs,
either simple or bifurcating, ending in large tubercles or spines on the ventral shoulders. The
septa are ceratitic, with entire saddles and serrated lobes. In youth the venter is rounded and
crossed by the ribs, which have lateral instead of marginal tubercles. In this stage the shell
greatly resembles Acrochordiceras. Diener regards this group as a subgenus of Ceratites,
closely allied to the subrobusti. . :

. Occurrence—Haydenites is at present represented by only one species, H. hatschekis
Diener in India and in Nevada, where it occurs in the zone of Ceratites trinodosus of the Middle
Triassic.

HAypENTITES HATSCHEKII Diener,

Plate XXXIII, Tigures 1-3.

1907. Haydenites hatschekii, Diener, The fauna of the Himalayan Muschelkalk: Himalayan fossils, vol. 5,
Mem. No. 2, p. 72, Pl. VI, figs. 1¢ and b (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

Form moderately evolute, with robust, subquadratic, little-embracing whorls, and wide,
deep umbilicus. The umbilical shoulders are rounded, the sides flattened and nearly parallel,
the ventral shoulders angular, and the venter broad and flattened. '

‘The shoulders are armed with strong blunt spines, but the lateral ribs are obsolescent. In
youth, up to a diameter of 90 millimeters, the whorl is rounded, with arched venter like
Acrochordiceras, similar lateral knots or spines, and strong bifurcating ribs.

Horizon and locality—Very rare in the upper Middle Triassic (upper Muschelkalk of
Europe) Daonella dubia zone, Ceratites trinodosus subzone, of Buena Vista Canyon, West
Humboldt Range, Nev., associated with Ceratites humboldtensis, Beyrichites rotelliformis,
Cuccoceras bonw-vistew, Daonello dubia, etc. It was first found in the upper Muschelkalk of
the Himalayas in India, associated with a similar fauna.

1 Arktische Triasfaunen : Mém. Acad. imp. sci. St.-Pétersbourg, 7th ser., vol. 33, No. 6, 1886, p. 53, Pl. IX, fig. 3.
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Genus BEYRICHITES Waagen.

1895. Beyrichites, Waagen, Fossils from the Ceratite formation: Salt Range fossils, vol. 2, p. 160 (Mem.
Geol. Survey India, Pal. Indica, 13th ser.). '

1896, Beyrichites, Arthaber, Die Cephalopodenfauna der Reiflinger Kalke: Beitr. Pal. und Geol. Oesterreich-
Ungarns und des Orients, vol. 10, pt. 2, p. 228. .

1896. Beyrichites, Toula, Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien; Beitr. Pal. und Geol.
Oesterreich-Ungarns und des Orients, vol. 10, pt. 4, p. 172.

1897. Beyrichites, Diener, Cephalopoda of the Lower Trias: Himalayan fossils, vol. 2, pt. 1, p. 74 (Mem.
Geol. Survey India, Pal. Indica, 15th ser.). 3

1898. Beyrichites, Tornquist, Nenere Beitriige zur Geologie und Paliiontologie der 1'mgebung von Recoaro
und Schio in Venetien, Part IV : Zeitschr. Deutsch. geol. Gesell.,, vol..50, pt. 4, p. 658.

1902. Beyrichites, Mojsisovics, Das Gebirge um Hallstatt, Part I, Die Cephalopoden der Hallstiitter Kalke:
Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 331.

1904, Beyrichites, Smith, The comparative stmtlgmphy of the marine Trias of westem America : Proec. Cali-
fornin Acad. Sci,, 3d ser., Geology, vol. 1, No. 10, p. 378.

1905. Beyrichites, Diener, Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K. Akad.
Wiss. Wien, vol. 114, pt. 1, p. 791, . °

1905. Beyrichites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. 8. Geol.
Survey No. 40, p. 154.

1907. Beyrichites, Diener, The fauna of the Himalayan Iiuschelkalk: Himalayan fossils, vol. 5, Mem. No. 2,
p. 82 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

Type—*“Ammonites ” reuttensis Beyrich.*

Involute, laterally compressed, deeply embracing, umbilicus narrow, sides slightly convex,
venter narrowly rounded. Sides ornamented with weak ribs, which usually have a falciform
bend. Septa of the ceratitic type but with even the saddles slightly denticulated, just in
tho transition to becoming ammonitic. Waagen established this genus te include “ Meckoceras”
reuttense Beyrich, M. khanikofi Oppel, and M. maturum Mojsisovics, of the Muschelkalk of
the Alps, but he placed these in the family Ptychitide.

Diener > showed that Beyrichites does not belong to the Ptychitidee, but he went to the
other extreme and classed it as a subgenus under Meekoceras. In a later paper Diener?
places Beyrichites as an independent genus under the Ceratitide, and considers the resem-
blance to Pt,yclutes as due to convergence. The young stages of the Ptychitidee are always
cr]obose, resembling the Glyphioceratide of the Carbomferouﬁ whereas those of Beyrichites
are invariably evolute and laterally compressed, with early wdolesoent stages like Lecqmtes
and larval stages resembling Gephyroceras of the Devonian.

M0331sov1cs says that Beyrlchltes belongs to the Ceratitidee and that it developed out of
Dinarites, which conclusion is only partly correct.

The writer, basing his opinion on studies of the development of several species, regards
Beyrichites as an oﬂ'shoot of the Ceratitide through Gymnotoceras. Some member of the
Meekoceratidze, possibly Meekoceras itself, was the more remote ancestor of the group. The
writer further regards Beyrichites as a reversionary group and is of the opinion that its strong
resemblance to Meekoceras is due to atavism. Beyrichites falciformis in the adolescent stage
is a true Gymnotoceras, very like G, blakei, but at maturity has the falciform ribs almost obso-
lete. Beyrichites rote?lz’formz's has the falciform ribs reduced at a much earlier stage and is
more strongly reversionary to Meekoceras at maturity. B. ¢enuis has still less of the character
of Gymnotoceras p1e%erved in its development, and B. osmont; has lost this stage almost
entirely, being nearly smooth throughout life. The nearly smooth compressed whorl | is in this
genus an old-age character, pushed back by acceleration of development only a little way in

1Ueber cinige Cephalopoden aus dem Muschelkalke der Alpen und iiber verwandte Arten: Abhandl. K. Akad. Wiss.
Wien, 1867, p. 113, 1. 1, fig. 4. .
2 Cephalopoda of the Lower Trias: Flimalayan fossils, vol. 2, pt. 1, 1897, p. 74 (Mem. Geol. Survey India, Pal. Indica,

16th ser.). .
2 Entwurf einer Systematik der Ceratitiden des Muschelkalkes: Sitzungsber. K. Akad. Wiss, Wien, vol. 114, pt. 1,
1905, p. 791.

¢ Das Gebirge um THallstatt, Part I; Die Cephalopoden der Hallstiitter Kalke: Supplement Heft Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 6, pt. 1, 1st half, 1902, p. 331, )
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B. falczfo'mms, still further in B. rotellzformzs, and in B. tenuis and B. osmonti is pushed bfmck
so far in the ontogeny that the Giymnotoceras stage is lost entirely.

The resemblance of Beyrichites to the group of Ceratites rotuloides is due to a very natural
convergence. Ceratites rotuloides is the most primitive group of true Ceratites and has departed
least from the meekoceran ancestor, whereas Beyrichites is reverting by atavism toward that
same ancestor.

The group of European species assigned by ngen to Beyrichites probably includes some
primitive species of Ceratites as well as the reversionary Beyrichites.

The species from the lower Muschelkalk of Asia Minor, assigned by F. Toula* to Beyrichites,
can hardly belong to that genus but are direct and. little-modified descendants of Aspidites of
the Lower Triassic. The writer is of the opinion that Nicomedites Toula is a valid genus and
should be retained to include the progressive, highly specialized species of the Meekoceratide.

As thus defined this genus is confined to the Middle Triassic of the Alps, Asia Minor, India,
and Nevada. Beyrichites is already represented in America by B. rotelliformis, and the writer
has found in the Middle Trjassic of Nevada several other forms of this genus, all apparently

new. .
BeyricHITES DUNNI Smith, sp. nov,

Plate XXXII, figures 7-12

Involute, robust, narrowly umbilicate. Whorls high, with strongly convex sides, and nar-
rowly rounded venter. The outer whorl is much higher than wide, deeply embracing, and
deeply indented by the inner whorls. The surface is nearly smooth, ornamented only with the
cross strie of growth and faint folds. The height of the whorl is half the diameter of the
shell, and the width is three-fourths of the height. The width of the umbilicus is one-fifth
of the diameter of the shell. '

The septa are slightly brachyphvllmd with weak indentations of the saddles as in B.
rotelliformis, with which species B. dunni is closely related. Tt differs in its more robust whorl,
greater size, and weaker ribs. It is more nearly related to B. osmonti but is distinguished from
that species by its broader and more robust whorl and stronger sculpture.

The specific name is given in honor of Mr. L. F. Dunn, of Winnemucca, Nev., the discoverer
of Fossil Hill. .

Horizon and locality.—Rather common in the Middle Triassic, Daonella dubia zone, Cera-
tites trinodosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt R'Lno'e,
Nev., associated with Oemtites trinodosus, C. humboldtensis, Gymnotoceras blakei, Nevadites
whitneyi, Beyrichites rotelliformis, Daonella dubia, and other species.

BEYRICHITES FALCIFORMIS Smith, sp. nov.

Plate’ XCI, figures 11-13; Plate XCII, figures 1-8. .

Form involute, laterally compressed. Whorls high and increasing rapidly in height, deeply
embracing, and not deeply indented by the inner volutions. Umbilicus narrow, with angular
" umbilical shoulders and nearly vertical inner walls. IFlanks gently convex, converging without

shoulders to the narrowly rounded venter; greatest thickness just above the umbilical shoulders.
The height of the whorl is half the diameter of the shell, and the width is about two-thirds of
the height. The outer whorl embraces nearly all of the inner, leaving only the edges of the
umbilical shoulder exposed; it is indented by the inner whorl to one-eighth of the height. The
- width of the umbilicus is one-fifth of the diameter of the shell. _

The surface is ornamented with distinct sigmoidal ribs that start from the umbilical shoul-
der, curve gently backward on the flanks, then bend sharply forward near the venter, becoming
obsolete before the apex of the venter is reached. The venter is crossed by distinct lines of

1 Bine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und Geol. Oesterreich-Ungarns und des Orients
vol. 10, pt. 4, 1896, pp. 172 et seq.



SYSTEMATIC DESCRIPTIONS—CERATITOIDEA. 117

growth parallel with the ribs, forming a prolonged crest, like that of Gymnotoceras. There
are about 32 of these ribs, whlch do not bifurcate except in early youth. There are no spines
or tubercles developed on the shell. The septa are weakly brachyphylloid, with the lobes
distinctly serrated, and the saddle weakly indented, as in Beyrichites rotelliformis.

Beyrichites falciformis resembles B. rotelliformis but has the ribs more sharply defined, the
venter narrower, and the whorl more compressed. It is also smaller, but does not resemble the
young stages of B. rotelliformis. It is more closely allied to B. nanda Diener® but has no
tubercles on the later ribs, and the ribs are coarser. It is also compressed near the venter but
not so greatly as B. nanda and the septa are more complex than those figured by Diener, although
his drawings were made from a smaller specimen.

Beyrichites falciformis resembles B. tenuis Smith but has much stronger sculpture and
narrower venter. It also has some resemblance to the more compressed variety of Gymnotoceras
blakei but differs in the simple coarse ribs, in the absence of the ventral keel, and in the greater
involution. .

Beyrichites falciformis is the nearest of all this group to the ancestral Gymnotoceras,
which it greatly resembles in the late adolescent stage. At maturity, however, it is reversionary
toward its more remote ancestor Meekoceras, as are all other species of Beyrichites. It is prob-
able that the presence of specimens of this species among the forms collected by the United
States Geological Exploration of the Fortieth Parallel, and identified as Beyrichites rotelli-
formis, led Hyatt to class that species under Gymnotoceras. Gabb probably included this along
with B.rotelliformis under “Ammonites” blakei, for it is even more common than the type
figured by him. Specific lines were not drawn so sharply in the time of Gabb and Meek as
they are now, and they did not have at their disposal the abundant material since collected in
Nevada. The writer has collected hundreds of specimens of Beyrichites in the West Humboldt
Range, and the discriminations here made are based on that material. -

Ilomﬁon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office ( formerly Foltz), West I-Iumboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Gymnotoceras blakei, Beyrichites rotelliformis, Nevadites whitneyi, Pro-
trachyceras meeks, Sageceras gabbi, Daonella dubia, and other species. .

BeyricHITES osMONTI Smith, sp. nov.
Plate XXXI, figures 7—14; Plate LXXXIX, figure 14,

Form laterally compressed, discoidal. Whorls deeply embracing and deeply indented
by the inner volutions, high and'increasing rapidly in height. Sides gently convex, umbilical -
shoulders subangular, with very steep inner slope, venter narrowly rounded. Surface nearly
smooth, having only cross strize and a few weak folds. The height of the whorl is half the
diameter of the shell, and the width is two-thirds of the height. The width of the umbilicus
is less than one-fifth of the diameter of the shell. The septa are ceratitic, but with brachylloid
saddles. :

Dimensions of the type specimen of Beyrichites osmonti.

Mm
DAt o 70
Height of last whorl __________________. i e et e 35
Height of last whorl from the preceding . ________ L __ 26
Width of last whorl___ e e 24
Involution_ S 9
Width of umbilieus.c o e 13

Beyrichites osmonti is very closely allied with B. rotellv;"ormzs but differs from that species
in its lack of sculpture, which persists through life, whereas B. rotelliformis always shows lat-
eral ribs or folds. B. osmonti also resembles B. dunni but differs in its more compressed whorls.

1 Cephalopoda of the Muschelkalk : Himalayan fossils, vol. 2, pt. 2, 1895, p. 48, Pl IX, figs. 8a—¢ (Mem. Geol. Survey
India, ¥Yal. Indica, 15th ser.). - . .
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" The specific name is given in honor of Mr. V..C. Osmont, who as=1sted the writer in collect-
ing this fauna.

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, of Fossil Hill, on the divide between Troy Canyon and the south fork of Ameri-
can Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Daonella dubia, Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakei,
Nevadites whitneyi, Sageceras gabbi, Eutomoceras laubei, and other species.

BEYRICHITES ROTELLIFORMTS Meek.

Plate IV, figures 1-7; Plate VIII, ﬁgmes 1-15; Plate XIV, figure 9; Plate XXXI, figures 1-6; Plate XCI,
figures 1-10.

~

1877. Gymmotoceras rotelliformis, Meek, Paleontoolgy : U. S. Geol. Expl. 40th Par., vol. 4, p. 111, Pl X, figs.
9 and 9a. ‘
1904. Beyrichites rotelliformis, Smith, The comparative stratigraphy of the miarine Trias of western America :
Proc. California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 879, Pl. XLV, fig. 5, Pl. XLIII, figs.
13 and 14.
1905. Beyrichites rotelliformis, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper
~ U. 8. Geol. Survey No. 40, p. 155; P1. XXIIT, figs. 1-11; P1. LVIII, figs. 1-15.

Involute, discoidal, lenticular, laterally compressed. Whorl high and increasing rapidly
in height, with flattened convex sides and narrowly rounded ventéer. Umbilicus narrow, um-
bilical shoulders abruptly rounded, with very steep inner walls. The height of the whorl is
slightly greater than half the total diameter, and the width is two-thirds of the height. It is
indented to about two-sevenths of its height by the inner whorl. The width of the umbilicus is
about one-sixth of the total diameter of the shell.

. Surface ornamented with numerous simple, fine flexuous ribs and radial striee of growth,
with sigmoidal curve on the flanks and a sharp forward bend just below the abdominal
* shoulders. In youth the ribs are strongest. on the flanks and become’ obsolete near the venter,
but in age the ribs are weak low down on the flanks and become stronger near the ventral
shoulders. They do not become obsolete in old age but are much weaker than at early maturity.
The septa are ceratitic, but the saddles are slightly indented; the lobes are all distinctly ser-
rated. The external lobe is divided by a short siphonal saddle. The first lateral is large,
slightly digitate, the second lateral smaller and simpler, being followed by a smaller third
lateral. The true auxiliary series consists only of denticulations below the auxiliqry saddle.
The septa are not like those of Ceratites (Gymmotoceras) blakei Gabb, with which species Gabb
united it. The young shells are much more evolute, robust, and have rougher sculpture.

Beyrichites rotelliformis was assigned by Hyatt to hxs genus Gymmnotoceras, but it is
‘rather a descendant of that group, as shown by the writer in this paper.

Beyrichites rotelliformis is very similar to B. osmont; Smith, from which it differs in its
stronger sculpture. IFrom B. dunni Smith it differs in its more compressed whorl and stronger
falciform ribs. From B. falciformis Smith it may be distinguished by its less compressed
whorl and slightly weaker ribs. ’

Beyrichites rotelliformis is most closely allied to B. khanikofi Oppel, as figured by Diener* ‘

and by Frech,® but has the falciform ribs shghtly weaker and the septa somewhat s1mpler
But the 51m111r1ty is so great that if these two species occurred in the same region and in the
-same faunal association most paleontologists would pronounce them to be 1dentlcal How-
ever, the resemblance is stronger between the mature forms than between the adolescent. stages,
as these are figured by Diener.

Beyrichites rotelliformds is exceedingly variable and as many species might be made out of
it as have been descrlbed from the Indian provmce but the writer hag collected a large series

1 Cephalopoda of the Muschelkalk : I-Iimalnyan fossils, vol. 2, pt. 2, 1895, Pl. IX, figs. 2, 3, and 9 (Mem. Geol. Survey
India, Pal. Indica, 15th ser.).

2 Dje Zirkumpacifische Trias: Leth@a Geognostica, II. Theil, Das Mesozoicum, I. Band, Trias, 2te Lieferung, 1903,
Pl XVI, fig. 6. '

AN
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of specimens, more than a hundred, and they show a.perfect intergraduation. Some are
strongly sculptured in youth and are nearly smooth in age; others are nearly smooth in youth
and become strongly sculptured in age. In the compression of the whorl there is also no
constancy, some specimens being much thicker than others, but all are thicker than B. falci-
formis, thinner than B. dunni, and uniformily more strongly sculptured than B. osmonti.

I orizon and locality.—Beyrichites rotelliformis was found by the United States Geological
Exploration of the Fortieth Parallel in the Middle Triassic limestone, Buena Vista Canyon,
West Humboldt Range, Nev., from which place came the type; the Whitney Survey found it
at New Pass, Nev. The writer found it very common in the Middle Triassic of Cottonwood
Canyon, near the “ Lucky Dog ” mine, West Humboldt Range, and on the divide between Troy
Canyon and the south fork of American Canyon, about 4 miles south of Fitting post office
(formerly Foltz), in both places associated with Nevadites whitneyi, Ceratites humboldtensis,
Acrechordiceras hyatti, Gymmotoceras blaket, Daonella dubia, and other species.

Beyrrcurres TENUIS Smith, sp. nov.

1

Plate XXXII, figures 1-6; Plate LXXXIYX, figures 15-20.

Form involute, laterally compressed, narrowly umbilicate; whorls flattened, high and
increasing rapidly in height, deeply embracing, and deeply indented by the inner volutions.
Unmbilicus narrow, with steep inner walls. Venter very narrowly rounded. Surface with fine
low sigmoidal ribs that are most distinct on the upper part of the flanks near the venter. The
septa are similar to those of Beyrichites rotelliformis, but the saddles are more weakly
brachyphylloid.

Beyrichites tenuis resembles B. rotellzformzs but differs in the greater compressmn of the
whorls, greater involution, and weaker sculpture. It is the flattest member of the genus
Beyrichites and has the least resemblance of any of that group to the Ptychitide. In its com-
pressed form it resembles B. falciformis Smith but is more compressed and has weaker
sculpture.

