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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
Uxirep STATES (EOLOGICAL SURVEY,
Washington, July 21, 1904.
Sir: I tlansmlt herewith the manuscript of. a paper by Alphens Hyatt and
James Perrin Smith, entitled ** The Triassic Cephalopod Genera of Ameuca,” and
request that it be pubhsbed as a professional paper.
In this paper every genus of cephalopods known to occur in the Triassic of
America is described, and a representative species under each genus is described
and figured. Most of the material herein described is new, largely collected by
Professor Smith, but all the available collections. in the United States have heen.
utilized. ‘
Very fespectfully, .

: C. W. Hayss,
Geologist in Charge of Geology.
Hon. Crarres D. Warcorr, :
Director United States Geological Survey.






PREFACE.

For the last twelve years the authors have heen working on the Triassic
faunas of America, both in the field and in the museum. They have visited
nearly all the localities in the United States where Triassic cephalopods have
‘been found. Collections were made by Professor Hyatt in the Lower Triassic
of the Aspen Ridge in southeastern Idaho, in the Middle Triassic of the West
Humboldt Range of Nevada, and in the Upper Triassic of the Genesee Valley,
Plumas County. Collections have been made by the writer in the Lower Triassic
‘of the Aspen Ridge, Idaho, and in the Inyo Range, Inyo County; in the
Middle Triassic of the Inyo Range, California, and of the West Humboldt
Raﬁge of Nevada; and in the Upper Triassic of Plumas and Shasta counties,
Cal., and of the West Humboldt Range of Nevada. '

~ In addition to the above collections, fossils have been collected by Dr. C. D.
Walcott and Mr. H. W. Turner from the Triassic of the Inyo Range, California,
and by Dr. H. W. Fairbanks, from the Upper Triassic of Shasta County, Cal. -

The Museum of Comparative Zoology has loaned the Triassic ammonites in
the Whitney collection, from Nevada and California, and the United States
National Museum has given the use of the material collected by various official
surveys from the Lower Triassic of Idaho, the Middle Triassic of Nevada, and .
the Upper Triassic of Shasta and Plumas counties, Cal. :

In addition to the field and museum studies of the authors in America,
Professor Hyatt spent three wecks in 1897 studying the Triassic ammonites in the
museum of the Geological Survey of Austria in Vienna, under the guidance of
Dr. E.-von Mojsisovics, and was thus enabled to make a careful comparison of
the American and European faunas that were available at that time.

The work of writing the descriptions of genera and species has fallen to the
writer, but the inspiration and general supervision of the work was Professor
Hyatt’s contribution. His sudden death before the completion of the work
prevented his taking the active part in the preparation that he had hoped to
do. This work will therefore be found to have many shortcomings that more
extended consultation with Professor Hyatt would probably have prevented.

' 11



12 PREFACE.

* It will be noted that the classification of Triassi¢c ammonites here used differs
materially from that proposed by Professor Hyatt in Eastman’s translation of
Zittel’s Text-book of Palwontology (1900); but that classification was elaborated
before Professor Hyatt had seen much of the material treated in the present
work, and it was found inadequate to express the relations of the American
faunas. With characteristic generosity Professor Hyatt freely consented to use
the classification adopted in this paper, of the progress of which he was kept
constantly informed by correspondence. The writer desires to acknowledge his
gratitude to Professor Hyatt for his kindly criticism, his open-hearted attitude
toward ideas differing somewbat from his own, and his generosity as a col-
laborator. His great learning only made him all the more modest and ready
to make a friendly compromise in settling disputed points.

The writer desires to acknowledge his indebtedness to the following gentlemen:

Hon. Charles D. Walcott, Director of the United States Geological Survey, for
the collections of Triassic ammonites from Inyo County, Cal.;
~ Dr. T. W. Stanton, of the United States Geological Survey, and Mr. Charles
Schuchert, of. the United States National Museum, for the use of the collections of
those institutions;

Mr. H. W. Turner, for the collections of Triassic fossils made by him in Inyo
County, Cal.;

Dr. H. W Fdlrbanks, of Berkeley, Cal., for the use of the collection of Triassic
fossils made by him in Shasta County, Cal.;

Dr. E. von Mojsisovies, of Vienna, Austria, for valuable assistance in comparing
the American with the Triassic faunas;

Dr. John C. Merriam, of the University of California, for access to the Triassic
fossils in the University Museum, and for assistance in the field;

Mr. Frank M. Anderson, of the California Academy of Sciences, for assistance
in the ﬁcld and for the use of Triassic fossils collected by him in Nevada;

Mr. A. M. Strong, of Independence, Cal., for assistance in the field and for the
use of collections made by him in Inyo County, Cal.; '

Dr. Ralph Arnold, of the United States Geological Survey, for assistance in the
field.

Special acknowledgment is due the artists of the United States Geologlcal Sur-
vey for the skill and fidelity with which they have prepared the illustrations for this
paper. It was not possible in all cases for the artist to sign the plate, for drawings
by weveral artists are included in many of the plates. The drawings were made by

. H. Chadwick Hunter, Miss Mary King Sumner, Miss Maud Baggett Mr. H.
Hobalt Nichols, and Miss Marion Page.



PREFACE. ’ ‘ 13

Since the completion of a final report on all the marine Triassic faunas will
consume a long time, and since the ammonites are the most abundant elements of
these faunas, it has been thought desirable to make the results of these studies
available for geologists. In this work every genus of cephalopods known to occur
in American Triassic strata is deseribed, and a representative species under each
one is described and figured. :

JaMEs PERRIN SmiTH.

STANFORD UNIVERSITY, CALIFORNIA, July, 190/






THE TRIASSIC CEPHALOPOD GENERA OF AMERICA.

By Avrpneus Hyarr and J. P. SmiTa.

_SYNOPSIS OF AMERICAN TRIASSIC STRATIGRAPHY.

The marine Triassic section of America is unusually complete, and its thickness
compares favorably with that of any other region. All three subdivisions—Lower,
Middle, and Upper Triassic—are represented by calcareous deposits, aggregating
approximately 4,000 feet in thickness. Of this amount, about 800 feet belong to the
Lower Triassic, about 1,000 feet to the Middle Triassic, and about 2,000 feet to the
Upper Triassic. '

The entire section is not represented at any one locality, nor is the thickness
of each division constant. Furthermore, the marine Iriassic is not everywhere
developed as a calcareous formation. In the United States the Triassic system
is represented by marine deposits only in the Western States, in Idaho, Nevada,
Oregon, and California. ‘

The Lower Triassic is known only in 1daho and southeastern California, where
about 800 feet of shales and limestones contain fossils characteristic of this series.
The most important genera are Meckoceras, Danubites, Columbites, Flemingites,
Aspidites, Lecanites, Ophiceras, Nannites, Ussuria, Pseudosageceras, Hedenstramia,

. Cordillerites, Tirolites, and Proptychites, most of which are represented by closely
" related species in the Lower Triassic of India and Siberia. _

The Middle Triassie occurs chiefly ic Nevada and southeastern California. In
the Inyo Range, southeastern California, about 200 feet of shaly limestones contain
the following genera characteristic of the lower horizon of the Middle Triassic:
Acrochordiceras, Xenodiscus, Hungarites, Ptychites, Tirolites, Ceratites, and Para-
DOPANOCEras. :

In central Nevada, in the West Humboldt Range, the higher heds of the Middle
Triassic are represented by about 800 feet of shaly limestones, in which the most

' 16



16 TRIASSIC CEPHALOPOD GENERA OF AMERICA.

. characteristic genera are Ceratites, Anoloites, Dinarites, Danu?gites, Celtites, Hun-
garites,' Beyrichites, Acrochordiceras, Balatonites, Eutomoceras, Plychites, Joannites,
Lecamte&, and Atractites among the cephalopods, Daonella among pelecypods, and
Cymbospondylus among vertebrates. :

The Upper Triassie is best represented in nmthern California, whele the
Hosselkus limestone and the shales below and above this formation contain
characteristic fossils. The Hosselkus limestone and the interbedded shales have a -
thickness approximating 500 feet. - Fossils are very abundant throughout this
formation, although much better preserved near the base. The best known fauna
belongs to the zone of Tropites subbullatus, and contains as its most important
members the following genera: Tropites, Paratropites, Discotropites, Juvavites,
Sagenites, Leconteia, Trachyceras, Clionites, Arpadites, Polycyclus, Metatirolites,
- Hauerites, Dieneria, Arcestes, Paraganides, Proclydonautilus, Cosmonamutilus, and
Atractites among cephalopods, Halobia among pelecypods, and Shastasaurus among
the vertebrates.

Above the Hosselkus limestone lie the Pseudomonotis slates, of unknown
thickness, characterized by Halorites, Rhabdoceras, Arcestes, and- Pseudomonoiis.

In the West Humboldt Range in Nevada the Star Peak limestone, about 1,200
feet thick, appears to represent the Hosselkus limestone, although very few fossils
have ever been found in it. Above the limestones lie the Pseudomonotis beds, about
800 feet of shales and shaly limestones, in which are found Pseudomonotis subcircu-
laris, Rhabdoceras, Halorites, Placites, and Arcestes, an association characteristic
of the Noric horizon.
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AMERICAN TRIASSIC FAUNAS,
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18 TRIASSIC CEPHALOPOD GENERA OF AMERICA.

LOCALITIES AND SPECIES.

LOWER TRIASSIC.

Southeastern ldaho.—Many years ago Dr. A. C. Peale discovered in southeastern
Idaho and southwestern Wyoming a series of fossiliferous beds lying below the Red
Beds and above the Carboniferous limestone. The fossils found in this formation
were described by Dr. C. A. White,? and assigned to the Lower Triassic. Cephalopods
were found at two places: Loecality No. 1, in southeastern Idaho, 65 miles north of
the Utah line, 18 miles west of the Wyoming line, and 5 miles south of John Gray’s
Lake; locality No. 2, 15 miles east of south from locality No. 1. .

The section at locality No: 1, according to Dr. C. A. White, is as follows:

Section near John Gray’s Lake, Idaho.

A. (Uppermost beds.) Limestones and shales, with Terebratula semisimplex White, T, angustata et
Hall, and Aviculopecten idahoensis Meek . ... ... . ... . .- e e 1, 000

B. Limestones, with Eumicrotis curta and Adviculopecten 1dahoenszs ............ et

C. Greenish and reddish shales and sandstones, with szculopecten Pealei White. ... ........_. 850

D. Bluish-gray limestones, fossiliferous at the base, with Meekoceras gracilitatis White, M. mush-
bachanum White, Arcestes ? cirratus White - . . . e e e e 700

E. Reddish and greenish sandstones .._.__.... R e 400

F. Dark-blue sandstone ... . iiieeiaa

G. Quartzite ... oo ...} 800

H. Massive gray HIMeStONe . . ... eoeunn oot e 400

At locality No. 2 Meckoceras gracilitatis White and M. aplanatum White were
found in limestone similar to that marked 2. in locality No. 1. ‘This part of the
“section unquestionably belongs to the Lower Triassic, although it is not likely that
the entire thickness of beds there is referable to this division. '

In 1888 Alpheus Hyatf discovered a third locality for Lower Triassic ammonites
in the same region, in the Aspen Ridge, Wood Canyon, near the divide, about
9 miles east of Soda Springs. In 1900 and 1903 J. P. Smith also visited the same
locality, which lies only a few miles southwest of locality No. 2 of White. All
species listed here were taken out of a bed of limestone not more that 15 feet thick.
The joint collection of Hyatt and Smith yielded the following ammonites in addition
to a large number as yet unnamed

aContrib. to Invert. Pal. No. 5; Triassic fossils of southeastern 1daho: Twelfth Ann. Rept. U. 8. Geol..und Geog. Sury.
Terr., pt. 1, 1880, pp. 105-118.