Horizon and locality y.—Rather rare in the Middle Triassic Dacnella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, West I-Iumboldt Range,
Nev., associated with Ceratites trinodosus, C. humboldtensis, Gymmotoceras blakesi, Nevadites
whitneyi, Protrachyceras meeki, Daonella dubia, and other species. :

Genus BALATONITES Mojsisovics.

1879. Balatonites, Mojsisovics, Vorlitufize kurze Uebersicht der Ammoniten-Gattungen der Mediterranen und
Juvavischen I'rias: Verhandl. K.-k. geol. Reichsanstalt Wien, p. 139.

1882. Ralatonites, Mojsisovics, Die Cephalopoden der Mediterranen riasprovinz: Abhandl. K.-k. geol. Reichs-
anstalt Wien, vol. 10, p. 77.

1887. Ralatonites, Flauer, Cephalopoden des Bosnischen Muschelkalkes von Han Buloo bei Sfuajevo Denkschr.
K. Akad. Wiss. Wien, vol. 54, p. 29.

1889. Arniotites, Hyatt, in Whiteaves, Fossils of the Triassic rocks of British Columbia: Contributions to
Canadian Paleontology, Geol. and Nat. Hist. Survey Canada, vol. 1, pt. 2, p. 144.

1892. Balatonites, Hauer, Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part I:
" Denkschr. K. Akad. Wiss. Wien, vol. 59, p. 270.

1896. Balatonites, Arthaber, Die Cephalopodentauna der Reiflinger Kalke: Beitr. Pal. und Geol. Oesterreich-
Ungarns und des Orients, vol. 10, pt. 1, p. 60, and pt. 2, p. 198. o

1903. Balatonites, Frech, Neue Cephalopoden aus den Buchensteiner, Wengener und Raibler Schichten :
Resnltate der wissenschaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, p. 9.

1905. Balatonites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U. 8. Geol
Survey No. 40, p. 165.

' ' BavratoNrres mapLEYT Smith, sp. nov. .
Plate XC, figures 8-10.

Form cvolute, widely umblhc‘lte whorls broad, low, little embmcmb, and little indented:
by the inner volutions. Sides very convex, ventral shoulders subangular, venter low and roof-
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shaped, surmounted by a high keel without bordering furrows. Surface ornamented with
strong undivided lateral ribs that form strong spines high up on the flanks. There are 16 of
these ribs and spines to a revolution. The septa could not be exposed sufficiently for illustration,

but they appear to be ceratitic.

Dimensions of the type spccimen of Balatonites hadleyi.

. Mm
Diameter___________________ e 35
Height of last whorl_______ e o= 9.5
Height of last whorl from .the preceding_ . ___ o 8
Width of last Whol e 9
Involution _ ___ _ e 1.5
Width of umbilicus_-______________ .. U, 19.5

Balatonites hadley: may belong to the subgenus Judicarites Mojsisovics, but the lateral
spines are stronger than on any known species of that group. It has a strong resemblance to
Margarites MOJs1sowcs of the Tropitide but lacks the furrows that border the keel and the
septa_appear to be ceratitic instead of ammonitic.

The spe01ﬁc name is given in honor of Mr. J. C. Hadley, a mining engmeer who assisted
the writer in collecting the Middle Triassic forms.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zomne, of the
north fork of Buena Vista Canyon, 2 miles northwest of Unionville, West Humboldt Range,
Nev., associated with Gymmnotoceras blakei, Be ﬂzchztcs Totellzformzs, Cuccoceras bonwm-viste,
Acrochordiceras hyatti, Daonella dubia, and other species.

BarvaTonrres xiner Smith, sp. nov.

Plate . XC, figures 11 and 12.

Form evolute, laterally compressed, discoidal, widely umbilicate. Whorls rather high,
with flattened sides, distinct ventral shoulders, and acute roof-shaped venter. Surface orna-
mented with umbilical and shoulder tubercles, and fine bifurcating ribs. The umbilical tuber-
cles number 21 to a revolution, and those on the shoulders 42." The height of the-whorl is two-
fifths of the diameter of the shell and the width one-third of the he1crht The width of the
umbilicus is a little more than one-third of the diameter of the shell. Balatomtes kingt has a
greater resemblance to the Mediterranean species of that genus than the two other American
forms.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, of the
Shoshone Mountains, Nev., Whitney collection of Harvard Umversn;y (exact locality not re-
corded and no other species known to have been collected with it).

BavaroxNtres sHospoNENsts Hyatt and Smith,
Plate IV, figures 12 and 13.

1905. Balatonites shoshonensis, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper
U. 8. Geol. Survey No. 40, p. 167, P1. XXIII, figs. 12 and 13. '

The original description is as follows:

Evolute, discoidal,-widely umbilicate, laterally compressed. Whorls little embracing and little indented
by the inner volution, low, and increasing slowly in height. The height of the whorl is about one-third
of the total diameter, and the width about two-thirds of the height. The width of the umbilicus is nearly
one-half of the diameter of the shell. The umbilical shoulders are abrupt, the flanks slightly convex, with
obtusely angular abdominal shoulders, and .rather narrow venter, rising to the central angular ridge. The
surface is ornamented with radial bifurcating ribs that run nearly straight across the venter, beading the
central ridge. 'There is a row of knots at the beginning of these ribs on the umbilical shoulders, a second
row of much larger knots on the middle of the flanks, and a third, less prominent, on the abdominal shoulders.
The central ridge is also provided with  a row of small knots. 'This form, therefore, belongs to the group
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of Balatonites gemmati. The septa could not be seen in detail, being mostly covered by the shell; the
suddles ave certainly rounded, but the serrations on the lobes could not be made out. This species does not
seem to be nearly related to any known European form, but has all the marks of the genus.

Horizon and locality—In the Middle Triassic, of the Shoshone Mountains, Nev., from
longitude 117° W., collected by the Whitney expedition. Only a single specimen was found,
and this was loaned to the writer from the Whitney collection, in the Museum of Comparative
Zoology of Harvard University. .

TRACHYCERATEA. '

Under Trachyceratea Mojsisovics included the rough-shelled forms in the immediate
kinship of Trachyceras. They were supposed to be descendants of Tirolites through Balato-
nites, a view than can hardly be upheld any longer. XK. A. von Zittel classed this group- under
the Tropitide, but no other paleontologist seems to agree with him,

All the Trachyceratea have short body chambers and rough shells, orm,mented with ribs
and spines. Most of them have flattened venters, and a central furrow is found in the most
characteristic members of the group. Balatonites, however, has a central keel ridge, and in the
opinion of the writer should not be included. It does not belong to the genetic series and is
probably a side branch from the same ancestors. Its similarity to Trachyceras in its orna-
mentation is most probably due to convergence. The definition as given above would also
include Clionites, for this genus has the rough shell, ribs and spines, and ventral furrow.
But Clionites is probably a reversionary form, having been modified directly from some
Trachyceras-like group.

The true Trachyceratea, as limited in this work, contain the following forms in the
American Middle Triassic: Nevadites, Anolcites, Protrachyceras, Trachyceras, and Sirenites.

Nevadites Smith. Form robust, evolute, rough-shelled, without ventral furrow, ribs ending in spines on
the ventral shoulders, forming a connecting link with Ceratites of the group of C. bosnensis. Septa
ceratitic. Nevadites hyatti Smith, N. humboldtensis Smith, N. merriami Smith, N. sincleiri Smith, N.
whitneyi Gabb, N. fontainei Smith.

Trachyceras Laube. Including the subgenera Anolcites Mojsisovics, Protrachyceras Mojsisovics, and
Trachyceras s. str. .

Anoleites Mojsisovics. Without ventral furrow but with ribs crossing the venter. Septa ceratitic. Amnolcites

. furlongi Smith, A..gabbi Smith, A. grecilis Smith, A. barberi Smith, A. drekei Smith.

Protrachyceras Mojsisovics. -With more involute form than Anolcites, whorls higher, spines reduced, and
distinct ventral furrow. Septa ceratitic or ammonitic.

Septa ceratitic, form transitional from Anolcites. Protrachyceras americanum Mojsisovics, P. meelki
Mojsisovics, P. dunni Smith. :

Septa. ceratitic, form distinctly that of Protrachyceras, Protrachyceras lahontanwm Smith, P. subas-
perum Meek.

Septa ammonitic, forming a transition to ’]‘rachvoems 8. str., P. homfrayi Gabb, P. springeri Smith.

Genus NEVADITES Smith, gen. nov.

 Type—Nevadites merriami Smith.

Form evolute, robust; whorls subrectangular in cross section, little embracing, and in-
creasing slowly in height. Sides and venter flattened. Umbilicus rather wide and deep. Ven-
tral furrow lacking. Sculpture strong, consisting of lateral ribs and knots. The ribs end in
knots on the ventral shoulders and do not cross the venter. The septa -are ceratitic, the sad-
dles rounded and entire, and the lobes are serrated. Body chamber short, so far as observed.

This genus is the most primitive of the Trachyceratea, and forms an intermediate link
between Ceratites and Anolcites. In its adolescent stages Nevadites goes through stages of
growth corresponding to Ceratites, and Anolcites in its development goes through stages cor-
responding to Nevadites. The species belonging .to this genus have been assigned indiscrimi-
nately to Ceratites and Trachyceras, which shows its intermediate character.

This group is represented in America by Newadites hyatti Smith, N. fontainei Smith,
N. merriami Smith, N. whitneyi Gabb, N. humboldtensis Smith, and N. sinclairi Smith. TIn
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Europe it is certainly represented by Nevadites (Ceratites) crassus Hauer® and probably by
Ceratites altecostatus Arthaber. Arthaber? says that Trachyceras developed out of Ceratites,
and not out of Balatonites, as Mojsisovies supposed. This agrees perfectly with the results
obtained by the writer in studies in the ontogeny of Newadites whitneyi, N. merriami, and.
N. hyatti, all of which, in the adolescent stage, are genuine Ceratites.

~ Nevadites did not come from Ceratites of the group of . nodosus nor from that of C.
elegans but from some member of the genus like Ceratites haguei Smith. It is not likely that
this particular species was. the ancestor, for it is a contemporary of Nevadites, but . hagues
is'a form little modified from that ancestor. A morphological series showing the lines of
evolution is seen in the following: Ceratites haguei Smith > Newadites hyatti Smith > N. whit-
neyi Gabb > Anolcites furlongi: Smith > Protrachyceras meeki Mojsisovics > Trachyceras.
This is not a genetic series, for they are all contemporaries in the zone of Ceratites trinodosus
(e\cept Trachyceras, whlch occurs in the zone of Tropites subbullatus), but it is a series show-
ing unbroken progression in évolution, and the ontogeny of each of these species records the
devolopment from the groups that stand lower in the series. Nevadites gets but little beyond
Ceratites ; Anolcites furlongi gets but little beyond Nevadites; Protrachyceras meeki is already
transitional to Trachyceras—it has the furrow distinctive of Trachyceras, but its septa
remain ceratitic. This is as far as evolution went in the zone of Ceratites trinodosus, but in the
later beds the septa became ammonitic, as do those of all members of Trachyceras in the Upper
Triassic. In Nevada above the zone 'of Ceratites trinodosus there are abundant remains of
Trachyceras, but their preservation is poor and it was not possible to determine whether their
septa are ceratitic or ammonitic.

Occurrence—Nevadites is confined to the Middle Triassic, Ceratites trinodosus subzone, in
which it is very common in Nevada, being represented by N. merriami Smith, V. hyatti Smlth
N. sinclairi Smith, N. whitneyi Gabb, N. fontainei Smith, and N. humboldtensis Smith. It is
also found in the Mediterranean region, where it is represented by Newvadites (Ceratites) crassus
Hauer and doubtfully by (Cerdtites) altecostatus Arthaber. It seems likely that Nevadites
originated in America, though it is as yet impossible to determine this, for the beds below. the
horizon of Nevadites in Nevada have yielded no fossils and the Mediterranean beds with
Ceratites trinodosus contain ho Ceratites that might have been the ancestral stock of Nevadites.
The group of Ceratites bosnensis, which is thought to have been the ancestor of Nevadites, is
not found below the horizon of Nevadites in either the Mediterranean or the American region.

It was thought best to treat this group as an independent genus rather than as a subgenus
of Trachyceras, for it certainly has as great affinities with Ceratites as with the Trachyceratea.
It can not be brought under the original diagnosis of Trachyceras, and it would be stretching
that genus to an unwarranted extent to include these forms. Nevadites fontainei Smith shows
an rnlmost perfect transition from Cemtltes, but can not have been the ancestor, as it is a
contemporary of all the known species of the genus.

NEVADITES FONTAINEI Smith, sp. nov.

Plate XLI, figures 16-27; Plate LI, figures 1-9.

Evolute, with wide umbilicus. Whorls low and increasing slowly in height, little embracing
and not deeply indented by the inner volutions. Cross section subrectangular. Umbilical
shoulders abruptly rounded, sides nearly flat, ventral shoulders nearly rectangular, and venter
gently convex but without any central keel I'ld("e

Surface ornamented with strong ribs and tubercles, of which there are three rows—umbilical,
lateral, and marginal. The ribs start out from umbilical tubercles and usually fork at the
- second row of tubercles below the middle of the flanks, then curve gently forward to the third

1 Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part II: Denkschr. K. Akad. Wiss. Wien, vol.,
63, 1896, p. 259, P1. VIII, figs. 1 and 2.

2 Neue Funde in den Werfener Schichten und im Muschelkalke des siidlichen Bakony : Resultate der wissenschaftlichen
Erforschung des Balatonsees, vol. 1, pt. 1, 1903, p. 24.

\
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row on the ventral shoulders. The septa are ceratitic, with entire saddles and serrated lobes.
The height of the whorl is three-eighths of the diameter of the shell, and the width is about
three-fourths of the height. The width of the umbilicus is three-eighths of the diameter of the
shell, There are 16 lateral tubercles, and 22 marginals to a revolution. The umbilical tubercles
have the same number as the laterals but are almost obsolete at maturity.

Newadites fontainei was at first assigned by the writer to the group of Ceratites bosnensis,
but large specimens show too great a resemblance to Nevadites, hence it is assigned to that
group, although it is clearly transitional. It is more evolute and robust than N. whitneyi;
more compressed than N. hyatts and N. merriami; less compressed than V. sinclaire; and has
finer sculpture and much slower rate of increase of the whorl than N. Aumboldtensis. Its
affinities with Ceratites are much stronger than those of any other species of Nevadites known
in the American region and it is a connecting link between Ceratites and Nevadites.

In old age the spines become very strong, and there are folds crossing the venter somewhat
as in Anolc1tcs In the early adolescent stages . fonfaines has a strong resemblance to Key-
serlingites. If this resemblance is phvlovenetic, it goes far toward conﬁrminrr the theory of
Mojsisovies that Ceratites originated in Keyserhnfrltes but this does not necessarlly apply to
all groups of Ceratites, for th'lt genus is probflbly polyphyletic.

Newadites foutamez which is named in honor of Prof. W. M. Fontaine, has some re-
semblance to Ceratites vogdesi Smith, but the whorl is more nearly-rectangular in cross section,
the venter is flatter, and the ribs fork below the middle of the flanks 1nstef1d of above the
middle, as in C. wogdess.

It bears a striking resemblance to Reiflingites Arthaber, but this Mediterranean genus is
said to have a long body chamber, and to belong te the Tropitide. The writer does not believe
that Reiflingites is anything more than a Cemtltes with long body chamber. Still, the sculp-
ture of A, fontaz'nei is different from that of any species assigned by Arthaber to Reiﬁingites
and would place the American species in the near kinship of the group of €. haguei -and C.
beecheri, forms apparently transitional from Ceratites to Nevadites Smith and closely allied to
the Mediterranean group of Ceratites bosnensis Haver. N. fontainet differs from €. bosnensis
Hauer in its more robust and less compressed whorl, shorter spines, and in the absence of the
ventral keel. : ‘

Horizon and locality.—Middle Triassic, Daonella dubia zone, Ceratites trinodosus sub-
zone, on the divide between Troy Canyon and the south fork of American Canyon, 4 miles south
of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated with Daonella
dubia, Oemtztes i moclosm C. humboldtensis, Gymnotoceras blaluez Nevadites whitneyi, and
other species.

NEvaprres muMBoLDTENSIS Smith, sp. nov.

Plate LXXVIII, figures 1-3; Plate LXXIX, figures 1-10.

1

~ Form moderately evolute, robust; whorls low and increasing slowly in height, not deeply
embracing, and little indented by the inner volutions. Cross section subquadratic, slightly
higher than wide. Umbilical shoulders abruptly rounded, sides strongly convex, ventral shoul-
ders square and angular. Venter broad, with slight concavity. Umbilicus wide and rather
deep, showing the greater part of the inner whoﬂs

Surface ornamented with strong ribs, alternately blfurc'ltlncr near the middle and ending
in spines on the ventral shoulders. There is a second row of knots or spines on the flanks at
the forking of the ribs and on the alternate simple ribs. The flat ventral band is smooth.
The septa are ceratitic, with entire saddles and four serrated lobes.

_ Newadites humboldtensis is nearest to N. hyatti Smith, from which it differs in being more
evolute and more compressed laterally, with slenderer volutions. The two species are so
similar and so constantly associated as to suggest the possibility that they are male and female
of the same species.
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Nevadites humboldtensis also has some resemblance to 7rachyceras reitzii Boeckh but is
more robust, has squarer cross section, and lacks the ventral furrow. It also resembles Anol-
cites furcosus Mojsisovics, of the zone of Oeratites trinodosus, but has coarser sculpture, fewer
nodes, and even less indication of a ventral furrow. Ceratites ecarinatus Hauer? has a strong
resemblance to the young of Newadites humboldtensis and may be the young of a similar
species.

°

Dimensions of the type specimen of Nevadites humboldtensis.
. Mm.

Diameter 90
Height of last whorl _________________ . 35
Height of last whorl from the preceding-____ L . 29
Width of last whorl__________ e 30
Involution e 6
Width of umbilicus- e 33

Horizon and locality—Rather common in the Middle Triassic Daonello dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Can-
yon, about 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Ceratites trinodosus, C. humboldtensis, Gymnotoceras blafei, Nevadites mer-
riami, N. whitneyi, Acrochordiceras hyatti, Daonella dubia, and other species.

NEvaprTes Hyarrr Smith.

Plate LXXVII, figures 1-183,

1904. Trachyceras (Amnolcites) hyatti, Smith, The comparative stratigraphy of the marine Trias of western
America: Proc. California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 389, P1. XLIII, fig. 12, Pl
XLV, figs. 1 and 2.

Form very evolute. Whorls robust, subquadratic, broad, low and increasing slowly in
height. little embracing, and little indented by the inner whorls. Umbilical shoulders abruptly
rounded, sides strongly convex, ventral shoulders square, venter broad and flat, without fur-
row but with a slight concavity formed by the raising of the.shoulders in a marginal ridge.
The umbilicus is very wide and deep. The height of the whorl is more than one- thlrd of the
diameter of the shell, and the width is greater thqn the height. The width of the umbilicus is
two-fifths of the dl_ameter of the shell. The surface is ornamented with strong ribs and spines.
The ribs divide on strong spines in the middle of the flanks and then run obliquely forward
to the square ventral shoulders, where they end in a row of smaller spines. In youth the ribs
have also umbilical tubercles, but these become obsolete at maturity. There are, therefore,
three rows of knots or spines in youth, and only two at maturity. There are no intercalary
ribs, the number of lateral spines being 13 to 15, and the marginal knots on the divided ribs
being 26 to 30 to a revolution. The septa are ceratitic, with rounded entire saddles and four
serrated lobes, the external lobe being short and rather narrow, the first lateral broad and -
deep, the second lateral and the auxiliary small.

Newvadités hyatti differs from N. whitney: in being much more robust and evolute, with
coarser and fewer knots and ribs. It is closer to V. humboldt(’n%s, from which it differs in
the more robust whorl and in lacking the fine intercalary ribs. From N. merriams it differs in
the rounder cross section and in the fewer and coarser ribs and knots; it may be distinguished
from N. crassus Hauer by the same characters.

Horizon and locality.—Rather rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Gymmnotoceras blakei, Nevadites whitneyi, Beyrichites rotelliformis, Sageceras
gabbi, Daonella dubia, and other species.

1 Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part II: 'Denkschr. K. Akad. Wiss. Wien, vol.
¢ 63, 1896, p. 257, PL VIII, figs. 7-10,
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NEevaprres MERRIAMI Smith, sp. nov.
Plate LXXYV, figures 1-14; Plate LXXYVI, figures 1-16.

This species is the type of Nevadites Smith, gen. nov. .

Form evolute. Whorls subquadratic in cross section, little embracing, and little indented
by the inner volutions, slightly higher than wide and increasing slowly in height. Sides
flattened, only slightly convex, with abruptly rounded umbilical shonlders, and square ventral
shoulders. Venter flat and broad, without any furrow. Surface ornamented with strong lateral
ribs which start from the umbilical shoulder and fork in strong lateral knots about halfway
up the sides, bend obliquely forward, and end in strong knots on the ventral shoulder. Between
these primary ribs there is usually an intercalary rib, beginning on the flank and ending in
similar knots to those of the primary ribs. The number of the marginal knots is, therefore,
approximately twice that of the laterals. There are no umbilical knots at maturity, though
they are present on young shells.

The primary ribs do not always bicurfate on the flanks, and the intercalary ribs are not
regular in distribution, hence the proportion of lateral to marginal knots is not constant.

The septa are ceratitic, saddles entire, and the lobes all serrated. The small divided
external lobe falls on the ventral shoulder angle, the large first lateral high up on the flanks
above the lateral knots; the small second lateral falls on the umbilical shoulders; and the smaller
auxiliary lobe falls on the umbilical slope. The outer whorl embraces about one-third of the
inner and is indented by it to about one-fifth of the height. = The height of the whorl is about
two-fifths of the diameter of the shell and the width is seven-eighths of the height. The width
of the umbilicus is slightly more than one-third of the diameter of the shell.

Nevadites merriamsi is most nearly related to Nevadites (Ceratites) crassus Hauer,: but is
slightly less robust and has stronger lateral and marginal knots. The intercalary ribs on
N. merriami begin above the middle of the flanks, whereas in V. ¢rassus Hauer they begin on
the umbilical shoulder and are as strong as the bifurcating primary ribs. In ¥N. crassus the
proportion of lateral to marginal knots is about 2:8, and in . merriami it is approximately 1:2.

Nevadites merriamsi is closely related to N. Ayatti Smith,> but differs in its squarer cross
section and finer and more numerous lateral and marginal knots. Newadites merriami is
intermediate between V. Ayatti Smith and N. whitneyi Gabb, being broader than the latter and
squarer than the former. It is more robust than N. humboldtensis Smith, with finer and more
numerous ribs and knots. '

Dimensions of the type specimen of Nevadites merriami.

. Mm
Diameter o o o o 1. 00
Height of last whord e .40
Height of the Jast whorl from the preceding___.________ S .82
Width of last whorl.__.________._____________________ .
TN VOIUt 0N e .. 07
Width of umbilicus.___..______ e e N .36

The specific name is given in honor of Prof. J. C. Merriam, of the University of California.

Horizon and -locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Ceratites trmoclosus, C. humboldtensis, (1 /mn0t0(=eras blake, Daonella dubia,
and other species, )

.

1 Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Part IT: Denkschr. K. Akad. Wiss, Wien, Vol.
63, 1896, p. 269, ¥1. VIII, figs. 1 and 2.

2The comparative stratigraphy of the marine Trias of western America: I'roc. California Acad. Sci., 3a ser., Geology,.
vol. 1, 1904, p. 389, PL. XLIII, fig. 12, and P1. XLV, figs. 1 and 2.

16279°—No. 83—14——9
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NEevapites siNcrairl Smith, sp. nov.,

Plate LXXXI, figures 17-19; Plate LXXXII, figures 1-3.

From evolute, widely umbilicate. Whorls robust, somewhat compressed laterally, higher

than wide, increasing slowly in height, little embracing and little indented by the inner whorls.
The height of the last whorl is more than one-third of the diameter of the shell and the width
somewhat less than the height; it embraces one-fourth of the inner whorl, and is indented by
it to about one-eighth of the height. The width of the umbilicus is about two-fifths of the
diameter of the shell. ' ‘
» The surface is ornamented with strong sharp ribs and tubercles, the ribs alternating on
~ tubercles on the ventral shoulder and dividing at another row of knots more than halfway up
the flanks. All ribs, whether primary or intercalary, end in strong tubercles on the strongly
defined angular ventral shoulders. The intercalary ribs have only the marginal row of tuber-
cles, but the primary ribs have all three, umbilical, lateral and marginal. The venter is only
ehghtly concave but without a furrow.

There are about 36 marginal and 14 lateral tubercles to a revolution. The umbilical row
is fewer in number and less coarse than the lateral row. The intercalary tubercles are irregular,
in some specimens lacking entirely, and in others reaching to the umbilicus but never forming
umbilical tubercles. Newvadites sinclairi is closely allied to N. humboldtensis Smith but is more
evolute and slender and has a more compressed whorl. It is more slender and evolute than
N. hyatti Smith and has more numerous and finer ribs and spines. It is less compressed than
N. whitneyi, with fewer and coarser ribs and spines and has a more nearly quadratic cross sec-
tion. Septa ceratitic, with entire saddles and four external serrated lobes, all of which are
small except the first lateral.

The specific name is given in honor of Dr. W. J Sinclair, of Princeton University.

Horizon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites
¢rinodosus subzone, of Fossil Hill, south fork of American Canvon West Humboldt Range,
Nev., associated with Ceratites trmodoeus, ¢. humboldtensis, Gumnotocems blaket, Nevadztes
whitnes yi, Beyrichites rotelliformis, Acrochordiceras hyotti, Daonella dubia, and other species.

NEvaprres weHITNEYT Gabb.
Plate XLVIII, figures 4 and 5; Plate LXXX, figures 1-8; Plate LXXXI, figures 1-16,

1864. Ceratites whitneyi (in part), Gabb, Description of the Triassic fossils of California and the adjacent
Territories: Geol. Survey California, Palseontology, vol. 1, p. 23, Pl. IV, fig. 11 (excluding figs. 12
‘and 12a).

1886. Arpadites whitneyi, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg, 7th ser.,
vol. 33, No. 6, p. 149.

1896. Arpadites whitneyi, Mojsisovics, Beitriige zur Xenntniss der Obeltll"ldlSChell Cephalopodeu Faunen des
Himalaya: Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 696.

(Not 1877. Trachyceras whitneyi, Meek, Paleontology: U. S. Geol. Expl. 40th Pa1 vol. 4, p. 116, PL. XI,
figs. 3 and 3a.)

Rather evolute, robust. Whorls subquadratic, higher than wide, deeply embracing but not
deeply indented by the inner whorls, increasing rapidly in height in agé. Sides flattened,
with the greatest breadth of the whorl below the middle. Umbilical shoulders abrupt but
slightly rounded. Umbilicus wide and deep. Ventral shoulders square, venter broad and
flattened, without any trace of furrow but with the ends of the ribs rising above the general
level of the border. The height of the whorl is less than half the diameter of the shell, and the
width is somewhat less than the height. - The outer whorl embraces more than half the inner
and is indented to only about one-sixth of its height. The width of the umbilicus is one-third
of the diameter of the shell. :

The surface is ornamented with strong ribs that start from umbilical knots and usually
bifurcate about a third of the distance up the flanks, ending in strong marginal spines on the
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ventral shoulders. At the lateral bifurcation there are often weak knots, but these become
almost obsolete at maturity. In youth the sculpture is much stronger and the lateral knots are
usually present. The septa are ceratitic, the saddles being entire, and the four lobes serrated.

Nevadites whitneys is closely allied with V. Ayatti Smith,! but differs from that species
in the greater compression of the whorls, the finer ribs, narrower venter, and obsolescence of
the lateral knots. It is more closely related to V. merriamsi, from which it differs in its some-
what finer ribs, obsolescence of the lateral spines, and more compressed and higher whorls.
It is possible that these two species intergrade, but no intergradation has been observed in
the large number of specimens of both species collected by the writer.

Meek ? described and figured, under the name of 7Trachyceras whitneyi Gabb, another
form from the same horizon, to which Mojsisovics afterwards gave the name Anolcites ameri-
canus Mojsisovics. This form was also figured by Gabb ? but differs from the true Nevadites
whitneys in the higher whorl, narrower venter, deep ventral furrow, rounded ventral shoulders,
and strong lateral knots in the ribs, partly crossing the venter, and in having a second row of
knots on the ventral shoulders.

Dimensions of a typical specimen of Nevadites whitneyi.

Mm
Dinmeter e 56
Fleight of last whorl. e 23
Height of last whorl from the preceding-_ 19 -
Width of last whorl e 20
Involution e 4
Width of umbilicus 18

At this size the width of the flat venter is 11 millimeters. .

Horizon and locality—Very common in the Middle Triassic, Daonella dubia zone,
Ceratites trinodosus subzone, of Fossil Hill, south fork of American Canyon, West Humboldt
Range, Nev., associated with Ceratites trinodosus, O. humboldtensis, Gymnotoceras blaket,
Protrachyceras meeki, Beyrichites rotelliformis, Sageceras gabbi, Monophyllites billingsianus,
Daonello, dubia, and other species. It was also found in the same horizon in Cottonwood
Canyon, West Humboldt Range, from which locality Gabb’s type came.

Genus TRACHYCERAS Laube.

1869. Lrachyceras, Laube, Ueber Anunonites aon Miinster und dessen Verwandte: Sitzungsber. K. Akad. Wiss.
Wien, vol. 59, pt. 1, p. T.

1877. L'rachyceras, Meek, Palieontology: U. S. Geol. Expl. 40th Par., vol. 4, pt. 1, p. 116.

1879. Trachyceras, Mojsisovics, Vorliiufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen
und Juvavischen Trias. Verhandl. 'K.-k. geol. Reichsanstalt Wein, p. 140.

1882. Trachyceras (in part), Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl.
K.-k. geol. Reichsanstalt Wein, vol. 10, p. 93.

1889. Trachyceras, Hy:tt, in Whiteaves, Fossils of the Triassic rocks of British Columbia: Geol. and Nat.
Hist. Survey of Canada, Contributions to Canadian Paleontology, vol. 1, pt. 2, p. 142,

1893. Trachyceras, Mojsisoviés, Das Gebirge um Hallstatt, Part I; Die Cephalopoden der Hallstiitter Kalke:
Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 617.

1896. 'L'rachcyceras, Mojsisovics, Beitriige zur Kenntniss der obertriadischen Cephalopoden-Faunen des Hima-
laya: Denkschr. K. Akad. Wiss, Wien, vol. 63, p. 646.

1898. Protrachyceras, Tornquist, Neuere Beitriige zur Geologie und .Paliiontologie der Umgebung von Recoaro
und Schio in Venetien, Part IV : Zeitschr. Deutseh. geol. Gesell., vol. 50, p. 659.

1903. Trachyceras, Frech, Neue Cephalopoden aus den Buchensteiner, Wengener und Raibler Schichten des
slidlichen Bakony : Resultate der wissenschaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, p. 21.

1904. Trachyceras, Smith, The comparative stratigraphy of the marine Trias of western America: Proc.
California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 387. ’

N

1The comparative stratigraphy of the marine Trias of western America: Proc. California Acad. Sci., 3d ser., Geology,
vol. 1, No. 1, No. 10, 1904, p. 389, Pl. XLIII, fig. 12; PlL. XLV, figs. 1 and 2.

8 Paleeontology : U. S. Geol. Expl. 40th Par., vol. 4, p. 116, P1. XI, figs. 3 and 3a,

3 Description of the Triassic fossils of California and the adjacent Territories: Geol. Survey California, Palzontology,
vol. 1, Pl. IV, figs. 12 and 12a. : ' ‘
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1905. Trachyceras, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Papers U. 8. Geol.
Survey No. 40, p. 191. .

1907. Trachyceras, Diener, -The fauna of the Himalayan Muschelkalk: Himalayan fossils, vol. 5, Mem. No. 2,

‘ p. 94 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

1913. Trachyceras, Simienescu, Fauna Ammonitilior Triasici dela Hagighiol (Dobrogea) : Academia Romana,
No. 34, p. 295. ‘

Type—* Ceratites” aon Miinster® and Mojsisovics.?

Form moderately involute, somewhat.compressed laterally, deeply embracing, but usually
showing the inner volutions. Whorls higher than wide, with abrupt umbilical shoulders, some-
what flattened convex sides, rounded abdominal shoulders, and proportionally narrow venters,
with a distinct central furrow bounded by tubercles. Body chamber short, not exceeding
_two-thirds of the last volutien.

The surface is ornamented with ribs radiating from tubercles on the umlnhcal shoulders
and running with gentle curves up the sides to the abdominal shoulders, where they curve for-
ward. - These ribs may bifurcate on the umbilicus, again on the sides, and more rarely on the
shoulders. Their ends form the rows of tubercles that border the central furrow. On the ribs
are spiral rows of spines or tubercles, which give a rugose appearance to the shell and suggested
the name of the genus. The spines may become almost obsolete on very old shells but are
always present at early maturity. They,show on the cast as well as on the shell, and, together
with the central furrow, afford an easy means of identification of the genus. Constrictions do

not appear at all on the shell or on the cast, and contractions of the body chamber have not-

been observed. Septa ammonitic but not deeply digitate, moderately dolichophyllic. The
external lobe is always divided by a siphonal saddle and there are always two lateral lobes
present, but the auxiliary lobe is absent in some specimens.

Mojsisovics® divided this genus into three groups, or subgenera: Trachyceras s. str., char-

- acterized by having two rows of spines on each side of the central furrow; Protrachyceras
Mojsisovics, with only a single row of spines on each side of the furrow; and Anolcites Moj-
sisovics, without a distinct furrow and with the ribs crossing the venter. As Zrachyceras aon
had the double spine rows, all Trachyceratea with this sort of ornamentation are placed under
the typical section of the genus. This group is usually more involute and more compressed
laterally and seems to have originated from the group with the single row- of spines bordering
the furrow. Mojsisovics assumes that the genus Trachyceras in the broader sense developed out
of Balatonites and that this in turn came from Tirolites. It is possible that some species of
Trachyceras did descend from Tirolites, but it is more than doubtful if Balatonites is a connect-
ing link in the series, for no Balatonites stage is seen in the development of any of the Trachy-
ceratea. The writer, however, is of the opinion that most species of Trachyceras descended
from Ceratites of the group of €. bosnensis, through Nevadites. Arthaber* seems to share this
opinion, although he, of course, makes no reference to Nevadites, as that genus is first described
in the present work. Diener?® on the other hand, thinks it probable that Trachyceras is poly-
phyletic, descended in part from Balatonites and in part from Ceratites.

K. A.von Zittel ¢ placed this genus in the family Tropitide, but without assigning any reason
for the change. It need hardly be said, however, that the development of the-Trachyceratea is
wholly unlike that of the Tropitidee;-that of the former points to an origin from the Prole-
canitidee, whereas the Tropitide seem to have come from the Glyphioceratidee. Prof. von Zittel
was no_doubt influenced by the resemblance of Sagenites to Trachyceras in placing the latter

1 Ueber das I\‘llkmergel Lager von St. Cassian in Tyrol, und die darin vorkommenden Ceratiten: Neues Jahrb., 1834,
p. 13, PL 1, figs. 4 and 5.

2 Die -Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 129,
Prl. XXI, figs. 1-35, 37, and 38. : .

3 Des Gebirge um Hallstatt, Part I; Die Cephalopoden de1 Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt Wien,
1893, vol. 6, pt. 2, p. 617.

4+ Neue Funde in den Werfener Schichten und im Muschelkalke des siidlichen Bakony : Resultate der Wlssenschaftlichen
Erforschung des Balatonsees, vol. 1, pt. 1, 1903, p. 24.

5 Entwurf einer Systematik der Ceratitiden des Muschelkalkes : Sitzungsber. K. Akad. Wiss. Wien, vol. 114, pt. 1,
1905, p. 804. !

6 Grundziige der Paliiontologie, 1895, p. 405.
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genus in the Tropitide, but this resemblance is purely external and is-one of the many puzzling
convergence phenomena so often seen in the history of the ‘unmonltés the young of the two
groups belnrr farther apart than the mature forms. .

The origin of Trachyceras is indicated by the geologic sequence of the true Trachyceratea.
The group of Ceratites nodosi is common in the lower middle, and upper Muschelk‘lll\, the
group of Ceratites bosnensis does not appear until the m1ddle Muschelkalk; then in America
Nevadites is very common in the horizon of the European Bosnic substage, Omumtes trinodosus
subzone, and is rare in the same horizon in the Mediterranean region. Anolcites is common in-
this same horizon in Nevada and is represented in the Mediterranean region by A. furcosus
Mojsisovics, 4. arminie Mojsisovics, and 4. elisabethe Mojsisovics; also somewhat doubtfully
in the Indian region. Protrachyceras also appears in this same horizon in Nevada but becomes
more common in the Upper Triassic. In the Fassanic stage, Buchenstein epoch, Anolcites and
Protrachyceras abound in the Mediterranean region, and Anolcites also occurs in Japan in this
horizon. :

The abundance of the true Trachycerate‘t in the Middle Triassic of America suggests thls
region as the place of their origin. The similarity of these forms to Mediterranean species and
the rarity of Trachyceratea in the Middle Triassic’of Asia suggests that-during this epoch
there may have been an Atlantic connection between the Mediterranean Sea and the Great
Basin Sea of America, and that these waters were more intimately connected than either was
with the Indian portion of the Tethys. '

Trachyceras in the limited sense is confined to the Upper Triassic, but Protrachyceras
ranges from the Muschelkalk to the "upper Karnic, Anolcites' ranges from Muschelkalk to
mlddle Karnic, and the ancestral Nevadites is conﬁned to the Middle Trr\ssm

In the Alpine province the entire genus became extinct in the middle Karnic, below the
zone of T'ropites subbullatus, but in the Himalayas it has been found in later beds, and in Cali-
fornia Trachyceras is very abundant in the beds with Tropites subbulatus. The writer has
collected in Shasta County, Cal., numerous specimens of the two groups in the same hand
specimen, which would prove concluswely that there was no confusion of two 1101‘1Z011S in
collecting.

Subgenus ANOLCITES Mojsisovics.

1893. Anolcites, Mojsisovies, Das Gebirge um Hallstatt, Part I; Die Cephalopoden der Hallstiitter Kalke:
Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 2, p. 621.

1904. Anolcites, Smith, The comparative stratigraphy of the marine Trias of western America: Proc. Cali-
fornia Acad. Sci,, 3d ser., Geology, vol. 1, No. 10, p. 388.

1905. ‘Anolcites, Hyatt and Smith, The riassic cephalopod genera of America: Prof. Paper U. S. Geol. Survey
No. 40; p. 196.

TRACHYCERAS (ANOLCITES) DRAKEI Smith, sp. nov.

Plate XCVII, figures 15-17.

Form evolute, widely umbilicate. Whorls subrectangular in-cross section, higher than
broad, with abruptly rounded umbilical and ventral shoulders and gently rounded venter.
The height of the last whorl is about one-third of the diameter of the shell, and the width is
five-sixths of the height. The width of the umbilicus is somewhat more than one-third of
the diameter of the shell. Surface ornamented with strong ribs that start from the umbilical
slope, run mnearly straight up tle sides, and cross the venter without interruption, becoming
higher as the ventral shoulder is reached. Knots are formed on many of the ribs at the ventral
shoulder, and a few of the ribs divide on the flanks, but there is no regular alternation. The
ribs do not run straight across the venter but have an irregular zigzag alternation from side to
side. The septa are ceratitic, with serrated lobes and rounded entire saddles.
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* Anolcites drakes i is not nearly related to any other species in the American region. The
specific name is given in honor of Dr. N. F. Drake. -

Horizon and locality.—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
0. humboldtensis, Gymnotoceras blakei, Newadztes uhztncz/z Sageceras gabbz, Daonella dubia,
and other species. .