LOCALITIES AND SPECIES. 19

Species found in the Meekoceras beds, Aspen Ridge, Idaho.

Meekoceras gracilitatis White. Lanceolites compactus Hyatt and Smith.
Meekoceras, 3 new species. Clypites tenuis Hyatt and Smith.

M. (Koninckites) mushbachanum White. Cordillerites angulatus Hyatt and Smith.

M. (Gyronites) aplanatum White. Pseudosageceras intermontanum Hyatt and Smith.
M. (Gyronites), 2 new species. . Aspenites acutus Hyatt and Smith. ‘
Aspidites sp. nov. . Hedenstreemia Kossmati Hyatt and Smith.
Paralecanites Arnoldi Hyatt and Smith. Paranannites aspenensis Hyatt and Smith.
Flemingites Russelli Hyatt and Smith. Nannites sp. nov.

Ophiceras Dieneri Hyatt and Smith. Ussuria Waageni Hyatt and Smith.

This fauna is intimately related to the Lower Triassic faunas of India and eastern
Siberia, with several species that may even be identical with those from Asia. It
contains several genera ‘hitherto known only from the Lower Triassic of India,
and others previously found only in the Proptychites beds of Ussuri Bay in Siberia;
it is therefore referred with certainty to the upper part ofi the Brahmanic, or the
Ceritite marls and the lower part of the Ceratite sandstone of the Salt Range of
India.

"~ Mr. R. S. Spence has recently collected some Lower Triassic ammonites at a
locality 1 mile west of Paris, Bear Lake County, southeastern Idaho. These fossils
‘were sent to J. P. Smith for identification. J. P. Smith also visited this locality,
and the joint collections yielded the following species, besides several as yet unnamed:

Species from the Columbites beds, at Paris, Idaho.

Columbites parisianus Hyatt and Smith. Celtites sp. nov.
Meekoceras pilatum Hyatt and Smith. Pseudomonotis idahoensis White.
Prionolobus Jacksoni Hyatt and Smith. Rhynchonella sp. nov.

Pseudosageceras intermontanum Hyattand Smith.  Lingula sp. nov.
Ophiceras Spencei Hyatt and Smith.

At the same locality, but in the underlying Meekoceras beds, were found:

Meekoceras gracilitatis White. Paranannites aspenensis Hyatt and Smith.

M. (Gyronites) aplanatum White. Flemingites cirratus White.

Meekoceras mushbachanum White. Pseudosageceras intermontanum Hyatt and Smith.
Ussuria Waageni Hyatt and Smith. Some undetermined brachiopods and pelecypods.

The Columbites beds form the highest horizon known in the Lower Triassic of
Anlel"ica, and are probably comparable to the Olenek limestone of northern Siberia,
and the Hedenstreemia beds of India. A few feet below them., and about 100 feet
above the Meekoceras beds are found shales, in which occur:

Tirolites aff. cassianus Quenstedt. ) Tirolites aff. Haueri Mojsisovics.
Tirolites aff. Smiriagini Mojsisovics. Pseudomonotis idahoensis Meek.
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Inyo Rangein castern California.—All the Lower Triassic species from California
were collected in the Inyo Range on the east side of Owens Valley, Inyo County,
14 miles east of the Union Spring, near the McAboy trail over the Union Wash,
leading into the Salinas Valley. This locality is about 8 miles east of Skinner’s
ranch and 15 miles southeast of Independence. The fossils were all found in a thin
bed of gray limestone not more than 12 feet thick that outcrops on the south side of
the canyon near the trail.

Species collected from Lower Triassic rocks of Inyo Range, California.

Sibirites Noetlingi Hyatt and Smith. - Inyoites Oweni Hyatt and Smith.
Prosphingites Austini Hyatt and Smith. Paralecanites Arnoldi Hyatt and Smith.
Nannites Dieneri Hyatt and Smith. Lecanites Knechti Hyatt and Smith.
Owenites Koeneni Hyatt and Smith. Meekoceras gracilitatis White.
Proptychites Walcotti Hyatt and Smith. M. (Gyronites) aplanatum White.
Ussuria compressa Hyatt and Smith. M. (Koninckites) mushbachanum White.
Aspenites acutus Hyatt and Smith. Prionolobus Waageni Hyatt and Smith.
Pseudosageceras intermontanum Hyattand Smith.  Prionolobus Jacksoni Hyatt and Smith.
Lanceolites compactus Hyatt and Smith. Aspidites Hooveri Hyatt and Smith.
Xenaspis Marcoui Hyatt and Smith. - Danubites strongi Hyatt and Smith,

Besides these were found severa. other undescribed species, especially of Mecko-
ceras, Ophiceras, Aspidites, ete. ‘

This fauna has a number of species and most of the genera in common with that
of the Aspen Ridge in southeastern Idaho, and may be correlated with the Meekoceras
beds. The differences are slight and not greater than might well exist between the
faunas of two beds of the same age in the same province but separated by 600 miles.

The beds assigned to the Lower Triassic in Inyo County have a thickness approx-
imating 800 feet, while the corresponding beds in Idaho are about 700 feet thick.

MIDDLE TRIASSIC.

The Inyo Bange in eastern California.—This locality is on the east side of Owens
.Valley, Inyo County, a mile east of the Union Spring, on the soath side of the
MecAboy trail leading over the Union Wash to Salinas Valley. This lobulity is about
3 miles east of Skinner’s ranch, and 15 miles southeast of Independence. The fossils
were all taken from a bed of dark limestone, which is not over 4 feet thick and which
lies abont 800 feet above the stratum from which the Lower Triassic fossils were
collected, in a scries of calcareous shales conformable with the Lower Triassic. The
fossiliferous outcrops are on the south side of the canyon, and are a few hundred fect
above the trail. The species described from that place and horizon are:

Parapopanoceras Haugi Hyatt and Smith. - Hungarites Yatesi Hyatt and Smith.
Xenodiscus Bittneri Hyatt and Smith. Tirolites pacificus Hyatt and Smith.
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Muschelkalk of Nevada.—The geological survey of Calitornia, under J. D.
. Whitney, discovered in the Humboldt Range of Nevada some fossiliferous limestones
containing ammonites, referred by W. M. Gabb¢ to the Upper Triassic, and corre-
lated by him with the St. Cassian formation of the Alps. Most of the species were
obtained in the canyons on the eastern flanks of the West. Humboldt Range, espe-
cially in Cottonwood and Buena Vista canyons, although the stratigraphic data con-
cerning these fossiliferous strata given by Gabb are exceedingly meager.

About ten years later the United States Geological Exploration of the Fortieth -
Parallel brought to light a considerable number of new species and genera from the
same region. These were described by F. B. Meek,? and referred to the St. Cassian
formation of the Upper Triassic, although Alpheus Hyatt, who also examined the
collection, alwaysadhered to the opinion that the fauna belonged to the Muschelkalk.

The general section of the Triassic of Nevada, as determined by the United
States Geological Exploration of the Fortieth Parallel, is as follows:

General section of Triassic of Nevada.

Feet
6. Quartzite - ... e eiemaeaaaaao- 2,200
5. Limestone..._ ... ..... ... @ i probably.. 1,000
4, Thinly bedded quartzite - . ... ... . ...l 1, 000
3. Ferruginous limestones ... _ ... .. _ .. ... ....i.. e —--- 2,000
2. Slaty quartzite . . .. ... 1, 500
1. Argillaceous limestones, full of fossils. .. ..o .. ... ... .. [P 1, 500
Metamorphic Koipato group, unfossiliferous . ... ... ... ._...__....____.._...... 6, 000

All the Triassic fossils described by Meek from the Humboldt region came
from near the base of the limestone No. 1. But of those cited by Gabb, from
that region, *‘ Ammonites RBamsaueri,” Ammonites Homfrayi, and Pseudomonotis
subcircularis came from higher beds, toward the top of the Triassic.

The section as given above is by no means correct, nor is the section con-
stant over the region. No such thickness of limestone as 4,500 feet is visible
anywhere in the region, for faulting -has caused the same beds to be counted
more than once in making the estimate.

In 1888 Alpheus Hyatt visited the West Humboldt Range and made collec-
tions from the Daonella beds (limestone No. 1). These, together with the original
* Whitney collection and those of the United States Geological Exploration of.
the Fortieth Parallel, were studied by J. P. Smith. Much undescribed material
was found in them, sufficient to make certain the. Muschelkalk age of at least
part of the series. ' '

aGeol. Survey California, Pal®ontology, vol. 1, 1864,
bU.S. Geol. Explor. 40th Par., vol.4, pt.1,1877.
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In several publications Dr. E. von Mojsisovics# has referred the Humboldt
fauna to the Upper Triassic, correlating the beds with the Fassanic substage of
the Tirolic series and comparing them more especially with the Buchenstein beds
of the Alps. But Dr. A. Tornquist?® has shown that the group of Ceratites
nodosws, diagnostic of the upper Muschelkalk, is found in the Buchenstein beds
and that these must be classed with the Muschelkalk and not with the Upper
Triassic. This makes it necessary to refer the Ceratite beds of Nevada to the
Middle Triassic. Kven without this evidence the occurrence in the Humboldt
region, in the same beds, of Prychites; Hungarites, Beyrichites, Acrochordiceras,
Ceratites, Anolcites, and Balatonites would be enough to make the reference
certain, as none of these genera in their typieal forms occur higher up than the
Muschelkalk. ’ -

In May and June, 1902, and in July, 1903, J. P. Smith visited the West -
Humboldt Range to determine the association of the Middle Triassic fauna. He
made extensive collections from the lower limestone, the fossiliferons portion ot
‘which was found to be not more than 200 feet thick. '

In Buena Vista Canyon, near Unionville, the following species were found:

Species found in Buena Vista Canyon, Nev. -

‘Gymnotoceras Blakei Gabb. . . - Ptychites ? perplanus Meek.
Beyrichites rotelliformis Meek. Dinarites bonse-viste ITyatt and Smith.
(Acrochordiceras Hyatti Meek. Balatonites sp. indet.

. In the same formation, on the north side of Cottonwood Canyon near the Lucky
Dog mine, were found the following: ‘

Species found in Cottonwood Canyon, Nev

- Daonella dubia Gabb. Acrochordiceras Hyatti Meek.
Daonella conf. Lommeli Wissmann. Beyrichites rotelliformis Meek.
Orthoceras Blakei (Gabb. : . Ptychites perplanus Meek.
Fudiscoceras Gabbi Meeck. . Arcestes Gabbi Meek.
Anolcites Meeki Mojsisovies. Celtites Halli Mojsisovics.
‘Gymnotoceras Blakei Gabb. Japonites sp. indet.
«Ceratites aff. trinodosus Mojsisovics. Atractites sp. indet.
Mrachyceras Whitneyi Gabb. Encrinus stems.
‘Ceratites humboldtensis Hyatt and Smith. Saurian bones, probahly referable to Cymbospon-
Longobardites nevadanus Hyatt and Smith. dylus Leidy.