TRACHYCERAS (ANOLCITES) BARBERI Smith, sp. nov. °

Plate LXXXYVI, figures 12-14.

Form slender, rather involute, discoidal. Whorls of moderate height, laterally com-
pressed. Sides nearly flat, umbilical shoulders abrupt. Venter flat and narrow, bordered by-
a row of short spines, but without a furrow. The umbilicus is nearly one-third of the.diameter
of the shell. The height of the whorl is about half the diameter of the shell, and the width is
three-fifths of the height. The outer whorl embraces two-thirds of the inner and is indented
by it to one-fifth of the height. The surface is ornamented with close-set strong radial ribs
and seven rows of short spines, one on the umbilical shoulder five on the flanks, rmd one on the
ventral border.. The septa are unknown. :

Trachyceras barberi resembles 7. gabbi Smith in its compressed form and flattened venter
without furrow but differs from that species in its coarser ribs and more numerous close-set
rows of spines. It also resembles 7'. Aispanicum Mojsisovics but differs in its stronger sculp-

ture.
The specific name is given in memory of the late William B. Barber, who as31sfed the Wuter

in collecting this fauna.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
¢rinodosus subzone, on Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post oftice (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trznodosus
0. humboldtensis; Gymnotoceras blakei, Nea;adz’tes whz’tneyz’, Sageceras gabbi, Daonella dubz'a,
and other species.

TRACHYCERAS ( ANOLCITES) FURLONGI Smith, sp. nov.
Plate ILXXXIII, ﬁgures 1-7; Plate LXXXIYV, figures 1-13.

1904. T'rachyceras (Anolcites) meeki (in part), Smith, The comparative stratigraphy of the marine Trias of
western America: Proc. California Acad. Sci, 3d ser., Geology, vol. 1, No. 10, P1. XLIV, fig. 4
(exclusive of text, and Pl. XLIV, fig. 3).

Moderately evolute, laterally compressed. Whorl robust, deeply embracing but not deeply
indented by the inner volutions. Sides nearly vertical up to the ventral shoulders and then
sloping gently inward to the ventral margin. Venter rather broad, nearly flat but slightly
depressed without developing a furrow. The margins are higher than the center because of
the ridges formed by the ends of the ribs. The umbilical shoulders are very abrupt and the
umbilical wall very steep. The height of the whorl is somewhat more than two-fifths of the
diameter of the shell, and the width is about three-fourths of the height. The outer whorl
embraces one-third of the inner and is indented by it to only one-sixth of the height. The
width of the umbilicus is two-sevenths of the diameter of the ghell. The surface is ornamented
with coarse ribs that start from knots on the umbilicus, run nearly straight two-thirds of the
distance up the flanks, and fork at coarse knots on the ventral shoulders. The divided ribs then
run obliquely forward .to the ventral margin, develop a second row of finer knots halfway
between the shoulders and the margin, and end in knots or short spines, which project above
the venter, forming a ridge. Besides these principal ribs there are many infercalary ribs,
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beginning on the flanks above the umbilicus and without the bifurcation at the shoulders but
forming the finer knots on the shoulder slope and on the marginal ridge. The coarse ribs do
not cross the venter but are continued by low ridges across in diagonal alternating pos1t10n
from spine to spine.

The septa are ceratitic, the saddles being entire and all the lobes serrated. The divided
ventral lobe is small and shallow, the first lateral very wide and deep, the second lateral about
half as large, and the auxiliary small.

Dimensions of the type specimen of Trachyceras furlongi.

Mm,
DiaMeter- - e S 93
Height of last whorl_ e 40
Height of last whorl from the preceding_________________________________ [, 33
Width of whorl_______ e 32
Involution . e 7
Width of umbilicUs e e 26

Trachyceras furlongi is easily distinguished from Newadites whitneyi by its sloping shoul-
ders, narrower venter, and the numerouns lateral spines. It is also easily distinguished from
Trachyceras (Protrachyceras) meeki Mojsisovics by its more robust whorl, less numerous spines,
and its broader venter without the furrow that characterizes 7". meeki. It is also associated
with Trachyceras (Anolcites) gabbi Smith, but that species has a narrower umbilicus, more
compressed whorl, narrower venter, and more numerous spines. In early youth 7. furlongi and
T. gabbi are very similar, the former species being more robust, with coarser ribs and knots.
The young stages of 7. furlongi are very similar to 7. (Anolcites) elisabethe Mojsisovics of
the zone of Ceratites trinodosus of the Alpine Province but differ from the European species
in the wider and flatter venter and in having only four instead of five rows of spines.

Dimensons of a half-grown specimen of Trachyceras furlongi.

Diameter - _________ o __

Height of last whorl e
Height of last whorl from the preceding
Width of last whorl
Involution

The writer was for a long time under the impression that the specimens here assigned to
Trachyceras furlong: Smith belong to 7'. (Protrackyceras) americanum Mojsisovics, as they
bear some resemblance to Gabb’s figure of the type of that species.t But a direct comparison
with the type specimen of Gabb shows the difference. 7. americanum has a distinct furrow
‘even in early youth and 7. (Anolcites) furlongi never has any suggestion of a ventral furrow
even in old age.

The spec1ﬁc name is given in honor of Mr. E. L. Furlong, of the University of Cahfornn,
to whom the writer 1s 1ndebted for much assistance in collectmfr the fauna of the Middle
Triassic.

Horizon and locality.—Rather common in the Middle Triassic, Daonella dubia zone,
Ceratites trinodosus subzone, on Fossil Hill, on the divide between Troy Canyon and the south
fork of American Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt
Range, Nev. It was associated with Ceratites trinodosus, Gymnotoceras blakei, Beyrichites
rotelliformis, Anolcites gabbi, A. gracilis, Protrachyceras meeki, P. americanum, Nevadites
whitneyt, Sageceras gabbi, Acrochordiceras hyatti, Daonclla dubia, and many other shells.

1 Description of the 'Iriassic fossils of California and the adjacent Territories: Geol. Survey California, Palzontology,
vol. 1, PL. 1V, fig. 12. o
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TracHYCERAS (ANoLcrTEs) GaBBI Smith, sp. nov,
Plate IX, figures 3—17 ; Plate XI, figures 4-7; Plate LXXXY, figures 11 and 12; Plate LXXXVI, figures 1-11,

1904. Trachyceras (Amolcites) meeki (in part), Smith, The comparative stratigraphy of the marine Trias
of western America: Proc. California Acad. Sci, 3d ser., Geology, vol. 1, No. 10, Pl. XLIV, fig. 3
(not fig. 4, which is 7. furlongi Smith). ] ’

1905. Trachyceras (Anolcites) meeki (in part), Hyatt and Smith, The Triassic cephalopod genera of
America : Prof. Paper U. 8. Geol. Survey No. 40 (exclusive of text), Pl. LIX, figs. 3-17; PL LXXIV,
figs. 4-7 (not Pl. XXIV, figs. 8 and 9; Pl LIX, figs. 1 and 2; or Pl. LXXIYV, figs. 1-3).

Involute, discoidal, laterally compressed. Whorls narrow, high, and increasing rapidly
in height. Sides flattened, convex, ventral shoulders square, venter narrow and slightly con-
cave, bordered by the rows of shoulder spines but without a true furrow. The umbilicus is
narrow, being about one-fifth of the diameter of the shell. The outer whorl embraces about
three-fifths of the inner and is indented by it to about one-seventh of the height. The height
of the last whorl is less than half the diameter of the shell, and the width is about two-thirds
of the height. The surface is ornamented with rather fine bifurcating ribs and with four rows
of knots on the ribs, one on the umbilical shoulder, one in the middle of the flanks, one on the
ventral shoulder, and a fourth on the border of the ventral furrow. The septa are ceratitic,
with serrated lobes and entire saddles. , -

Trachyceras gabbi Smith is very closely related to 7'. furlongi Smith, from which it differs
in its more compressed and slender whorl and finer ribs and knots. It also resembles 7.
meeki Mojsisovics but is distinguished by lacking the ventral furrow and by having a more-
compressed whorl, finer sculpture and narroewer umblhcus

" The specific name is given in memory of W. M. Gabb, paleontologist of the Geological
Survey of California. |

Horizon and locality.—Common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., -
associated with Ceratites trinodosus, C. humboldtensis, Anolcites furlongi, Nevadites whitneys,
Sageceras gabbi, Beyrichites rotellzfowms, Longobardztes nevadanus, Gymnotoceras blaket,
Daonella dubia, and other species.

TrRACHYCERAS (ANOLCITES) GRACILE Smith, sp. nov.

Plate LXXXII, fizures 4-9.

Form slender, evolute, laterally compressed. Whorls low and increasing very slowly in
“height, little embracing and little indented by the inner whorls. Umbilicus wide and shallow.
Sides flattened, ventral shoulders subangular. -Venter narrow and flattened, without furrow.
Surface ornamented with strong ribs, starting from weak umbilical knots and running nearly-
straight up the sides, ending in strong tubercles on the ventral shoulders. These rlbfs are
moetly undivided and cross the venter without interruption but with a shallow depression.
There are a few lateral knots in youth but at maturity these become obsolete.. The septa are
_ceratitic, with entire saddles and four serrated lobes. The height of the whorl is about two-
-fifths of the diameter of the shell, and the width is slightly more than half the height. The
outer whorl embraces one-third of the inner and is indented by it to only one- tenth of the
height. The width of the umbilicus is more than one-third of the diameter of the shell.
Amnolcites gracilis is closely allied to 4. arminie Mojsisovics, of the zone of Ceratites trino-
dosus of the Alpine province, but differs in being shcrhtly more evolute and in havmo fewer
lateral knots. In youth the resemblance is greater than in age.
Horizon and locality—Rather rare in the Middle Trmssm, Daonella dubia zone, Ceratites
trinodosus subzone, of the West Humboldt Range, Nev.; in Cottonwood Canyon; and also
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on Fossil Hill, south fork of American Canyon, associated with Ceratites trinodosus, C. hum-
boldtensis, Gymnotoceras blakes, Nevadites whitneyi, Protrachyceras meeki, Beyrichites rotelli-
formis, Acrochordiceras hyatti, Sageceras gabbi, Daonella dubia, and other species.

Subgenus PROTRACHYCERAS Mojsisovics.

1893. Protrachyceras, Mojsisovics, Das Gebirge um Hallstatt, Part I; Die Cephalopoden der Hallstiitter
Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 618.

1896. Protrachyceras, Mojsisovics, Beitriige zur Kenntniss der obertriadischen Cephalopoden- I“lunen des
Himalaya: Denkschr, K. Akad. Wiss. Wien, vol. 63, p. 646.

1898. Protrachyceras, Tornquist, Neuere Beitriige zur Geologie und Paliiontologie der Umgebung von Recoaro
und Schio in Venetien, Part IV : Zeitschr. Deutsch. geol. Gesell., vol. 50, p. 659.

1904. Protrachyceras, Smith, The comparative stratigrapbhy of the marine Trias of western America: Proc,
California Acad. Sci., 8d ser., Geology, vol. 1, No. 10, p. 387. '

1905. Protrachyceras, Hyatt and Smith, The Triassic cephalopod génera of America: Prof. Paper U. S.
Geol. Survey No. 40, p. 193.

TrACHYCERAS ( PROTRAGHYGERAS) AMERICANUM Mojsisovigs.
Plate XYV, figures 8 and 3«¢; Plate XLVIII, figures 6 and 7; Plate LXXXII, figures 10-13.

1864. Ceratites whitneyi (in part), Gabb, Description of the Triassic fossils of California and the adjacent
Territories: Geol. Survey of California, Palsontology, vol. 1, p. 23, Pl. IV, figs. 12 and 12a (not
fig. 11). :

1877. Trachyceras whitneyi, Meek, Geol. Bxpl. 40th Par. vol. 4, p. 116, P1, XI, figs. 3 and 3a.

1886. T'rachyceras americenum, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg,
7th ser., vol. 33, No. 6, p. 149. )

1896. Anolcites americanus, Mojsisovics, Beitriige zur Kenntniss der obertriadischen Cephalopoden-Faunen
des Himalaya: Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 124,

TForm robust, moderately involute, somewhat compressed laterally. Whorls rather deeply
embracing but not deeply indented by the inner volutions. The height of the outer whorl is
more than one-third of the diameter of the shell, and the width is slightly less than the
height. The width of the umbilicus is approximately one-third of the diameter of the shell.
The umbilical shoulders are abruptly rounded; the sides of the whorl flattened convex, with
subangular ventral shoulders. The venter is rather narrow, with high ridges bordering a rather
deep narrow furrow. The surface is ornamented with rather fine sharp ribs that run nearly
straight up to the middle of the flanks, then bend forward to the ventral ridges. The alternate
ribs bifurcate in the middle of the flanks. There are five rows of knots, one on the umbilical
shoulders, a small one just above the umbilical shoulders, one in the middle of the flanks,
a third on the ventral shoulders, and a fourth on the ventral ridge. The alternate ribs do not
reach the umbilicus but begin below the ventral shoulders and have only the two upper rows-
of tubercles. The alternation of the principal and secondary ribs is not regular, for in some
specimens two primary ribs are adjacent without the intercalary rib. The ribs are much
stronger than the tubercles, except in early youth, when the tubercles are more pronounced.
The septa are ceratitic, with entire saddles and serrated lobes.

Gabb figured under the name of Ceratites whitneyi two distinct species, of which only
the first? can retain the specific name. Meek afterwards figured > the form given by Gabb
in figures 12 and 12a of Plate IV of his work. Mojsisovics, recognizing the difference of the
forms, proposed-to retain the specific name for the first species, and renamed the second species
Trachyceras americanum,® using Gabb’s figures as the type and classing with this the form
figured by Meek. This confusion has caused much trouble in recognizing the species, for
the drawings of both Gabb and Meek are very poor, and tne -writer was able to- recognize

1 Geol. Survey California, Palmontology, vol. 1, 1864, P1. 1V, ﬁg. 11.
3 Paleeontology : U. S. Geol. Expl. 40th Par., Vol. 1V, P1, XI, figs. 3 and 2a.
3 Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg, 7Tth ser., vol. 33, No. 6, 1886, p. 149.
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what really was meant by T'rachyceras americanum only by comparison of the material with
Gabb’s original specimen of hig Plate IV, figures 12 and 1°a which bears little resemblance
to his illustrations.

In youth Protrachyceras americanwm resembles Anolcites fwlongz Smith but has more
numerous and finer ribs and fewer tubercles. It also resembles P. meeki Mojsisovics, but has
stronger ribs and five rows of knots instead of six.

The. specimens assigned to Protrachyceras americanum were identified by direct’ com-
parison with Gabb’s type spemmen the original of his Plate IV, figure 12.

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites tri-
nodosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites tmnodoszw, C. humboldtenszs, Nevadites whitneyi, Sageceras gabbi, Daonella
dubia, and other species. ‘It was®also found in the same horizon on the north fork of Cotton-
wood Canyon, West Humboldt Range, Nev.

TRACHYCERAS (PROTRACHYCERAS) DUNNI Smith, sp. nov.
- Plate LXXXIYV, figures 14-16.

-Form robust, somewhat compressed laterally. Whorls of medium height and increasing
rather slowly. Umbilical shoulders abrupt, flanks gently convex, rounding without distinct
shoulders to the narrow venter. The width of the umbilicus is one-fourth of the diameter of
the shell. The venter is narrow and impressed. with a distinct furrow, bordered by a row of
stout spines. The height of the whorl is nearly half the diameter of the shell, and the width
is two-thirds of the height. The outer whorl embraces two-thirds of the inner and is indented
by it to one-sixth of the height. The surface is ornamented with strong slightly curved ribs
and five rows of spines; one row is on the umbilical shoulder, three are on the flanks, and a
- fifth borders the ventral furrow. The septa are ceratltlc, with rounded saddles and sermted

lobes.
© ' Trachyceras dunni resembles T. meeki, with which it is associated, in its compressed form
and the moderately wide umbilicus but differs from that species in its stronger ribs and spines.. -
As in 7. meeki, the ribs and spines alternate on opposite sides of the ventral furrow and do not
bund]e on the umbilical shoxilders, but usually bifurcate some distance up on the flanks.

. The spec1ﬁc name is given in honor of Mr. L. F. Dunn, the discoverer of this fauna.

Horizon and locality—Very rare in the Middle Trlassm, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites t¢inodosus,
O humboldtensis, Gymnotoceras blakei, Nevadites whitneyi, Sageceras gabbi, Daonella dubia,
and other species.

TracHYCERAS (PROTRACHYCERAS) HOMFRAYI Gabb.
Plate XVI, figures 11-13.

1864. Ammonites homfrayi, Gabb, Description of the Triassic fossils.of California and the adjacent Terri-
tories: Geol. Survey, California, Paleontology, vol. 1, p. 26, P1. IV, figs. 18 and 19.

Shell discoidal, involute, strongly compressed laterally. Whorls high, deeply embracing,
and deeply indented by the inner whorls. Umbilicus narrow, less than one-fourth of the di-
ameter of the shell. Umbilical shoulders abruptly rounded, sides flattened, venter narrow, with
distinct furrow and marginal carine or ridges. Surface ornamented with numerous fine, sickle-
shaped ribs that start from the umbilical shoulders and end on the marginal carinz. There
are five rows of knots on the ribs, one on the umbilical shoulders, two on the flanks, a fourth
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on the sloping ventral shoulders, and a fifth on the marginal carinee. The septa are distinctly
ammonitic, lobes and saddles both being digitate.

Horizon and locality—Described by W. M. Gabb as coming from the East Range, Hum-
boldt mining region, Nev., associated with M onophyllites billingsianus. The writer has never
found a specimen that could be determined positively as Trachyceras homfrayi, but has often
found M onophyllites billingsianus, always in the Middle Triassic, Daonella dubia zone. All
the specimens from the East Range probably came from the old mining camp at Dun Glen, and
they appear to belong to the Middle Triassic, although they may be higher up than the zone
of Ceratites trinodosus. Doubtful specimens were found by the writer on Fossil Hill, south
fork of American Canyon, West Humboldt Range, Nev., in the Daonella dubia zone.

TRACHYCERAS (PROTRACHYCERAS) LAHONTANUM Smith, sp. nov.
Plate LXXXYV, figures 1-5.

Evolute, widely umbilicate, somewhat, compressed laterally. Whorls low and increasing .
slowly in height, rather deeply embracing but not deeply indented by the inner whorl. The
height of the whorl is greater than one-third of the diameter of the shell, and the width is five-
sixths of the height. The width of the umbilicus is about three-eighths of the diameter of
the shell. The surface is ornamented with a strong ventral furrow, strong lateral ribs, and
five rows of tubercles. The alternate ribs usually bifurcate about two-fifths of the distance
up the flanks but not regularly. There are three rows of tubercles on the flanks, one on the
ventral shoulders, and one on the ridge bordering the furrow at the end of the ribs. The fur-
row is deep, but the ribs cross it. The septa are ceratitic, consisting of four serrated lobes
with rounded saddles.

Trachyceras lahontanwm is more evolute than 7. meeki Mojsisovics, with wider umbilicus
and lower and broader whorls, with five rows of knots instead of six or seven. The ribs are
stronger than on 7'rachyceras meeki and the knots much weaker. 7. lahontanum bears a much
greater resemblance to 7'. americanwm Mojsisovics, from which it differs in its greater slender-
ness, wider umbilicus, and finer sculpture. This species is intermediate between Anolcites and
Protrachyceras.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, on the divide between Troy Canyon and the south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated
with Ceratites trinodosus, C. humboldtensis, Protrachyceras americanum, P. meeki, Nevadites
whitneyi, Sageceras gabbi, Beyrichites rotelliformis, Acrochordiceras hyatti, Daonella dubia,
and other species.

TracuYCERAS (PrOTRACHYCERAS) MEEKI Mojsisovics.

Plate V, figsures S and 9; Plate IX, figures 1 and 2; Plate XI, figures 1-3; Plate XV, figures 1 and 1a; Plate
LXXVIII, figures 4-T.