A new loculity was visited by J. P. Smith on the divide between Trby Canyon
and the south fork of American Canyon, 4 miles south of Foltz post-office, and about

a Arktische Triasfaunen, p. 149, and Obertriadischen Cephalopoden-Faunen des Hlmalusa p. 695.
b Zeitschr. Deutsch. geol. Gesell,, Berlin, vol. 50, pt. 4, 1898, p. 691,
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5,000 feet above sea level.  The shaly limestone is here literally full of fossils in a
fair state of preservation, and the beds in which they occur are not over 50 feet
in thickness.”

At this locality were found the following species:

Species ford pear Follz, Nee.

Daonella dubia Gabb. Eutomoceras Laubei Meek.

Daonella cont. Lonimeli Wissman. Racceceras Gabbi Mojsizovies.
Orvthoceras Blakei Gabb. Celtites Flalli Mojsizovies.
Trachyeceras Meeki Mojsisovies. Cleltites sp. nov.

Trachyceras Whitneyi Gabb, Danubites sp. indet,

Ceratites hmboldtensis [vatt and Smith. Dinarites sp. indet.

Cleratites Vogdesi Smith. Acrochordiceras aff. {Tvatti Meek.
Ceratites cont, trinodosusx Mojsisovies. Ptychites 2 perplanus Meck.
Ceratites conf. planug Arthaber. Gymnotoceras Blakei Gabh.
Longobardites nevadanus Hyatt and Smith, Gymnotoceras (several new species).
Beyvrichites rotelliformis Meck. Atractites sp. indet. (very abundant).
Beyrichites sp. nov. Nantilus Whitnevi Gabh.

Lecanites Vogdesi [Tyatt and Smith. Saurian bones, prohably Cymbospondylus Teidy.

Areestes Gabbi Meck.

Of this fauna, Eutonioceras Laube/ and Sugeceras (Gabhi have been referred to
hy Mojsisovies” as probably occurving in the Upper Triassic, but J. P. Smith
found them in the same bed with the others.  This fauna undoubtedly belongs to
the Muschelkalk, and even the upper part of the zone of Ceratites Frinodosus may
be represented in it ax well ax the lower Ladinic.

Besides the speeies listed above. the Whitney collection contained also the

following species from the same formation:
Additional species from Museliellall.

Monophyllites bitlingsianus Gabb (from the Kast  Joannites nevadanus Iyvatt and Smith  ({rom
Humboldt Range, possibly Upper Triassic). Voleano, Nevada),
Balatonites shoshonensis 1lvatt and Smith (from Ptychites Meeki Ivatt and Smith (from Star

the Shoshone Range). Janyon).
UPPER TRIASSIC.

Shasta County, Cal. “The hest lTocality for Upper Triassic fossils in America
i< in Shasta County, on the divide between Squaw Creek and Pit River, 8 miles

cast of Madison™s ranch and one-halt mile north of the trail leading to Brock’s ranch.
Thisx locality ix 6 miles northeast of the Bully Hill mine. The fossils are vory
«Mr, L. F. Dunn, of Winnemuees, Nev. was the original discoverer of this locality, and the visit was duceto information
given by him.
O Ohertrindisxchen Cephalopoden-Fannen des Himalayw, p. 696,
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abundant in the lower beds of the Hosselkus limestone.
from the locality are described in this paper:

The following species

Triassic fossils from Brock Mountain, Shasta County, Cal.

Leconteia californica Hyatt and Smith.

Sagenites (Trachysagenites) Herbichi Mojsisovics.

Halorites (Homerites) semiglobosus Hauer.
Tardeceras parvum Hyatt and Smith.
Juvavites subinterruptus Mojsisovics.

J. (Anatomites) subintermittens Hyatt and Smith.

Paratropites Sellai Mojsisovics.
P. (Gymnotropites) americanus Hyatt and Smith,
Tropiceltites Frechi Hyatt and Smith.
Tornquistites evolutus Hyatt and Smith.
Discotro‘pites sandlingensis Hauer.
Tropites subbullatus Hauer.

Arcestes (Proarcestes) pacificus Hyatt and Smith.

Paraganides californicus Hyatt and Smith.
Hauerites Ashleyi Hyatt and Smith.
Dieneria Arthaberi Hyatt and Smith.
Tirolites (Metatirolites) foliaceus Dittmar.

Arpadites Gabbi Hyatt and Smith.
Californites Merriami Hyatt and Smith.
Clionites Fairbanksi Hyatt and Smith.
C. (Shastites) compressus Hyatt and Smith,
C. (Stantonites) rugosus ITyatt and Smith.
C. (Traskites) robustus Hyatt and Smith.
C. (Neanites) californicus Hyatt and Smith.
Trachyceras (Protrachyceras) Lecontel Hyatt and
Sinith. .
Sirenites Lawsoni Hyatt and Smith.
Sandlingites Andersoni Hyatt and Smith.
Polycyclus nodifer Hyatt and Smith.
Atractites Philippii Hyatt and Smith.
Proclydonautilus triadicus Mojsisovics.
Cosmonantilus Dilleri Hyatt and Smith.
Mojsvaroceras Turneri Hyatt and Smith.
Orthoceras shastense Hyatt and Smith.

Besides the species listed above, the following species were found in the Karnic

‘horizon:

Tropites torquillus Mojsisovics.
Tropites Dilleri Smith.

T. Morloti Mojsisovics.
Paratropites Dittmari Mojsisovics.

Halobia superba Mojsisovics,
Shastasaurus pacificus Merriam, and several other
species of Ichthyosauride.

In addition to the described species there was found a large number of
new species of Zropites, Paratropites, Trachyceras, Clionites, brachiopods and

pelecypods.

In the shales above the Hosselkus limestone was found [Pseudomonotis subcir-

cularis Gabb, -

The general section of the Shasta County Triassic worked out by J. P. Smith,

is as follows:
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General section of Triassic vocks of Shast Cownty, Cal.

- Pseadomonotis subceireularis shales, thickness unknown. .o o .. .
Spiriferina beds, hard siliceous limestone. ..o o o o o ... 100
z : .
B : E Juvavites beds, siliceons limestones, with Juvavites, Tropites, |
= DL Arcestes, and Atractites. oo oL ... ... i 150
= = ) Trachyeeras beds, soft limestone, with Trachyceras, Clionites,
S = = Nagenites, Arpadites, Polyeyelus, Discotropites, Tropites sub-
z, ;,' = bullatus, Halobia superba, ete .o oo ... .. ... By
= P — e — ]
= = Halobia slates, calearcous slates, with Halobia superba, Tropites,
Polyevelus, Trachyeeras, ete .o oo oo ... .. 100
|
e ’ N ’ r
= Protrachyceras Homirayi beds, calcareous argillites, with . |
= conf. Homirayi, Halobia conf. rugosa. . .. . .. . ... .._. 100
) = | ) . ) e
v = S Siliceous ghales, with Anolcites Whitneyi, Ceratites conf, hum-
H:._"— ‘ =2 E z boldtensis, Joannites =p. indet., at Silverthorn’s ferry on Pit
= = f = River, below the limestones. Total thickness probably 2,000
a5 = £0 3,000 FCCT - - - oo e 1, 500

The Halobia slates, the Trachyceras beds, and the Juvavites beds make up the
zone of Tropites subhullates; the Spiriterina beds, and probably the top of the Juva-
vites beds constitute the lower Norie horizon, of which the Pscudomonotis shales
constitute the upper horizon.

The Hosselkus limestone outerops continuously for about 20 miles, from Broek’s
ranch on Pit River northward to the North Fork of Squaw Creek. Fossils are
abundant in it almost evervwhere.

J. P. Smith found an isolated outerop of the llosselkus limestone on Bear
Mountain, 2 miles northwest of Sherman’s ranch, 18 miles novtheast of Redding.
The fauna of the beds here 1 the same as at the other localities, being characterized
by Tropites subbullatis, Davatropites Sdllad, Discotropites swidlingensis, Sagendtes
[orbichi, Trachyceras, Atractites, Halobia superba, and many other forms.

Dhivmas Cownty. Cal. -"The Triassic of California was first discovered in Plumas
County, in Genesee Valley, on Indian Creek, near Robinson’s ranch. The section
there is very much the same as in Shasta County, except that nothing older than the
Halobia slates is known, and the Hosselkus limestone is not nearly so thick nor so
rich in fossils as in the Squaw Creek section. The massive limestone, corresponding
to the Trachyceras beds of Shasta County, is barren of fossils, while on the other

hand the Pseudomonotis heds are better exposed and richer in fossils.



26 TRIASSIC CEPHALOPOD GENERA OF AMERICA.

The Genesee section of the Triassic is as follows:

Section of Triassic rocks in Genesee Valley, Culifornia.

7
] Pseudomonotis shales and limestones (Swearinger slates) with Pseudomonotis

: B subcircularis, Haloriles americanus, Rhabdoceras Russelli, Arcestes conf, Ander-
o Z sond, Atractites sp. indet., and a few other forms.

8 ;
E I
t . Massive limestone without fossils (probably corrcsponding to the Trachyceras
g, é beds of Shasta County).

2
=g

: Halobia slates, with Halobia superba, Tropites conf. subbullatus.

This section agrees with that observed by J. P. Smith in Shasta (Jounty Cal.,
and in the Muttleberry Mountains, West Humboldt Range, Nevada. |

West Humboldt Range, Nevade.—In the West Humboldt Range, in Nevada, the
Upper Triassic is but little known. The limestone ot Star Peak, about 1,000 feet in
" thickness, probably corresponds in part to the Hosselkus limestone of California,
* for on the north side of Star Canyon J. P. Smith found what seemed to be Halobia
superba about 800 feet above the Daonella beds of the Middle Triassic. Above the
Star Peak limestone is a series of slates and slaty limestones aggregating 800 feet in
thickness. These are poorly exposed near the head of Star Canyon, where Gabb
has listed Pseudomonotis subcircularis. These same beds are much better exposed
in Muttleberry Canyon, in the road, about 8 miles southeast of Lovelock. At this
locality ¢ fossils are abundant, although usually poorly preserved. J. P. Smith
found in the Pseudomonotis slates of Muttleberry Canyon the following forms:

Fossils from Muttleberry Canyon, Nevada.

Pseudomonotis subcircularis Gabb. . Placites humboldterisis Hyatt and Smith.
Myophoria sp. indet. _ Halorites conf. americanus Hyatt.
Rhabdoceras Russelli Hyatt. Arcestes Andersoni Hyatt and Smith,

Above the Pscudomonotis beds lie Jurassic limestones with Aw»ietites (Caloceras)
aff. nodotianus d'Orbigny, a form diagnostic of the Lias.

A plain unconformity separates the two formations. The Pseudomonotis beds,
therefore, form the highest horizon of marine Triassic known in'this region, or any-
where in America.

CLASSIFICATION OF TRIASSIC AMMONITES.