1877. Trachyceras judicaricum (not Mojsisovics), Meek, Paleontology: U. S. Geol. Expl. 40th Par., vol. 4,
p. 118, P1. XI, figs. 1 and la. ~

1882. Trachyceras mecki, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 10, p. 108.

1896. Anolcites alphei, Mojsisovics, Beitriige zur Kenntniss der obertriadischen Cepha]opoden-Faunen des
Himalaya : Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 696.

1905. Trachyceras (Anolcites) meeki, Hyatt and Smith, The Triassic cephalopod genera of America: Prof.
Paper U. 8. Geol. Survey No. 40, p. 196, Pl. XXIV, figs. 8 and 9; PlL. LIX, figs. 1 and 2 (not figs.
3-17) ; Pl. LXXIV, figs. 1-3 (not figs. 4-7).

(Not 1869. Trachyceras judicaricum; Mojsisovics, Ueber die Gliederung der oberen Triasbildungen der Ost-
lichen Alpen: Jahrb. K.-k. Geol. Reichsanstalt Wien, p. 133, PL. III, fig. 4.)

(Not 1904. Trachyccras meeki; Smith, The comparative stratigraphy of the marine Trias of western America :
Proc. California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, P1. XLV, figs. 3 and 4 (excepting the.
text).)
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~

Form evolute, robust, deeply embracing, but not deeply indented by the inner volution.
Whorl increasing rather rapidly in height. Umbilicus wide and deep. Umbilical shoulders
“abrupt, flanks gently convex, abdominal shoulders gently rounded. Venter narrow, with deep
central furrow. Surface ornamented with strong radial ribs and coarse spiral rows of knots.
The ribs bundle.in knots on the umbilical shoulders, curve gently forward on the flanks, and.
form coarse knots on the ventral border. There are rows of knots.on the umbilical shoulder
and the ridge bordering the ventral furrow and three or four on the flanks. The strongest
knots are on the venter,

The ribs do not bundle in threes as shown in the rather diagrammatic drawing published

of the type.

There are usually two ribs branching from an umbilical tubercle, and the alternate

ribs do not usually bifurcate. The knots bordering the ventral furrow do not lie opposite each
other but in alternate position. At extreme maturitv the ribs become weaker and the knots
stronger, until the appearance of the shell is ‘rreatlv changed. Dven in the early adolescent
stages the furrow is well developed and the ribs do not cross the venter. The furrow begins at
a diameter of 8 mllhmeters when the species leaves-the Anolcites stage and reaches that of
Protrachyceras.

It is difficult to see why Meek 1dent1ﬁed this species as Trachyceras judicaricum Mojsisovics,
from which it differs in its coarser and fewer ribs and knots; it has little resemblance to that
species and the figures given by Mojsisovics are too poor for the identification. The earlier
stages show a strong resemblance to Nevadites, much more than in later, more specialized species-
of Trachyceras.

Dimensions of the specimens of Trachyceras meeki figured on Plate XI, figures 1-3.

Mm
Diameter— e 62
Height of last whorl______ e 26
Height of last whorl from the preceding__________________ - ____ _____________________ 22
Width of last whorl _____________ . 18
Involution__ 4
Width of umbilicus_____ e 19

Horizon and locality.—Collected by the United States Geological Exploration of the
Fortieth Parallel, in Middle Triassic, Cottonwood Canyon, West Humboldt Range, Nev. The
writer found it rather common at that place, near the “ Lucky Dog” mine; also in the same
horizon, on divide between Troy Canyon and south fork of Amemcan Canyon West Humboldt

- Range. In both places it was associated with Ceratites humboldtensis, Nevadites whitneysi,

Bey _/mchztes rotelliformis, Gymnotocm as blakei, Longobardites nevadcmus, Arcestas  gabbi,
Daonella dubia, and many other species.

TRACHYCERAS (PROTRACHYCERAS) SPRINGERT Smith, sp. nov.

Plate LXXXYV, figures 6-10.

Form moderately involute; laterally compressed. Whorls rather high and increasing
rapidly in height. Umbilicus wide and shallow; umbilical shoulders gently rounded, sides
flattened convex, sloping upward without distinct ventral shoulders to the ridge bordering the
ventral furrow. Surface ornamented with deep ventral furrow, sharp sigmoidal ribs, and
five rows of knots. The alternate ribs usually bifurcate just above the umbilical shoulder, but
not regularly. The height of the whorl is nearly half the diameter of the shell, and the width
is three-fourths of the height. The outer whorl embraces half of the inner,-and is indented by
it to one-fifth of the height. The width of the umbilicus is one-fourth of the diameter of the
shell. The septa are ammonitic, with four serrated lobes, and rounded slightly ammonitic

saddles.
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Trachyceras springer: has some resemblance to 7'. meeki Mojsisovics but is more compressed
and involute and has coarser ribs and knots in proportion to its size and a deeper furrow. It
is also easily distinguished by its ammonitic septa. In shape and septa 7. springeri resembles
T'. homfrayi Gabb but differs in its coarser ribs and fewer tubercles.

The specific name is given in honor of Mr. Wilbur Springer, of Unlonvﬂle, Nev

Horizon and locality—Rare in the Middle Triassic, Daonelle dubia zone, West Humboldt
Range, Nev., exact locality unknown but either Cottonwood or Buena Vista Canyon, collected
by the Whitney survey, and now deposited in the Whitney collection at Harvard University.
The horizon of this species may be slightly higher than that of Ceratites trinodosus.

TRACHYCERAS ( PROTRACHYCERAS) suUBASPERUM Meek.

Plate XV, figures 2¢-b; Plate LXXXIV, figures 17-19.
, .

1877. Trachyceras judicaricum var. subasperwm, Meek, Palaeontology: U. 8. Geol. Expl. 40th Par., vol. 4,
p. 118, PL. XI, fig. 2. ' _ i

1882, T'rachyceras subasperum, Mojsisovics, Die Cephalopoden der Mediterranen 'Triasprovinz: Abhandl.
K.-k. geol. Reichsanstalt Wien, vol. 10, p. 108, R

1896. Protrachyceras subasperum, Mojsisovies, Beitriige zur Kenntniss der ‘obertriadischen Cephalopoden-
Faunen des Himalaya : Denkschr. K. Akad. Wiss. Wien, vol. 63, p. 124.

(Not 1869. T'rachyceras judicaricum, Mojsisovics, Ueber die Gliederung der oberen Triasbildungen der stlichen
Alpen : Jahrb. K.-k. geol. Reichsanstalt Wien, p. 133, Pl IiI, fig. 4.)

Trachyceras subasperum was originally described by Meek as a variety of 7'. judicaricum
Meek (not Mojsisovics), but further collections and studies by the writer show it to be an
independent species. It is very involute, laterally compressed, with narrow umbilicus, flattened
sides, and narrow venter with distinct furrow. The surface is ornamented with fine umbilical
knots, and wealk ribs start out from these, bifurcating on the knots and again about one-third
of the way up the flanks, but without developing knots at this second fork. About three-fifths
of the distance up the flanks at about every third rib a coarse lateral knot develops, and the
ribs become finer and bend forward. At half the distance between this row of coarse knots
and the venter a row of very fine knots develops on the ribs, which end on the ventral shoulder
in fine tubercles. In addition to the principal ribs startmg from the umbilical knots there
are also many intercalary ribs. The septa are ceratitic, like those of 7. meelksi. -

Dimensions of the specimen of Trachyceras subasperwm figured on Plate LXXXIV.

Mm
Diameter— o oo e 70
Height of last whorl__________ e S 32
Height of last whorl above preceding_________ . 23
Width of last whorl_____________._ - ' S 21
Involution...___ . DU 9
Width of umbilicus_ . 12.5

The height of the whorl is less thfm half the diameter of the shell, and the width is
two-thirds ot the height. ‘The width of the umbilicus is only one-sixth of the diameter of
the shell. ‘

T. subasperum is a true Protrachyceras and not Anolcites. It differs from 7rachyceras
meelit in its much finer ribs, fewer rows of knots, and the single row of coarse lateral knots,
as well as in the more compressed whorl.

I orizon and locality—In the Middle Triassic, Daonella dubia zone, Ceratites trinodosus
subzone, of Fossil Hill, on the divide between Troy Canyon and the south fork of American
Canyon, 4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.,
associated with Ceratites trinodosus, C. humboldtensis, Nevadites whitneyi, Gymnotoceras
blaket, Sageceras gabbi, Eutomoceras laubei, Daonella dubia, and other species.
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‘Order BELEMNOIDEA.
Family BELEMNITID AE.
Genus ATRACTITES Guembel.

1861. Atractites, Guembel, Geognostische Beschreibung des Bayerischen Alpengebirges, p. 475.

1871. Aulacoceras (in pa'rt), Mojsisovics, Ueber das Belemnitiden-Geschlecht Aulacoceras: Jahrb, K.-k. Geol.
Reichsanstalt, p. 41.

1880. Aulacoceras (in part), Branco, Beobachtungen an Aulacoceras: Zeitschr. Deutsch. geol. Gesell., p. 401.

1882. Atractites, Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichs-
anstalt Wien, vol. 10, p. 299.

1887. Atractites, Hauer, Cephalopoden des Bosnischen Muschelkalkes von Han Bulog bei Sarajevo: Denkschr.
K. Akad. Wiss. Wien, vol. 54, p. 3. '

1896. Atractites, Toula, Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und Geol.
Oesterreich-Ungarns und des Orients, vol. 10, pt. 4, p. 185.

1902. Atractites, Mojsisovics, Das Gebirge um Hallstatt, Part I; Die Cephalopoden. der Hallstiitter Kalke:
Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 192.

1904. Atractites, Martelli, Cefalopodi triasici di Boljevici presso Vir nel Montenegro: quaeoutovraphla Italica,
vol. 10, p. 137. .

1905. Atractites, Hyatt and Smith, The Triassic cephalopod genera of America: Prof. Paper U, S. Geol. Survey
No. 40, p. 204.

1907. Atractites, Diener, The fauna of the Himalayan \Iuschelkalk Hlmalay‘m fossils, vol. 5, Mem. No. 2,
p. 21 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

ATracTITEs BOCKHI Stiirzenbaum.

Plate XCIV, figures 20 and 21. '

1875. Orthoceras bickhi, Stiirzenbaum, Adatok a Bakony Ceratites 1citzi-szint fflun(uan'tk ismeretéhez : I‘old-
tani kozlony, p. 254, PL. IV, fig. 1.

1882. Atractites boclkhi, Mojsigovics, Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt Wien, vol. 10, p. 302, Pl. XCIII, figs. 12 and 13. ’

Phragmocone only known. Robust, Orthoceras-like but with marginal siphuncle. Cross
section elliptical, the diameter in the symmetry plane being somewhat greater than ‘the
transverse diameter. The septum has a low saddle on the ventral side and a gentle backward-
pointing curve on the flanks.” The angle of increase of the phragmocone is small, and the cham-
bers are shallow. The length of the phragmocone and the shape of the rostrum are unknown,
only fmgments having been found.

Horizon and. Zocalzt y.—Very rare in the Mlddle Triassic; Daonella dubia zone, Ceratites
trinodosus subzone,.of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev. It was first found in the Mediter-
ranean region in the same horizon.

ATRACTITES BURCKHARDTI Smith, sp. nov.

Plate XCVI, figures 6 and 7

Form long, slender, with long phragmocone and conical, somewhat club-shaped guard. The
cross section of the guard is elliptical, with the major diameter much greater than the minor,
especially toward the lower part of the shell, where the guard is prolonged in a flattened dart-
-shaped apex.

Atractites burclkhardti is closely related to A. tenuirostris Hauer,! but differs in its flattened:

instead of conical or subcylindrical guard. It differs from A. solidus Smith in its more
slender form, and from 4. macilentus Hauer in its more robust and flattened form.

1 Cephalopoden des-Bosnischen Muschelkalkes von Han Bulog bei Sarajcvo Denkschr. K. Akad. Wiss._Wien, vol. 54,
1887, p. 6, PL I, figs. 1-3. i . 5
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The specific name is given in honor of Dr. Carlos Burckhardt, paleontologist of the Geologi-
cal Survey of Mexico. l
Ilorizon and locality—Common in the Middle Triassic, Daonella dubia zone, Ceratites
“¢rinodosus subzone, on Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites trinodosus,
C. humboldtensis, Gymnotoceras blakes, Nevadites whitneyi, Beyrichites rotélliformis, Daonella
dubia, and other species.

. ATRACTITES CLAVATULUS Smith, sp. nov.

Plate XCVI, figures 11-14.

Form small, robust, contracted above and swelled out into a club shape below. The rostrum
is prolonged into a sharp apex. The cross section of the rostrum is slightly elliptical, but the
form is not so compressed as in most of the other species of Atractites in this fauna. The
phragmocone is long and slender, reaching nearly to the club-shaped portion of the rostrum.
The bulbous rostrum distinguishes A#ractites clavatulus from all other species of the group,
which resemble closely the Jurassic Belemnites.

A. clavatulus, is very like A. pusillus but much more robust. It is easily distinguished
from small specimens of 4. solidus by its bulbous rostrum and by lacking the flattened hastate
apex.

Horizon and locality. —R%thel rare in the Middle Triassic, ])aonella dubia zone, Ceratites
trinodosus subzone, on Fossil Hill, south fork of American Canyon, 4 miles south of Fitting post
office (formerly Foltz), West I—Iumboldt Range, Nev., associated with Ceratites trinodosus, C.
humboldtensis, Nevadites whitneyi, Daonella dubia, and other species.

ATRACTITES ELEGANS Smith, sp. nov.
Plate XCVI, figure 10.

Form long and slender, slightly clavate. Rostrum slightly contracted above, swelling out
gently toward the lower part of the phragmocone. Cross section nearly circular, without
marginal furrow. Beak blunt, not hastate. Phragmocone long and slender. This species is
very like A¢ractites temuirostris Hauer but differs in being more strongly clavate and somewhat
more slender. It differs from A. burckhardti in its nearly circular cross section and in lacking
the flattened apex.

Horizon and locality—Rather common in the Middle Triassic, Daonella dubia zone,
Ceratites trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of
Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites
trinodosus, C. humboldtensis, Gymnotoceras blakei, Nevadites whitneyi, Daonella dubza, and
other species.

ATRACTITES NEVADENSIS Meek.
Plate XCVI, figures S-and 9.

1877. Belemnites nevadensis Meek, Paleontology: U. S. Geol. Expl. 40th Par,, vol. 4, pt. 1, p. 138, Pl. XII,
figs. 7 and Te, and figs. 8 (?) and Se (?). .

TForm robuist, conical, subcylindrical, tapering gently. Cross section nearly circular at
maturity but elhptlcal at the young end and somewhat flattened toward the apex. Phrag-
mocone long and slendér, tapering gently toward the protoconch. Rostrum robust and conical,
not club-svhaped as is usual with Atractites. : '

PROPERTY OF U. S. BUREAU OF MINES
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Atractites nevadensis greatly resembles 4. eylindricus Hauer * and it is not unlikely that
the two may be identical.  However, the preservation is not good enough to warrant a positive
identification.

Meek, in describing this species, assigned it to the Jur'lSSIC but the writer has collected
it in the Middle Triassic beds of the type locality in Cottonwood Canyon, where furthermore
no Jurassic occurs. Meek also assigned figures 8 and 8a of his Plate I to this species, but his
figures clearly represent another though not determinable species.

- Horizon and locality.—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting post
office (formerly Foltz), West Humboldt Range, Nev.; also in Cottonwood Canyon; in both
places associated with Ceratites tmnodows, C. ]zumboldtenszs G'e/m/notooems blakei, Nevadites
whitneyi, Daonella dubia, and other spe01es

ArracTITES SOLIDUS Smith, sp. nov.

. Plate XCVI, figures 1-5.

Form robust, somewhat club shaped, with the rostrum contracted above, swelling out
toward the lower part of the phragmocone. The lower end of the rostrum is prolonged in a
flattened hastate beak. The cross section is elliptical, with a slight longitudinal depression or
furrow. The phragmocone is long and slender. The shape and general appearance of A.
solidus are very similar to A. crassirostris Hauer of the Mediterranean region, but 4. c¢rassi-
rostris shows no furrow in its cross section nor any flattening of the beak. 4. solidus is more
closely allied to A. burckhardti Smith, from which it differs in its more robust form and stronger
furrow. The longitudinal section in the symmetry plane, showing the slender phragmocone
and marginal siphuncle, might easily pass for A. crassirostris, the specific character not being
visible in this section. If this species occurred in the Jurassic instead of the Triassic no one
would have any hesitation in assigning it to Belemnites. It seems to the writer that the generic
distinction is purely arbitrary.

Horizon and locality—Very common in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting

post office (for me11y Foltz), West Hu_mboldt Range, Nev., associated with Ceratites ¢rinodosus,
. humboldtensis. Nevadites wbztneyz Daonclla dubia, and other species.

Order NAUTILOIDEA.
Genus ORTHOCERAS Breyn.
ORrTHOCERAS BLAKEI Gabb.

Plate XIV, figure 11; P]ate‘ XYVI, figures la—é.

1864. Orthoceras blakei, Gabb, Description of the Triassic fossils of California and the adjacent Territories:
Geol. Survey California, Palaontology, \0] 1, p. 19, Pl III, figs. la—c.
1877. Orthoceras blakei?, Meek, Paleontology : U. S. Geol. Expl. 40th-Par., vol. 4, p. 104, Pl. X, fig 11.

‘Shell small, slender, with angle of dlvewence about 11° in youth but in age nearly
cyhndrlcal The height of the chqmber is about two-fifths of the diameter. S1phuncle central,
Surface smooth. Orthoceras blakei is very similar to 0 campanile but differs in its more
robust form and blunter apex in youth.

Horizon and locality—Middle Triassic, Daonella dubia zone, Ceratites trinodosus subzone,
Cottonwood Canyon, West Humboldt Range, Nev.

.4

1 Cephalopoden des Bosnischen Musche]kalkes von Han Bulog bei Sarajevo: Denkschr K. Akad. Wiss. Wien vol. 54
1887 p. 8, PL I, figs. 7-9.
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ORTHOCERAS CAMPANILE Mojsisovics.
Plate XCIV, figures 17-19.

1869. Orthoceras campanile, Mojsisovics, Beitriige zur Kenntniss der Cephalopoden-Fauna des Alpinen Muschel-
kalkes: Jahrb. K.-k. geol. Reichsanstalt Wien, p. 590.

1882. Orthoceras campanile, Mojsisovies, Die Cephalopoden der Mediterranen Triasprovinz: Abbandl. K.-k.
geol. Reichsanstalt Wien, vol. 10, p. 291, P1. XCIIJ, figs. 14 and 11.

1887. Orthoccras campanile, Hauer, Cephalopoden des Bosnischen Muschelkalkes von Flan Bulog bei Sarajevo:
Denkschr. K. Akad. Wiss. Wien, vol. 54, p. 11.

1895. Orthoceras campanile? Diener, Cephalopoda of the Muschelkalk: Himalayan fossils, vol. 2, pt. 2, p. 87,
Pl XXVIII, fig. 8 (Mem. Geol. Survey India, Pal. Indica, 15th ser.).

1896. Orthoceras campanile, Bauer, Beitriige zur Kenntniss der Cepbalopoden aus der 'frias von Bosmen
Part II: Denkschr, K. Akad. Wiss. Wien, vol, 63, p. 240.

1904. Orthoceras campenile, Martelli, Cefalopodi triasici di Boljevici presso Vir nel Montenegro: Paleonto-
graphia Italica, vol. 10, p. 135.

Cone long, slender, with angle of increase of 4° or 5°. Surface smooth, siphuncle central,
chambers wider than deep. At diameter of 7 millimeters the chambers have a depth of
approximately 4 millimeters. At a length of 130 millimeters the diameter of the shell is
about 11 millimeters.

Orthoceras campanile is characterized by its long slende1 form and comparatlvely shallow
chambers, its. central siphuncle, and smooth surface.

Horizon and locality—Rare in the Middle Triassic, Daonelle dubia zone. Ceratites
trinodosus subzone, of Fossil Hill, on the divide between Troy Canyon and the south fork of.
American Canyon, 4 milessouth of Fitting post office (formerly Foltz), West Humboldt Range,
Nev., associated with Ceratites trinodosus, C. humboldtensis, Gymnotoceras blakei, Nevadites
whitneyi, Daonella dubia, and other species.

Genus GRYPOCERAS Hyatt.

1883. Grypoceras, Hyatt, Genera of fosssil Cephalopoda: Proc. Boston Soc. Nat. Hist., vol. 22, p. 269.
1900. Grypoceras, Hyatt, Cephalopoda (in Zittel, Eastman, Text-book of Pal:eontology), p. 521.
1902, Grypoceras, Mojsisovics, Das Gebirge tm Tallstiitt, Part I; Die Cephalopoden der Hallstiitter Kalkes:
Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 227,
Form robust, laterally compressed, with flattened sides and venter, indistinct shoulders,
and open umbilicus. Septa with broad shallow lateral lobe, and deep antisiphonal lobe.
Chiefly confined to the Middle Triassic of the Mediterranean region.

GrYroceras WHITNEYI Gabb.
Plate X VI, figures 2 and 3; Plate XCIX, figures 5-7.

1863. Nauntilus whitneyi, Gabb, Description of the Lriassic fossils of California and the adjacent Territories:
Geol. Survey California, Pal@ontology, vol. 1, p. 19, P1. III, figs. 2 and 3.

Form almost exactly like @. palladii Mojsisovics ! differing only in the shallower lateral
lobe of the septa. The form is compressed, moderately robust, and evolute, with open umbilicus.
The two species may be identical, but the Nevada specimens appear to be a little more robust.
A spe(:lmen from Unionville shows the deep dorsal lobe.

Horizon and locality—Very rare in the Middle Triassic, Daonella dub-ia zone of the Buena
Vista Canyon, near Unionville, West Humboldt Range; also on Fossil Hill, south fork of
American Canyon, West Humboldt Range, Nev., associated with a fatina typical of the zone of
Ceratites trinodosus.

1Dijc Ccphalopoden der Mediterranen Criasprovinz: Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 285, ;
Pl. XCII, figs. 2a-0.

16279°—No. 83—14——10
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Genus GERMANONAUTILUS Mojsisovics.

1902. Germanonautilus, Mojsisovics, Das Gebirge um Hallstitt, Part I, Die Cephalopoden'der Hallstiitter
Kalke: Supplement-Heft Abhandl. K.-k. Geol. Reichsanstalt Wien, vol. 6, pt. 1, 1st half, p. 235.

Type—~N autilus bidorsatus. ,

Surface nearly smooth. Form evolute, widely umbilicate. Whorls broad and low, with
trapezoidal cross section. Venter flat or concave. Siphuncle medmn Septum simply curved,
with broad shallow Jateral lobe, and narrow annular lobe. ' ‘

Germanonautilus is characteristic of the Middle Triassic of the Mediterranean region, in
which horizon it occurs in Amerlca and in India. In the Alpine province it is also known in
the Upper Triassic. '

(GERMANONAUTILUS FURLONGI Smith, sp. nov.
Plate XCV, figures 1 and 2.

Form robust, whorls low, broad and trapezoidal in cross section, little embracing, and little
1ndented by the inner whorls. Sides converging toward the venter. Umbilicus about one-
fourth of the diameter of the shell. Umbilical shoulders subangular, inner walls very steep.
Ventral shoulders rounded, venter broad and flat, without concavity. Siphuncle a little below
the middle of the chamber. .

Septa close together, with gentle backward curve or lobe on the ﬁanks Surface smooth,
outer shell unknown. ;

e
I )

'_Dw.'mensions. of the type specimen of Germanonautilus furlongi.

Mm.

Diameter FE — - 87

Height of last whorl = - — 43

Width of last whorl e __ 60
Involution . - . -— 8

» Width of umbilicus. - - - — : O 23

Germanonautilus furlongi is very closely related to @. salinarius Mojsisovics® of the same
horizon in the Alpine p‘rovince but has the sides of the whorl somewhat more convergent and
the umbilicus narrower. It'is still closer to Germanonautilus sp. indt. Mojsisovics* and may
be identical with that unnamed species. -

The specific name is given in honor of Mr. E. L. Furlong, of the Umvers1ty of California.

Horizon and locality—Very rare in the Middle Triassic, Daonella dubia zone, Ceratites
trinodosus subzone, of Fossil Hlll south fork of American Canyon, 4 mlles south of Fitting post
oftice (formerly Foltz), West Humboldt Range, Nev.

Genus PARANAUTILUS Mojsisovics.

1902. Paranautilus, Mojsisovics, Das Gebirge um Hallstatt, Part I, Cephalopoden der Hallstiitter Kalke:
- Supplement-Heft Abhandl. K.-k. geol. Reichsanstalt Wien, vol. 6,» pt. 1, 1st half, p. 205.
Robust, involute, high whorled, narrowly umbilicate, with rounded sides, somewhat flat- '
tened venter. Septa simple, nearly straight, without antisiphonal lobe.
Type—N autilus sz’monyz' Hauer. - - ; \
This group, which is exceedingly primitive and retains many Paleozoic chfu'acters, is chleﬁy
confined to the Muschelkalk of the Mediterranean region. - : - . :

1Die Cephalopoden der Meditcrrﬂncn Trlasprovmz Abbhandl. K.-k. geol. Reichsanstalt Wien, vol. 10, 1882, p. 282,

PI-XCL, fig. 8! -- s
20p. cit., p. 282, PL XCII, fig. 1.
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~ PARANAUTILUS MULTICAMERATUS Gabb.
Plate XVI, figures 4 and 5; Plate XCV, figures 3 and 4.

1864. Nautilus multicameratus, Gabb, Description of the Triassic fossils of California and the adjacent Ter-
ritories: Geol. Survey California, Palaontology, vol. 1, p. 20, P1. IT1, figs. 4 and 5.

Form smooth, rounded, with convex ‘whorl, closely involute. Venter slightly flattened,
ventral shoulders distinct but rounded. Septa simple, nearly straight, without distinct lobes
and saddles, external or internal. Surface smoocth, without ornamentation.

Horizon and locality—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, of the Buena Vista district; and of Fossil Hill, south fork of American Canyon,
4 miles south of Fitting post office (formerly Foltz), West Humboldt Range, Nev.

PELECYPODA.
Genus PLEUROMYA Agassiz.
PLEUROMYA HUMBOLDTENSIS Gabb,
. Plate XVI, figure 14. -

1864. Myacites (Panopeaf) humboldiensis, Gabb, Description of the Triassic fossils of California and the
adjacent Territories: Geol. Survey California, Palreontology, vol. 1, p. 28, P1. V, fig. 22,

Shell inequilateral, beak about one-third of the distance from the point. Cardinal margin
slightly elevated. Posterior end broader than the anterior, and somewhat more rounded Sur-
che marked with prominent concentric ribs.

Horizon and Zocalzty —Buena Vista mining district, West Humboldt Range, Nev.

Genus DAONELLA Mojsisovics.
DaoNELLA AMERICANA Smith, sp. nov,

Plate XLIX, figures 4-9.

Form elongate and unsymmetric, the length being about twice the height and the beak
being situated about one-third of the distance from the front to the rear. The beak is promi-
nent and nearly smooth ; the surface of the shell is ornamented with fine sharp radial ribs and
with concentric wrinkles. The ribs are divided but not distinctly bundled, as in Daonella dubia.
The areas near the hinge line have the sculpture nearly obsolete. The concentric ridges become
weak when the-shell hfms reached a height of about 7 millimeters.

Daonella americana is distinguished from D. dulia Gabb by its much finer and less bundled
ribs, from D. taramellés M0351sov1cs by its greater symmetry, and from D. moussoni by its
st;ronrrcr radial ribs, weaker concentric ernkles, and by the greater elongation of the shell.

I]omzon and localzt y.—Common in the Middle Trmssm Daonella dubia zone, Ceratites

trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting
post office (formerly Foltz), West Humboldt Range, Nev.; associated with Ceratites trinodosus,
C. humboldtensis, Nevadites whitneyi, Sageceras gabbi, Daonella dubia. and other species.

.

DaoneLLa pusia Gabb.
Plate XIV, figure 5; Plate XLIX, figures 10 and 11; Plate I, figures 1-3.

1864. Healobia dubie, Gabb, Description of the Triassic fossils of California and the adJacent Territories:
Geol. Survey California, Palaeontology, vol. 1, p. 30, Pl. V, figs. 28e¢-D.

1874. Daonclla dubic, Mojsisovics, Ueber die triadischen Pelecypoden-Gattungen D'lonel]a und Halobia, p. 22.

1877. Halobiew (Daonella) lommeli, Meek, Paleofitology : U. S. Geol. Expl. 40th Par., vol. 4, p. 100, Pl. X, fig. 5.

1889. Halobie lomneli, Whiteaves, Fossils of the Triassic rocks of British' Colnmbia: Geol. and Nat. Hist.
Survey Canada, Contributions to Canadiin Pal@ontology, vol. 1, pt. 2, p. 133.
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1904. Daonella dubic, Smith, The comparative stratigraphy of .the marine‘Trias of western America: Proc.
California Acad. Sci., 3d ser., Geology, vol. 1, No. 10, p. 405, P1. XLIV, figs. 5 and 6.

1912, Daonelle dubie, Kittl, Materialien zu einer Monographie der Halobiidee und Monotide der Trias:
Resultate der wissenschaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, Palaeont. vol. 2, p. 73.

This species, which Meek united with Daonella lommeli, differs from the Alpine form in its
more elongate shape and in its coarser ribs, bundling in pairs instead of threes or more. The con-
centric wrinkles are stronger and the beak is higher, projecting above the hinge line. There is
no ear on the shell, but the hinge line is long and straight and near it the ribs become fainter.
The type figure given by Gabb is of a negative cast, reversing the ribs and interspaceS' Meek’s
figures are correct but poor.

Daonella dubia is nearly related to D. paucicostate Tornquist, from the Alps but is more
highly arched and has a more prominent beak; it differs from D. éndica Bittnér in the bundling
of the ribs. Daonella dubia is most nearly related to ). lindstréms MO]smowcs, from which it
differs clneﬂy in its finer ribs, with shallower furrows.

Horizon and locality.—Very common in the Daonella dubia zone of the West Humboldt
Range and the Desatoya Range, Nev.; associated with Ceratites trinodosus, Nevadites fwkztneyz,
Daonella lindstromi, D. moussons, and other species.

DaoNELLA LINDSTROMI Mojsisovics.
Plate XLIX, figures 1-3.

1865. Halobia lommeli, Lindstrém, Om Trias och J urﬁfﬁrstiﬁgar fran Spetsbergen, p. 6, PL. II, fig. 9.
1874. Daonella lindstromi, Mojsisovics, Ueber die triadischén Pelecypoden-Gattungen Daonella und Halobia,
.p. 22, Pl II, figs. 15-17. :

Form robust, length about half the height; shell convex, with prominent beaks situated
some distance anterior to the middle of the hinge line. Outline rounded in the front and rear.
Surface ornamented with strong radial primary ribs that bundle in twos and threes and are
divided into secondary ribs by fine furrows. The areas near the hinge line have the sculpture
much weaker but not obsolete.

Daonella lindstromi resembles D. lommeli but differs in its coarser ribs with fewer in the
bundles and in its greater elongation. It is more nearly allied to D. dubia Gabb but differs
from that species in its greater convexity and much coarser ribs with deeper furrows.

Horizon and locality.—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south of Fitting post
office (formerly Foltz), West Humboldt Range, Nev., associated with Ceratites tmnodosus, q.
humboldtensis, Nevadites whitneyi, Sageceras gabbi, Daonella dubia, ete. It was first found in
Spitzbergen in the Daonella zone, associated with a Muschelkalk fauna.

DaoxELLA Mousson: Merian.
Plate 1, figures 4-11.

1853. Posidonomya moussoni, Escher von der Linth, Geologlsche Bemerkungen iiber das nérdliche Vorarlberg,
) p. 93, Pl V, figs. 46-48.

1857. Halobia lommeli, Hauer, Paliiontologische Notizen, Ber. K.-k. Akad. Wiss. Wien, vol. 24, p. 155.

1858. Posidonomya moussoni, Stoppani, Pétrifacations d’sino, p. 94, PL XIX, figs. 10 and 11 (7-97).

1874. Daonella moussoni, Mojsisovics, Ueber die triadischen Pelecypoden-Gattungen Daonella und Halobia,
p. 9, PL. III, figs. 18 and 19. ; '

1907. Daonclla moussoni, Arthaber, Die Alpine Trias des Mediterran-Gebietes: Lethsea Geognostica, II. Theil,
Mesozoicum, vol. 1, Pl. XXXV, fig. 16.

1912. Daonella moussoni, Kittl, Materialien zu einer Monographie der Halobiidsee und Monotide der Trias:
Resultate der wissenschaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, Pal@ont., vol. 2, p. 35.

Form somewhat longer than high, rounded anteriorly and posteriorly. Beak low, project-
ing but little above the hinge line, situated somewhat in front of the middle. The surface is
covered with strong concentric wrinkles parallel to the striee of growth, much stronger on and
near the beak. The extremely fine radial ribs start out from the beak and increase by inter-
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calation. These are strongest in the middle of the shell, leaving the front and rear nearly
smooth. There is no ear, as in Halobia, but the sculpture g grows wefmke1 toward the hinge line,
giving a suggestion of an ear.

Horizon and locality.—Rare in the upper portion of the Middle Triassic, Daonella dubia
zone, Ceratites trinodosus subzone, of Fossil Hill, south fork of American Canyon, 4 miles south
of Fitting post office (formerly Foltz), West Humboldt Range, Nev., associated with Cera-
tites trinodosus, Nevadites whitneyi, Daonella dubia, and other species. In the Alps Daonella
moussoni was found in the same horizon and in a similar fauna. ' "

DaoNgLLA saNCTZE-ANZE Smithy sp. nov,

Plate I, figures 12-14.

Form unsymmetric, elongate, height three-fifths of the length; the beak is situated one-
fourth of the distance from the front to the rear of the hinge line; shell rounded anteriorly and
posteriorly. Beak small but sharply defined. Surface reticulated by the intersection of fine

radial and strong concentric ribs.

Daonella sancte-ane is very closely related to D. bockhi M0351sov1cs, of the Middle Trias-
sic of the Alpine Province, but differs in its less symmetric shape and in the stronger concentric
and radial ribs. This species, which is transitional from Posidonomya, was formerly listed by
the writer as Pseudomonotis aff. P. clarai, which is clearly a mistake.

Horizon and locality—Rare in the Middle Triassic, near the head of Silverado Canyon
(probably Bedford Canyon), Santa Ana Mountains, Orange County, Cal., associated with
Rhynchonella sp. undt., and a 1ou0fh shelled ammonite not definitely determinable. Collected by
H. W. Fairbanks. :

Genus RHYNCHOPTERUS Gabb.

Ruy~NcHOPTERUS OBESUS Gabb.
Plate XVI, figures 16 and 17.

1864. Rhynchopterus obesus, Gabb, Description of the Triassic fossils of California and the adjacent Terri-
tories: Geol. Survey California, Paleontology, vol. 1, p. 32, P1.\V, figs. 30a-b.

Shell oblique, aviculoid, with prominent umbones in the middle of the hinge line. Hinge
straight, ear acuminate, small; posterior margin broadly convex; anterior margin sinuous.
Sur faco with irregular lines of growth.

Horizon and locahh/ —The type came from Rattlesnake Point, West Humboldt Range,
near Humboldt, Nev.; the species is common in the Middle Trlassm Daonella dubia zone of
Fossil Hill, south fork of American Canyon, West Humboldt Range; also at New Pass, Desa-
toya Mountains, Nev.

Genus MODIOMbRPHA Hall and Whitfield.
MobromorrmA ¢ ovaTa Meek.
Plate XIV, figure 1.

1877. Modiomorphae? ovata, Meek, Paleontology : U. S. Geol. Expl. 40th Par., Yol. 4, p. 103, PL. X, figs. 1 and 1la.

Shell oval, much compressed. Posterior side wider than the anterior and broadly rounded
in outline. Anterior margin narrowly rounded above and sloping backward below, apparently
slightly gaping in the mlddle Cardinal borders shorter than the valves. Beaks depressed, and
located about one-third of the distance from the front. Surface with concentric lines, some-
times obscure folds of growth, )

Horizon and Zocalzt y.—Middle Triassic, Daonella dubia zone, north fork of Buena Vista
Canyon, West Humboldt Range, Nev.
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MopromorraA ¢ 1.aTA Meek.
Plate XIV, figure 2.
1877. Modiomorpha? late, Meek, Paleontology : U. S. Geol. Expl. 40th Par., vol. 4, Pl. X, fig. 2.

Shell transversely ovate, moderately convex on umbonal region and compressed behind.
Posterior side distinctly wider than the anterior, broadly rounded Anterior end short and
truncated obliquely forward. Hinge line straight and about half as long as the shell. Beaks
obtuse, depressed, and located about one-fifth of the distance from the front.

Horizon and locality—Middle Triassic, Daonella dubia zone, north fork of Buena Vista’
Canyon, West Humboldt Range, Nev.

Genus CORBULA Lamarck,

CoRrBULA BLAKET Gabb.

. Plate XVI, figure 15.

1864. Corbula blekei, Gabb, Description of the Triassic fossils of California and the adjacent Territories:
Geol. Survey California, Palzeontologv, vol. 1, p. 29, Pl. V, fig. 24.

Shell convex; subquadratic. Beak nearly central, large, prominent. Anterior margin
regularly rounded, posterior abruptly.truncated. Umbonal rldge angular, distinct. Surface
with irregular concentric lines.

Horizon and locality—Humboldt mining region, West Humboldt Range, Nev.

BRACHIOPODA.

Genus RHYNCHONELLA Fischer.
RuEYNCHONELLA ZQUIPLICATA (Gabb.
Plate XCIV, figures 9-11.

1864. Rhynchonelle equiplicate, Gabb, Description of the Triassic fossils of California and the ddjacent
Territories: Geol. Survey California, Palseontology, vol. 1, p. 35, Pl. VI, figs. 37 and 37a-b.

Shell subglobose, strongly convex. Beak large, prominent, incurved. Hinge line short.
Surface with 14 subequal rounded ribs, which begin on the ventral valve about one-third of the
distance below the beak and on the dorsal valve opposite the hinge. There is no median sinus.

Horizon and locality—Middle Triassic, Cinnabar district, East Range, Nev.

RHYNCHONELLA ALTEPLECTA Bockh.
Plate XCIV, figures 15 and 16.

Shell small, trigonal. Dorsal and ventral valves convex, slightly compressed, with low
ridge on the former and shallow sinus on the latter. Ventral ridge with three plications, of
which the central one is the weaker; sides with two additional plications. Dorsal sinus with
two sharp plications, bounded by a pair of similar ones on the sides. Beak short and incon-
spicuous. This form is like the figures of the form from the brachiopod limestone below the
Ceratites trinodosus zone of Bakony in I—Iungary . The American form agrees with the
Mediterranean except in its small size, and the specimen found is probably immature.

Horizon and locality.—Very rare in the Daonella dubia zone, Ceratites tmnodosus subzone,
of New Pass, Desatoya Mountains, Nev.
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RHYNCHONELLA LINGULATA Gabb.
Plate XCIV, figures 6-S.

1864. Rhynchonelle lingulata, Gabb, Description of the Triassic fossils of California and the adjacent Terri-
tories: Geol. Survey California, Paleeontology, vol. 1, p. 34, Pl. VI, figs. 36 and 36a-0.

Shell ventricose, base subtruncate. Ventral valve with high ridge and deep sinus on the
dorsal valve. Surface strongly plicate, with three ribs on the sinus, four on the median ridge,
and two lateral ribs on each side, in both valves. Beaks short and slender.

Horizon and locality—Middle Triassic, Star Canyon, West Humboldt Range, Nev.

Genus TEREBRATULA.
TEREBRATULA HUMBOLDTENSIS Gabb.
Plate XCIV, ﬁglucs '8-5.