Mojsisovics’s classification of Triassic ammonites as Trachyostraca and Leiostraca,
however convenient it may be for the Upper Triassic, can not be applied to the Lower
Triassic. Tt is purely artificial, classing together groups of very different origin,

aThe writers are indebted to Mr. Frank M Andersun for the dlscovery of this locality. -
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and separating groups that are nearly related. Families that are smooth-shelled in
the Lower Triassic often become rough-shelled in the Upper Triassie.

This classification was considered to have a phylogenic significance as long as it
was thought that the rough-shelled families come from the Glyphioceratide and the
smooth-shelled from the Prolecanitidee. But now it has been demonstrated that
both rough-shelled and smooth-shelled familics have developed out of both Paleozoic’
phyla, and even in the same family one genus might be leiostracan while another was
trachyostracan. K. Haug, in Les Ammonites du Permien et du Trias,® attempted
to revise the classification elaborated by Mojsisovics, but in that paper he merely
changed the name of the Trachyostraca to the phylum of the Glyphioceratidee and
the Leiostraca to the phylum of the Prolecanitidee. In his later work, Etudes sur
les Goniatites,” Haug has revised and improved this classification, but in this paper
he still includes heterogeneous elements in the same group.

W. Waagen, in Fossils from the Ceratite Formation,® attempted an elaborate
classification of the Triassic ammmonites, but the forms he described are almost
exclusively confined to the Lower Triassic, so that his taxonomic scheme does not
take in more than a small part of the early Mesozoic genera.

“The most satisfactory treatment of the Triassic cephalopods is that of C. Diener,?
who described a large series of ammonites from the Lower and Middle Triassic. His
grouping of the families and genera from this system is simple and seems to agree
more nearly with the phylogeny of the ammonoids than any other scheme yet
proposed. !

Essential advances in the taxonomy of the ammonoids have been made by G. von
Arthaber,® who has described a large series of forms from the Permian and Middle
Triassic, clearing up many doubtful points in the history of the Ceratitide and allied
groups, bringing out especially the intimate relationship of many so-called Leiostraca
to that group.

F. Frech/ has done much to simplify the classification of tbe late Paleozoic and
early Mesozoic ammonites. He proposes to include in a suborder Ceratitoidea the
Ceratitide, Meekoceratide, Ptychitide, Tropitidee, and Xenodiscine. Under this
latter group he includes Xenodiscus, Xenaspis, Otoceras, and Hungarites. The writers
have accepted this scheme, with the exception of leaving out the Tropitide and the
Ptychitidse, both of which families show in their development that they did not
come from the same phylum as the Ceratitidze. R

. aBull. Soc. géol. France, 3d ser., vol. 22, 1894.
bMém. Soc. géol. France, No. 18, 1898,

¢Salt Range Fossils, vol. 2, 1895, p. 236: Mem. Geol. Survey India, Pal. Indica, ser.13.

dHimalayan Fossils, vol. 2, pt. 1, 1897, Cephalopoda of the Lower Trias.; and pt. 2, 1895, Cephalopode of the Muschel-
kalk: Mem. Geol. Survey India, ser. 13.

¢ Die Cephalopoden der Reiflinger Kalke, vol. 1 and 2, 1896; und Das Jiingere Pal®ozoicum aus der Amxes—hngL bei
Djulfa, 1900.

f Die Dyas: Lethaa Palmozoica, Bd. 2, Lieferung 3, 1901.
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J. P. Smith¢ has recently given a revision of the later Paleozoic ammonites, and
traced their development into Triassic genera where the available data warranted it.
On PL I, in the work cited, is given a phylogenic table of the Paleozoic ammonoids,
and their probable relationships with Triassic families. This was based on studies
in the ontogeny of characteristic species in most of the important genera of the
Triassic. - While the results of this study are not in harmony in every case with the
commonly accepted classification, it must not be forgotten that in many instances the
taxonomy of Triassic genera has been based on mere conjecture, and not on studies
in the ontogeny of the species, nor on a complete phylogéni(:'series of mature forms
These investigations showed that all the suborders recognized in the present work
were already distinctly separated in the Paleozoic.

For convenience of reference this table is reproduced in the present work, with
such additions as the subject demands. '

Frech? has recently published a revision of the ammonites of the Permian and
Lower Triassic, in which he proposes to group together all the forms with ceratitic
lobes under the subfamily Xenodiscing, thus abandoning the families Hungaritidee,
Celtitide, Meckoceratide, and Gymnitide for the ammonites of those faunas. He
also drops the genus Meckoceras entirely, dividing the species formerly assigned to
that genus between Ophiceras, Aspidites, Prionolobus, and Ceratites. The writers,
however, consider these changes as unwatranted, and, while they would welcome a
simplification of the classification of Permian and Lower Triassic ammonites, still
believe that the laws of priority must rule in such changes as are necessary in
taxonomy. ]

Frech also assumes that the Permian age of the Otoceras beds of India and the
Proptychites beds of Siberia is demonstrated. This may be true of the zones of
Otoceras Woodwardi and of Ophiceras tibeticwm in India, but is certai nly not .true of
the Siberian beds with Ophiceras, Meckoceras, Pseudosageceras, and Ussuria, for in
California and Idaho the writers have found all these genera, with the exception of
Otoceras, in the zone of Meckoceras gracilitatis, represented by species very closely
alliéd to the Asiatic species and in beds of which the Lower Triassic age can not be
questioned. :

‘In the present work the writers have attempted to unite all the good points in
the schemes of all these authors, modifying them as little as possible, and only
where it was necessary in treating such a variety of genera as are represented in the
entire Triassic of America.

aThe Carboniferous Ammonoids of America: Mon. U. 8. Geol. Survey, vol. 42, 1903,
bLethwsea Palxozoica, Bd. 2, Lieferung 4, 1902, pp. 628-639.
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'SUBORDERS OF TRIASSIC AMMONITES.