1864, Tercbratule humboldtensis, Gabb, Description of the ‘I'riassic fossils of California and the adjacent
Territories: Geol. Survey California, Pal@ontology, vol. 1, p. 34, PL. VI, figs. 36, a-b.
1877. Terebratulae humboldtensis, Hall and Whitfield, Palaantology: U. S. Geol. Expl. 40th Par., vol. 4, pt. 2,
p. 282, PL VI, figs. 22-24, : .
Shell oval, elongate, smooth, sides regularly curved. Lower, or dorsal valve with
prominent be‘xlx, with fommen and delthw ium. Upper or ventral Valve with shallow depression
at the base. The surface is nearly smooth but shows numerous strong concentric growth lines
and folds. The interior of the shell is unknown.
Horizon and locality—Middle Triassic, Daonella dubia zone of Star Canyon, and Fossil
Hill, south fork of American Canyon, West Humboldt Range, Nev.; Dun Glen, East Range,
Nev.; New Pass, Desatoya Mountains, Nev.

Genus SPIRIFERINA.
SpPIRIFERINA HOMFRAYI Gabb.
Plate YCIV figures 12 and 14.

1864. Spirifer homfrayi, Gabb, Description of the Triassic fossils of California and the adjacent Territories:
Geol. Survey California, Paleontology, vol. 1, p. 35, PL. VI, fig, 38.
1877. Spiriferine homfrayi, Hall and Whitfield, Paleeontology : U. 8. Geol. Expl. 40th Par., vol. 4, pt. 2, p. 281,
Pl VI, fig. 18.
Shell long and narrow, with wide hinge area and beak not prominent. Upper valve with
a broad median sinus and six subangular ribs on each side. Lower valve with a broad ridge
corresponding to the sinus of the opposite valve and with fine lateral ribs. Interior of the shell
unknown but referred to Spiriferina from the shape.
Iorizon and locality—Middle Triassic, Daonella dubia zone, Star Canyon, West Hum-
boldt Range; Dun Glen, East Range; and New Pass, Desatoya Mountains, Nev.

SpirrrerINA ALIA Hall and Whitfield.
Plate XCIV, figure 1.
1877. Spiriferina olie, Hall and Whitfield, Pnlmontologj" U. S. Geol. Expl. 40th Par., vol. 4, pt. 2, Pl. VL
fig. 7. . _
Shell broader than high; valves rotund, with rounded hinge extremities. Beak of ventral
valve incurved, slender. Middle of ventral valve with shallow depression or sinus. Surface-
marked by numerous fine radial coste, eight on the sinus and twenty on each side of the valve.

Dorsal valve unknown.
Horizon and locality.—In the Middle Triassic, Daonella dubw zone? of Dun Glen, Pahute

Range (East Range), Nev.
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ECHINODERMATA.
Genus PENTACRINUS Miller.
PexTacriNUs cf. asrEriscus Meek and Hayden.
Plate XCIV, figure 2.

1858. Pentacrinites asteriscus?, Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, vol. 10, p. 49.

1865. Pentacrinites asteriscus?, Meek and Hayden, Pal:reontology of the Upper Missouri: Smithsonian contri-
butions to knowledge, vol. 14, No. 172, p. 67, Pl. III, fig. 2.

1877. Pentacrinites asteriscus?, Hall and Whitfield, Paleeontology: U. 8. -Geol. Expl, 40th Par., vol. 4, p. 280,
‘PL. VI, fig. 16. ’ .

1893. Pentacrinus whitci?, Clarke, The Mesozoic Echinodermata of the United States: Bull. U. 8. Geol. Survey
No. 97, p. 27, PL. 111, figs. 4c-c. . .

The form from Dun Glen, East Range, Nev., was doubtfully referred to P. asteriscus Meek
and Hayden, which was first described from the Jurassic. The writer has no new material from
this region, and can only confirm the doubt, expressed by Hall and Whitfield, of the identity of
the Jurassic and the Triassic forms. A species identical with that of Dun- Glen, Nev., occurs
in the Pit shale of California, associated with a poor fauna characteristic of the Middle
Triassic.

Horizon and locality.—Rare in the Middle Triassic, Daonella dubia zone, Ceratites trino-
dosus subzone, of Dun Glen, East Range, Nev., also in the same horizon in the Pit shale, 1-
mile west of Silverthorns Ferry on Pit River, Shasta County, Cal. '



PLATES I TO XCIX.

149
16279°—No. 88—14——11



PLATE I
HUNGARITES YATEST Hyatt and Smith (p. 58).

Ficures 1-4. Slde, front, and rear views (natural. size), and septa (X 4) of the type specimen. Outline
restored, as shown by the shading.
From Middle Criassic, Union Wash., Inyo Range, 15 miles southenst of Independence, Cal.
Collection United States National Museum.

Xenopiscus BIrTNErRT Hyatt and Smith (p. 56).

IFiecures 5-7. Side, front, and rear views of the type specimen, showing the outer shell.
Kicures 8-10 Side, front, and rear views of a smaller specimen with shell removed, showing the bcpt‘l.
Fraure 11. Septa (X 3) from the above specimen.
TFicures 12-14. Side, front, and rear views (X 13) of an adolescent specimen.
Frqugre 15. Septa (X 6) from the above specimen. ’

From Middle Triassic, Union Wash, Inyo Range, 15 miles southeast of Independence, Cal.
_Collection United States Geological Survey. ’ o
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PLATE II

Xexopiscus prrreNert Hyatt and Smith (p. 56).

Freures 1, 2. Side and front views (X 6), beginning of adolescent stage, corresponding to Paralecanites;
diameter, 4 millimeters.
Traure 3. Septa (X 12) of the above specimen. s : .
Freures 4, 5. End of larval stage (X 12), corresponding to Prolecanites; diameter 2.20 millimeters.
Mreure 6. Septa (X 24) of the above specimen.
Fuaure 7. Early larval stage; diameter 1.25 millimeters.
Treures §, 9. Adolescent stage (X 2); diameter 15 millimeters.
Fraures 10, 11. Adolescent stage (X 8); diameter 9.5 millimeters.
Fraures 12, 13. End of larval stage (X 4); diameter 6.5 millimeters.
From Middle Trinssic, Union Wash, Inyo Range, Inyo County, Cal. Collection’ United States
National Museum.

TiroLiTEs PACIFICUS Hyatt and Smith (p. 68).

Fraures 14, 15. Side and front views of the type.
Fraoures 16-18. Side and front views (X 2) and septa (X 4).
From Middle Triassic, Union Wash, Inyo Range, Inyo County, Cal. Collection United States
National Museum.
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PLATE TIT.

CERATITES (GYMNOTECERAS) RUSSELLI Smith, sp. nov. (p. 111).

Freures 1-3, Type specimen.
F1qURE 6. Septa of an adult specimen (X 2).

Cerarrtes (GYMNOTOCERAS) BECKERI Smith, sp. nov. (p. 109).

FicurEs 4, 5. Side view (natural size) and septa (X 2).
Fraures 7-9. Side and front view (natural size) and septa (X 2); diameter, 30 millimeters.

CeraTITES (GYMNOTOCERAS) BLAKEI Gabb (p. 109)..

Freures 10, 11. Side view (natural size) and septa (X 2), adolescent stage; diameter, 23 millimeters.
Fi1cUures 12-14. Adolescent stage (X 1%); diameter, 18 millimeters.

Ficures 15-17. Adolescent stage (X 1%); diameter, 13 millimeters.

Freures 18-20. Early adolescent stage (X 3); diameter, 8 millimeters. Corresponds to Danubites.
Freures 21-23. Larval stage (X 4); diameter, 6.5 millimeters. Corresponds to Dinarites.

From Middle Triassic, Daonelle dubie. zone, Fossil Hill, south fork of American Canyon, West
Humboldt Range, Nev. Collection of J. P. Smith. (Reprint of Pl. XXII, Prof. Paper, U, S.
Geol. Survey No. 40, 1905.)
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PLATE IV.

Bryricmrres rorernirorais Meek (p. 118).

ST e

Irauges 1, 2. Side and front views of Meel’s type (figured in U, S. Geol. Ixpl. 40th Par., vol. 4, pt.’ 1,/PL'X,
figs. 9 and 9a). . ’

Ficures 3-D. Side, front, and rear views of specimen.

Iraures 6, 7. Specimen showing the septa.

Treure Te. Septa of the same specimen.

T'rom Middle Triassic, Nev. Iigures 1 and 2 from Buena Vista Canyon, West Humboldt Range;

figures 3-7ae from divide between Troy Canyon and South Fork of American Canyon, West
Humboldt Range. Collection of J. P. Smith,

Acrocrornrceras Hyarrr; Meek (p. 39).

Ieures S-11. Right and left sides, front, and septa. R
From Middle Triassic, Shoshone Mountains, Nev., Whitney collection.

Bavaronrres smosHoNensts Hyatt and Smith (p. 120).
Fraures 12, 13. Side and rear views of the type. ’ .
Trom Middle Triassic, Nev. Shoshone Mountains, longitude 117° W. Whitney collection.

153
16279°—No. §3—14——12

PROPERTY OF U. S. BUREAU OF MINES



PLATE V.
CERATITES (PAI%A’CFRATITFS) canrr Meek “(p. 88).

Fieures 1, 2. Side and rear views.(from U. S: Geol. BExpl.; 40th Par., vol. 4, pt. 1, P1. XI, figs. 4 and 4(&).’
From Middle Triassie, Cottonwood Cdn) on, \Vest Humboldf Ranve, Nev.

MoNOPHYLLITES BILLINGSIANUS Gabb (p. 48).

FIGURES 3, 4. Side view and septa.
- From Middle Triassic, East Range, Humboldt Mounhum, Nev. Whitney collection.

Arcesres (PROARCLSlLS) ~Evapaxus Hyatt and Smith (p. 44).

TIGURES 5-7. Side and f10nt views .md qepta .
I‘10m Middle Triassic, Volcano, Nev. Whitney collection.

TracuycERAS (PrOTRACHYCERAS) MEEKI Mojsisovies (p. 135).

FIicures 8, ') After Meek (U. S. Geol. Expl. 40th Par., vol. 4, P1. XI, figs. 1 and la).
-From Middle Triassic, Cottonwood Canyon, West Humboldt Range, Nev.
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PLATE VI.

Saceceras ¢assr Mojsisovics (p. 49).

Fieures 1-3. Side and front views and septa (copied from Geol. Survey California, Paleontology, vol. 1, P1. V,
figs. 8 and 10). . :
FFrom Middle I'riassic, West Humboldt Range, Nev.

TroproasTrITES HALLI Mojsisovies (p. 27).

F1oures 4, 4a. Side and front views (natural size).
Fraure 5. Right side (natural size) of another specimen.
Iraures Ha¢, 5b. Side view (natural size) and septa (X .3) of another specimen.
From Middle Triassic, on divide between north side of I'roy Canyon and south fork of American
Canyon, Humboldt Range, Nev. Collection of J. P, Smith. ' ’

Prycurres mEsxr Hyatt and Smith (p. 47).

Figures 6-8. Side and front views (natural size) and septa (X 2) of the type.
FProures 9, 10. Side and front views of an adolescent specimen. )
From Middle Triassic, Star Canyon, West Humboldt -Range, Nev. Whitney collection, Harvard
University.
Freures 11, 12. Side and front views of a still smaller specimen.

LoxcoBarpires NEvapaNus Hyatt and Smith (p. 50).

Traures 13-16. Side, front, and rear views (X 2) and septa (X 3) of the type specimen.
Iicures 17, 18. Side view and septa (both X 3) showing septa in the goniatite stage. )
From Middle Triassic, New Pass, West Humboldt Range, Nev. Whitney collection, Harvard
University.
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: PLATE VIL o

CERATITES FTUMBOLDTENSIS Hyatt and Smith (p. 99).

FICURES 1-3. Side, front, and rear views of an adult specimen, showing the beginning of the 1ouvh sculpture
Ch‘llchteI'lSth of maturity.

Fraures 4, 5. Side view (natural size) and septa (>< 2) of a mature form.

Ficures 6, 6a, 7. Cross section and side view (from the same specimen), showing the increase in breadth and
squneness of the whorls.

IFlgures S-11. Side, front, and rear views (natural size) and. septq (X 2), of a specimen at the beginning of
maturity.

FrcUures 12, 13. Side and rear views (natural size), showing the end of the adolescent stage.

Treures 14-16. Side, front, and rear views (X 1%), adolescent stage; dinmeter 18 millimeters.

Ticures 17, 18. Side and rear views (X 2), adolescent stage; diameter 13 millimeters.

Freures 19-21. Side, front, and rear views (X 8), early adolescent stage; diameter 8 mllhmetels

IMcures 22, 23. Side and front views (X 5), larval stage; diameter 4.5 millimeters.

Trom Middle Triassic (Daonella zone), on the divide between Troy Can\ on and.the south fork
of American Canyon, West Iumboldt Range, Nev. Collection of J. P. Smith,
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PLATE VIIL
Buyrionrres rorsLiroryis Meek (p. 118).

Irraures 1-4. Side, front, and rear views and septa.
Ticures 5, 6. Side view (natural size) and septa (X 2) of an adolescent specimen ; diameter 24 millimeters.
Taures 7-9. Side, front, and rear views (X 1%) adolescent stage; diameter 15 millimeters.
Traures 10-12. Side, front, and rear views (X 2), adolescent stage; diameter 11.5 millimeters.
Frouees 13-15. Side and front views (X 6) and septa (X 12), end of larval stage; diameter 5.4 millimeters.
From Middle Triassic, on divide between Troy Canyon and south fork of American Canyon,
West Humboldt Range, Nev. Collection of J. P. Smith.

LoncoBarbrres NevapaNus Hyatt and Smith (p. 50).
Icores 16-18. Side and front views (natural size) and septa (X 2).
IMcures 19, 20. Side view (natural size) and septa (X 2).
From Middle Triassic, on divide between Troy Canyon and south fork of American Canyon,
West Humboldt Range, Nev. Collection of J. P. Smith.
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PLATE IX.
Tracuyceras (Prorracmyceras) meext Mojsisovies (p. 135).

Freures 1, 2. Side and front views of an old specimen. This specimen shows the beginning of obsolescence
of sculpture in old age.

TRACHYCERAS (ANOLCITES) GABBI Smith, sp. nov. (p. 132).

Ficures 3-6. Side, front, and rear views (X 2) and septa (X 3), adolescent stage. diameter 25 millimeters.

Freures 7-9. Side, front, and rear views (X 2), adolescent stage; diameter 14 millimeters.

FIcures 10-12. Side, front, and rear views (X 2), adolescent stage; diameter 10 millimeters. '

Ficures 13-15. Side, front, and rear views (X 3), showing transition from larval to adolescent stage; diameter
6 millimeters. ‘ )

Fieures 16, 17. Side and front views (X 4), larval stage, corresponding to Tirolites; diameter 4.5 millimeters.

From Middle Triassic (Daonella zone), West Humboldt Range, Nev. Figures 1 and 2, from
Cottonwood Canyon, near *Lucky Dog” mine; Figures 3-17, from divide between Troy
Canyon and south fork of American Canyon. Collection of J. P. Smith.
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PLATE X.

CUCGOCERAS BONZE-VISTA: Hyatt and Smith (p. 71).

Ireure 1. Left side.
I1icure. 2. Front.
Freure 3. Rear view (natural size) of the type.
Ficure 4. Septa (X 2) of the same specimen.
Ficures 5, 6. Side and front views of a smaller specimen.
From Middle Triassic (Daonella zone) at Unionville, Buena Vista Canvon, West Humboldt
Range, Nev. Collection of J. P. Smith.

Euromoceras ravBer Meek (p. 63).

Fieures 7-9. Right side, left side, and frout views.
Freure 10. Septa (X 2) of the same specimen.
Freure 11. Right side view (natural size) of another specimen, showing the 011\|D1el]t"lt10]1
From Middle Triassic (Daonella zone) on the divide  between I'roy Canyon and the south fork
of American Canyon, West Humboldt Range, 4 miles south of Fitting post oftice (formerly
Foltz), Humboldt County, Nev. Collection of J. P. Smith.

Lecaxtres vocpes: Hyatt and Smith (p. 67).

Ireures 12-14. Left side, right side, and front views (natural size) of type specimen.
Freure 15, Septa (X 4) of the smue specimen.
Freures 16, 17. Side and front views of a smaller specimen, showing the greater evolution in youth.
Tueures 18, 19. Side and front views (natural size) of a specimen just changing from adolescence to
maturity ; diameter 19 illimeters.
Ficures 20-22. Adolescent specimens; diameter 15.5 millimeters.
TFreure 20. Left side (natural size), whole specimen.
Iraure 21. Front view (natural size), whole specimen,
Ficure 22, Same specimen (X 3) w1th broken part of whort removed, to show the cross section and the
larval whorl inside.
From Middle Triassic (Daonella zone) on the dl\lde between Troy Canyon and the south fork
of American Canyon, West Humboldt Range, 4 miles south of Fitting post office (formerly
Foltz), Humboldt County, Nev. Collection of J. P. Smith.
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PLATE XI.

TracHYCERAS (PROTRACHYCERAS) MEEKI Mojsisovics (p. 135).

Ficures 1-3. Side, front, and rear views, .
From Middle Triassic, Cottonwood Canyon, near Lucky Dog mine, West Humboldt Range, Nev.
Collection of J. P. Smith.

TracuYCERAS (ANOLCITES) GABBI Smith, sp. nov. (p. 132).

FiaUres 4, 5. Side and rear viev{rs, adolescent stage; diameter, 23 millimeters.
Fraures 6, 7. Side and front views (X 2), earlier adolescent stage, broken whorl, showing the larval stage
inside; diameter, 13 millimeters. : . ) .
From Middle Triassie, from divide between Troy Canyon and south fork of American Canyon,
West Humboldt Range, Nev. Collection of J. P. Smith.

SacGECERAS ¢ABBI Mojsisovies (p. 49).

Ficures 8, 9. Side and front views of an old specimen.
From Middle Triassic, from divide between Troy Canyon and south fork of American Canyon,
West Humboldt Range, Nev. Collection of J. P. Smith,

TroPIGASTRITES LOUDERBACKI Hyatt and Smith (p. 29).

Freures 10, 11. Side and front views (natural size).
F1eURE 12. Septa (X 31).
From Middle Triassic, from divide between Troy Canyon and south fork of American Canyon,
West Humboldt Range, Nev. Collection of J. P. Smith. -
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PLATE XIL

TROPIGASTRITES HALLT Mo]s,lsovms. (p- 27).

Ficure 1. Cross section (natural size), mature spec;men
Fieure 1e¢. Inner whorls (enlarged) of the same.
Incures 2, 8. Adolescent stage (X 2); diameter, 13 millimeters.
I'roures 4, 5. Adolescent stage (X 4); diameter, 7 millimeters.
From Middle Triassic, on the divide between Troy Canyon and the south fork of American Canyon,
West Flumboldt Range, Nev., Collection of J. I". Smith.

Loxcoarprres Nevapaxus Hyatt and Smith (p. 50).
Ficures 6, 7. Enlarged twice.
Tuaukes 8, 9. Side view (X 6) and septa (X 12), larval stage; diameter, 4 millimeters.

From Middle Triassic, on the divide between Troy Canyon and the south fork of American C'lnyon,'
West Humboldt Range, Nev, Collection-of J. P. Smith, :

Lecaxrres vogpest Hyatt and Smith (p. 67).
Freunre 10, Side view, early adult stage; diameter, 23 millimeters. .
Iraures 11-13. Side, front, 'and rear views (X 10), larval stage, corresponding to Paralecanites; diameter.
2.36 millimeters.

From Middle Lriassic, on the divide between Troy Canyon and the south fork of American Canyon,
West Flumboldt Range, Nev. Collection of J. . Smith.

Saceceras capsr Mojsisovies (p. 49).
Traure 14, Side view (X 2), adolescent stage; diameter, 18 millimeters.

Tiaure 15, Septa (X 4) from the same.

From Middle Triassic, on the divide between 1'roy Canyon and the south fork of American Canvon,
West Humboldt Range, Nev., Collection of J. P. Smith.
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PLATE XIIIL.
Poraxoceras (Paraporanoceras) mAUct Hyatt and -Smith (p. 41).

Freures 1-3. Side, front, and rear views. :
Fiaeure 4. Septa (X 3) of another specimen. ’
Figures 5. 6. Side and front of a smaller specimen.
FIeure 7. Septa (X 3) of the above specimen.
F1cUres 8, 9. Side and front (X 2) broken so as to show the inner whorls.
TFicure 10. Septa (X 4) of the above specimen. )
FiaUures 11-14. Side, front, and rear views (X 3) and septa (X 6), adolescent stage, corresponding to
Popanoceras; diameter, 9.5 millimeters. .
F1cUuRres 15-17. Side and front views (X 6) and septa (X 12), early adolescent (Adrianites) stage; diameter,
4.5 millimeters. . . . , .
Freures 18-20. Side and frout views (X 10) and septa (X 20}, larval (Paralegoceras) stage; diameter, 2.88
millimeters. o
FIoures 21, 22. Rear view (X 10) and septa (X 20), larval (Gastrioceras) stage.
From Middle Triassic, Union Wash, Inyo Range, Inyo County, Cal. Collection United States’
National Museum.
162



U. S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 83 PLATE XIll




PROFESSIONAL PAPER 83 PLATE XiV

U. S. GEOLOGICAL SURVEY

E

22




PLATE XTV.

Freures 1, 1a. Mopromorraa ovara Meek (p. 145).

Froure 2. Movromorrra ? nara Meek (p. 146). )

Ficore 3. Disciva sp. :

Frouies 4a-c. Sermra wHITNEYT Meek.

Freure 5. Daoxenra pusra Gabb (p. 143).

Ficures 6a-D. Arcestes (Proarcesres) carsr Meek (p. 43).

Freures 7, Ta. Trorvrcasrrrres warnt Mojsisovies (p. 27).

Fioores 8, 8¢. Euromockras Lavser Meek (p. 63).

Treures 9, 9a. Bryricuires roreLLiroryts Meek (p. 118). ’
Ficures 10, 10a. Cerarrres (Gymxoroceras) MEexr Mojsisovies (p. 111).
TFreures 100, 10¢c. Ceramres (GymNorocEras) Braxer Gabb (p. 109).
Froure 11. Orrroceras BLAKED Gabb? (p. 140). '

All fignres on this plate are-copied from Meek (U. S. Geol. Expl. 40th Par,, vol. 4, pt. 1, P1, X).
All the'specimens came from the upper Middle Triassic (upper Muschelkalk horizon of
Burope) of Nevada, from the localities gi\'én in the text, from New Pass in the Desatoya
Mountains, and Cottonwood and Buena Vista canyons in the West Humboldt Range.
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PLATE XV,

Ficures 1, 1a. Tracuyceras (Prorracuyceras) MEexr Mojsisovies (p. 135).
Ficures 2, 20-b. TracHYCERAS (PROTRACHYCERAS) sUBASPERUM Meek (p. 137).
Ficures 3, 3a. TRacHYCERAS (ProTRACHYCERAS) AMERICANUM Mojsisovics (p. 133).
Ficures 4, 4a. CeratiTes (Paraceratites) capsl Mojsisovies (p. 88).

Ficures 5, 5a. AcrocHORDICERAS HyYATTI Meek (p. 39). :

Ficures 6, 6a. CeraTiTES NEVADANTS Mojsisovies (p. 101).

Freures 7, Ta. Gymyires pERPLANUS Meek (p. 54).

All figures on this plate are copied from Meek (U. S. Geol. Expl. 40th Par,, vol. 4, pt. 1, P1. XI).
. All the originals are deposited in the United States National Museum, and came from the
: Miqme Triassic, Daonella dubic zone of the West Humboldt and Desatoya ranges in Nevada,
from the localities cited in the text.
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PLATE XVL

Orrroceras Braxer Gabb (p. 140).

Iicures lu—c. After Gabb (California Geol. Survey, Palieontology, vol. 1, PL III, figs. la—).

Gryroceras wHiTNeYT Gabb (p. 141).
Iraures 2, 8. After Gabb (idem, Pl III, figs. 2 and 3).

PARANAUTILUS MULTICAMERATUS Gabb (p. 143).

Fraures 4, 5. After Gabb (idem, Pl ITI, figs. 4 and §).

Crrrrres caner Smith (p. 84).
raunes 6, 7. After Gabb (idem, Pl III, figs. 6 and 7).

Cerarrres (GYMNOTOCERAS) BLAKEI Gabb (p-109).
Fraures S-10. After Gabb (idem, 'L IV, figs. 14-15).

Tracuyceras (Prorracmyceras) HOMFRAYI Gabb (p. 134).
Icures 11-13. After Gabb (idem, 1, IV, figs. 18-19).

Prruromya muMBorpTENSIS Gabb (p. 143).
Ficure 14, After Gabb (idem, I’ V, fig. 22)

CorpuLa sraxer Gabb.
Fraure 15, After Gabb (idem, 'l 'V, fig. 24).

RuyxcropreErUs opesus Gabb (p. 145).
Ficures 16, 17. After Gabb (idem, I'l. V, figs. 80a-0).

All specimens figured on this plate are from the Middle Triassie, Daonclle dudia zone, from the
West Humboldt and Desatoya ranges of Nevada, from the localities cited in the text.
16279°—No. 83—14——15
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PLATE XVII.
© TROPIGASTRITES TROJANUS Smith, sp. et.gen. nov. (p. 32).

Fieures 1-3. Side, front, and rear of the type (natural size).

F1cURrRE 4. Septa of the type (X 2).

Ficur 5. Side view of another specimen, to show the sculpture.

I'teures 6-8. Side, front, and rear of a specimen in the early adult stage (natural size) ; diameter 2
meters. '

Ficure 9. Septa of the above specimen (X 5); diameter 24 millimeters.

TFicure 10. Septa of the same specimen (X 3); diameter 31 millimeters.

Fieures 11, 12. Side and front views, late adolescent stage (X 2); diameter 19 millimeters.

Ficure 13. Septa of the above specimen (X 4).

FIcure 14. Cross section, early adult stage (natural size).

Ficures 15, 16. Adolescent stage (X 2); diameter 12 millimeters.

Ficure 17. Septa of the above specimen (X 4); diameter 10 millimeters.

Freures 18, 19. Inner coil of the above specimen, adolescent stage (X 2); diameter 10 millimeters, side and
front.

Freures 20-22. Side, front, and rear, early adolescent stage (X 2); diameter S millimeters.

TFicure 23. Side view, larval stage (X 10)’; diameter 2 millimeters. .

Fi1cURES 24-26. End of larval stage (X 5), corresponding to Gastrioceras; diameter 4.5 millimeters.

Ficure 27. Septa of the same (X 10). .

Ficures 28-30. Larval stage (X 5); diameter 3.5 millimeters.

7.5 milli-

From Middle Triassic, Daonella zone, Fossil Hill, south fork of American Canyon, West Hum-
boldt Range, Nev. All specimens figured.on this plate were collected by J. I'. Smith, and are
in the collection of the United States Geological Survey.
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PLATE XVIIIL.
TrorrGasTRITES POWELLY Smith, sp. nov. (p. 31).

Ticures 1, 2. Side and front views of a mature specimen (natural size).
Treures 7, S. Side and front views (natural size), late andolescent stage; dinmeter 21 millimeters.
Troure Se. Septa of the above specimen (X 4).

Troricastrires LoupErsACKI Hyatt and Smith (p. 29).

Faures 3, 4. Side and front views, mature stage (natural size) ; dinmeter 37 millimeters.

IMteure 5. Front view of the ahove specimen, with five-twelfths of a revolution removed (natural size) ;
dinmeter 30 millimeters.

Fraure 6. Septa of the above specimen (X 3) ; diameter 30 millimeters.

Treures 9, 10. Side and front views (X 5), larval stage; dinmeter 3 millimeters.

Ticure 10w, Septa of the above (X 10).

Trorrcastrires waLtt Mojsisovies (p. 27).

Fraures 11, 12, Side and front views (natural size).
Froures 13-14. Side and front views (X 5), larval stage, diameter 4 millimeters.
Ticure 14e. Septa of the above specimen (X 10).

Troricasrrires NeuMmayrr Mojsisovies (p. 29).

Tieurks 15, 16, Side and front views (natural size).

Iraure 16a. Septa of the above specimen (X 3).

Maure 17. Side view, early adult stage (natural size) ; diameter 30 millimeters.
Traure 17¢. Septa of the same specimen (X 3).

Iraynes 18, 19. Side and front views (X 2), adolescent stage; dinmeter 13 millimeters.
Ficures 20, 21, End of Iavval stage (X 3): dinmeter 4 millimeters.

Fiaure 21¢. Septa of the above (X 6).

Traures 22, 23, Lavval stage (X 5) ; diameter 4 millimeters.

All specimens figured on this plate were collected by J. P. Smith in the Middle Triassic, Daonella
dubie zone, on ITossil Hill, on the divide between Troy Canyon and the south fork of
American Canyon, West Humboldt Rangeé, Nev. They are all in the collection of the United
States Geological Slll'\'e)'.
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PLATE XIX.
TROPIGASTRITES ROTHPLETZI Smith, si)fnov. (p. 31).

Freures 1, 2. Side and front views of the type (natural size).

Fieure 3. Septa of the above specimen (X 3). )

FIGURES 4, 5. Side and front views of a larger specimen (natural size).

I1eures 6, 7. Side and front views, early adult stage (natural size) ; diameter 19 millimeters.
FIcures 8, 9.. Adolescent stage (X 3); diameter 6 millimeters, side and frént.

FiGurEs 10, 11. Late larval stage (X 4); diameter 4 millimeters.

Freures 12, 13. Larval stage (X 5); diameter 3 millimeters.

F16UuRre 13¢. Septa of the same specimen (X 10).

Freures 22, 23. Adult stage (natural size) ; diameter 51 millimeters.

TROPIGASTRITES LAHONTANUS Smith, sp. nov. (p. 28).

Ficures 14, 15. Type specimen (natural size).

Fieure 15¢. Septa from the type (X 4).

Freures 16, 17. Barly adult stage (natural size) ; diameter 28 millimeters.

Fraures 18, 19. Early adult stage (natural size) ; diameter 22 milimeters.

Ficure 19¢. Septa from the same specimen (X 4).

Treures 20, 21. Larval stage (X 5); diameter 3.5 millimeters.’

Ticure 21e¢. Septa of the above specimen (X 10).

Ficures 24-26. Adolescent stage (X 3); corresponding to the group of G’astmoce? as listeri; diameter 8 milli-

meters.

All specimens figured on this plate, except the one represented by figures 4 and 5, were collecied
by J. P. Smith in the Middle Triassic, Deonelle dubie zone, on the divide between Troy
Canyon and the south fork of American Canyon, West Humboldt Range, Nev. The original
of figures 4 and 5 came from the same horizon in Cottonwood Canyon, West Humboldt
Range. The originals of figures 1-5 and 14-15 are in the collection of J. P. Smith; all others
are in the collection of the United States Geological Survey.
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PLATE XX,
CELITIES POLYGYRATUS Smith, sp. nov. (p. 35).

Iiqures 1, 2. Side and front views, type specimen (natural size).

Ireure 3. Side view of a younger specimen, adult stage (natmal size).

Froure 4. Side view, e‘nly maturity (natural size).

Tiqures 5, 6. Side and front views (X 2), late adolescent st‘wo, diameter 11 millimeters.
TFicures 7, 8. Adolescent stage (X 4); diameter 4.25 millimeters.

Fraure Se. Septa of the same specimen (X 8).

Crrrrres caser Smith, sp. nov. (p. 34).

Iraures 9, 10. Adult stage (natural size).
Fieures 11, 12. Adolescent stage (X 2); diameter 11.5 m:]hmctexs
Frcures 13, 14. Barly adolescent stage (X 4); diameter 4.5 millimeters.

CoLUMBITES PLICATULUS Smith, sp. nov. (p. 37).

Freures 15, 16. Type specimen (natural size).

Praures 17, 18. Adult stage (natural size) ; diameter 27 millimeters.

Preures 19, 20. Same specimen, with seven-eighths of a revolution of the whorl removed (natural size) ;
dinmeter 18 millimeters.

Fraures 21, 22. Same specimen, with seven-eighths more of a revolution of the whorl removed (X 2);
diameter 11 millimeters. )

Freure 23. Septa of another specimen (X 4) ; diameter 16 milimeters.

Taures 24, 25, Barly adolescent stage (X 5) ; diameter 3 millimeters.

CoLuMBITES HUMBOLDTENSIS Smith, sp. nov. (p. 86).

Fioures 26-28. ype specimen (natural size),

All specimens figured on this plate were collected by J. P. Smith in the Middle Triassic,
Daonella dubia zone, south- fork of American Canyon, West Humboldt Range, Nev. The
originals of figures 1-S are-in the collection of J. P. Smith. The originals of figures 9-28 are
in the collection of the United States Geological Survey. )
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PLATE XXIT.

Arcestes (Proarcesres) caser Meek (p. 43).

Freures 1, 2. Adult stage.

Prycarres gvanst Smith, sp. nov. (p. 47).
Fieures 3, 3a. Side view and septa of the type (natural size).

MEGAPHYLLITES SEPTENTRIONALIS Smith, sp. nov. (p. 42).

F1eURES 4, 5. Type specimen (natural size). :

Fiaure 6. Adult stage, showing the sculpture (natural size).
Fieures 7, S. Adult stage (X 2).

FIcure 9. Septa of the same specimen (X 4). : °
Figures 10, 11. Early adult stage (X 2); diameter 10 millimeters.
Fieure 12. Septa of the same specimen (X 4).

Naxni1res coNTRACTUS Smith, sp. nov. (p. 45).
Ficures 13-15. Type specimen (X 2); diameter 13 millimeters.
Ficures 16, 17. Barly adult stage (X 2); diameter 6.5 millimeters.
F1cure 17a. Septa of the same specimen (X 4).

Saceceras cassr Mojsisovies (p. 49).
Ficures 18-20. Adult stage (natural size).
All specimens figured on this plate were collected by J. P. Smith, in the Middie Triassic, Daonella
dubia zone, Fossil Hill, south fork of American Canyon, West Humboldt Range, Nev. They

are all the property of the United States ‘Geqlogicnl Survey, except the 01'igina.l of figures
18-20, which is in the collection of J. P. Smith.
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PLATE XXTI.
MoxorPHYLLITES BILLINGSIANUS Gabb (p. 48).

Froures 1, 2. Side and front views (natural size).

Fraures 3, 4. Side and front views (natural size).

IrauRre 4. Septa of the same (natural size).

I'raure 5. Barly adult stage, showing the surface of the shell.

All specimens figured on this plate came from the Middle Triassic, Daonella dubia zone, Fossil
Hill, south fork of American Canyon, West Humboldt Range, Nev. The original of figures
1 and 2 is in the collection of J. P. Smith ; the others are in the collection of the United States
Geological Survey.
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PLATE XXIIIL.

GYMNITES ALEXANDRZE Smith, sp. nov. (p. 52).

F1eure 1. Type specimen, slightly reduced. ) .
From Middle Triassic, Daonelle dubie zone, Fossil Hill, south fork of American Canyon, West
Humboldt Range, Nev. Collection of J. P. Smith. :
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PLATE XXTIV.

GymNITEs ALEXANDRA: Smith, sp. nov. (p.-52).

Fraures 1, 2. Tront view and septa of the type (figured on P1. XXIII, fig, 1), septa slightly reduced; eross
section two-thirds of natural size.

Trcure 3. Septa of the cotype (natural size) (figured on Pl XXV, fig, 1).
Fraure 4. Adolescent stage (natural size) ; diameter, 50 millimeters.
Tieure 4¢. Septa of the same specimen (X 2).
IFraures 5, 6. Adolescent stage (natural size) ; diameter, 39 millimeters.
Frcures 7, 8. Adolescent stage (natural size) ; diameter, 23 millimeters.
Freure 9. Septa of the same specimen (X 3).
Freures 10, 11. Barly adolescent stage (X 2); diameter 11 millimeters.
Froure 12, Septa of the same specimen (X 6).

From Middle Triassic, Daonclle dubie zoune, Fossil Hill, south fork of American'Cﬁnyon, West

Fumboldt Range, Nev. The originals of fizures 1-3 are in the collection of J. I’. Smith ; those
" of figures 4-12 are in the collection of the United States Geological Survey.
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PLATE XXV.

GYMNITES ALEXANDRE Smith, sp. nov. (p. 52).

F16URE 1. Cotypé (natural size) (septa figured on Pl. XXIV, fig. 3).
Middle Triassic, Daonelle dubie zone, Fossil Hill, south fork of American Canyon, West Humboldt
Range, Nev. Collection of J. P, Smith. . .
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PLATE XXVIL
GYMNITES cALLT Smith, sp. nov. (p. 52)..
Fraures 1, la. Side view and septa (natural size).

GyyN1TES (ANAGYMNITES) ROSENBERGT Smith . (p. 55).

Fraures 2, 3. ype specimen (natural size).

Fiaure 3¢. Septa of the type (X 3). :
Treures 4, 5. Larly aduolt stage (natural size) ; diameter 16 millimeters.
Fraure 6. Cross section (X 2); diameter 21 millimeters.

Euromoceras Lauser Meek (p. 63).

Iraures 7, S. Old-age characters.
Fraure 9. Sculpture and aperture at maturity.

Al specimens figured on this plate are from the M iddle Triassic Daonclle dubia zone, Tossil Hill,
West Humboldt Range, Nev., and are in the collection of the United States Geological Survey.
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PLATE XXVIL : .
FEuromooeras Lauser Meek (p. 63). -

F1cUres 1, 2. Early adult stage (natural size).

Ficures 3, 4. Early adult stage (X 2); diameter 25 millimeters.
KFieures 5-7. Late adolescent stage (X 38); diameter 9 millimeters.
Fraures 8-10. Adolescent stage (X - 3); diameter 6 millimeters.
Fraures 11-12. Larval stage (X 5); diameter 2.50 millimeters.
F1cURE 13. Septa of the same specimen (X 10).

Euromoceras puxyt Smith, sp. nov. (p. 62).

FIGURES 14-16. Type specimen refigured.

Ficure 17. Septa from an adult specimen (X 2); diameter 50 millimeters.
Fieures 18, 19. Old specimen, showing mature sculpture.

Freures 20, 21, Early adult stage (natural size) ; diameter 32 millimeters.
Tieures 22, 23. Late adolescent stage (X 2); diameter 20 millimeters.
TFreures 24, 25. Adolescent stage (X 2); diameter 16 wmillimeters,

All specimens figured on this plate came from the Middle Triassic, Daonclle dubia zone, Fossil
Hill, south fork of American Canyon, West Humboldt Range, Nev. All are in the collection
of the United States Geological Survey, except the original of figures 14-16, which is in the
) collection of J. P. Smith.
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PLATE XXVIIIL
Euromockras srEWERT Smith, sp. nov. (p. 61).

Icures 1-4. Type specimen (natural size).
Ticure. 5. Adolescent stage (natural size).
I'rqures 6, 7. Adolescent stage (natural size).

EuroMocERAS LAHONTANUM Sniith, sp. nov. (p. 63).

Irgures 8=11. Mype specimen (natural size).

The orviginals of all figures on this plate are from the Middle Triassic, Daonelle dubic zone,
Tossil Iill, south fork of American Canyon, West Humboldt Range, Nev. The originals of
figures 1-4 in the collection of J. P. Smith; those of figures 5-11 in thé collection of the
United States Geological Survey. ’
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PLATE XXIX.
Euromoceras (Havivucrres) parnt Smith, sp. nov. (p. 64).

Ficures 14. Type specimen (natural size).

F1aure 5. Septa from another specimen (natural size).

F1cures 6-8. Barly adult stage (natural size) ; diameter 32 millimeters.
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