The ammonites of the Triassic may be divided into six suborders: Tropitoidea,

. Arcestoidea, Ptychitoidea, Lytoceratoidea, Pinacoceratoidea, and Ceratitoidea; under
each of these divisions several families may be recognized, and under most of them
several superfamilies or phyla. But each suborder is fairly homogeneous and may
be traced to forms already characteristically specialized in the Paleozoic.

' Tropitoidea.— Under this group are the Tropitide, Haloritide, and Slbnlmdse,
all apparently derived from the gastrioceran branch of the Carboniferous Glyphio-
ceratidee. TIn this paper the ontogeny of Tropites, Paratropites, Discotropites,
under the Tropitide, that of Leconteia and Sagenites under the Haloritidw, and that
of Columbites, under the Sibiritidee, are fully described and illustrated. In all cases
the ontogeny points clearly to a gastrioceran ancestry, probably through Schistoceras
and Paralegoceras. The Sibiritidee embrace the oldest forms of this group, and
Columbites, of the Lower Triassic of America, is the most primitive member of the
Sibiritidee. This genus may not be the ancestral tadicle of the Tropitoidea, but it
retains many of the characters that the primitive ancestral radicle must have
possessed. » ‘ .

Awrcestoidea.—Under this group are the Popanoceratide, Cyclolobldaa Arces-

. tidee, and Cladiscitidee. The Popanoceratidz and Cladiscitidee appear to have been

derived from Adrianites of the Permian. J. P. Smith¢ has already shown that the .

Cyclolobidee are derived from the gastrioceran branch of the Glyphioceratide,

through Schistoceras and Shumardites. 'The Arcestidwe s. str. probably came partly

from the Cyclolobid:e and partly from the Popanoceratide, but it is not yet posmble
to assign each genus to its proper place in the phylogenic tree.

In this paper the complete ontogeny of Parapopanoceras and Arcestes, subgenus
 Droarcestes, is described and illustrated, showing clearly a derivation from Adrian-
' ites as the primitive member of the Arcestide, and connecting through Agathiceras
with the Glyphioceratidee of the Carboniferous. '

Ptychitoidea.—To this group belong the Ptychitidee and the Thalassoceratidze.
In this paper the complete ontogény of Nannites, Paranannites, and Puaraganides
under the Ptychitide is described and illustrated. This points to a derivation of
the family from the Aganides stock of the- Glyphioceratide, probably through
DPronanmnites. '

Under the Thalassoceratide the writers describe the development of Ussuria,
which goes through stages corresponding sﬁccessively' to Dimorphoceras, Thalasso- ~
ceras, and Ussuria, and probably connecting ultimately with Aganides.

Lytoceratoiden.—Under this group the writers recognize two families, Lytocera-
tidse, and Phylloceratidewe, of uncertain ongm, but probably derived from the Paleo-

aThe Carboniferous Ammonmds of America: ‘\Ion U. 8. Geol. Survey, vol. 42, 1903, p. 134.
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zoic genus Nomzsmoceras. Of these the Liytoceratida appear to be the more primitive
in development, and it not the parent branch, they at any rate have retained more
of the characters that must have belonged to the primitive stock.

Pinacoceratoidea.—Under this group are three phyla: Pinacoceratide, Pronori-
tidwe, and Noritide, which had diverged from each other certainly as carly as the
Carboniferous. DBut becaunse of the general resemblance preserved in parallel
development from kindred stocks, it is thought best to keep them together in
classification. ; ‘

The Pronoritid® are represented in the Triassic, although it is now claimed that
“Medlicottia, which was described by Diener from the Lower Triassic of India, really
came out of Permian beds. The genera Cordillerites.and Lanceolites appear to come
from the Pronoritidee.  Cordillerites in its development goes through stages corre-
sponding successively to Prolecanites, Pronorites, Stcanites, and Cordillerites. The
young stages of Lanceolites are not well known, but they indicate a similar history.

The young stages of most of the Noritidee have not been studied, so their sys-
tematic position is in doubt, but they are regarded as a parallel .development with
the Pronoritide from Paraprolecanites.

The Pinacoceratids are abundantly represented in the American Triassic, and
the writers describe the partial ontogeny of several typical genera. This points to
a derivation from the Gephyroceratidee through the Beloceratidew, though probably
not from Beloceras itself. Some of the forms appear to be genetically connected
" with Prodromites, while others show greater kinship with 7imanites.

It is possible that the characters chosen by Waagen and Mojsisovies in defining
the Pinacoceratidee may belong to several parallel branches, or even that they may
have developed in branches not closely allied. This family may then be merely a
group of morphological equivalents; but the number of known forms is too small,
and the ontogeny of those few has been too little studied for any settlement of this.
question, to be possible now. After all, this family is probably not more heter-
ogencous than most other so-called families.

Ceratitoidea.—Under this group the writers class the Ceratitide, Hungaritidse,
Meekoceratidee, Celtitidee, and Gymnitide. The development of characteristic
species under each of these groups is described and illustrated in this paper. It
appears that they are all closcly allied and came from a common stock, Paralecanites,
through which they are connected with Frolecanites of the Carboniferous.

The development of several genera under the Meekoceratidee points to Lecanites
‘as the family radicle, but the Gymnitidee, Celtitide, and Hungaritidee appear to
have branched off from the main stock further down.  The Ceratitidee, while closely
resembling the Hungaritidee and the Meekoceratidee, appear to be more closely allied
with the Celtitidee. ‘
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OCCURRENCE OF AMERICAN TRIASSIC CEPHALOPOD GENERA.

The following table shows the occurrence of the American Triassic cephalopod

genera in: Amerlca. Asia, and Europe.

Table of occurrence of American Triassic cephalopod genera.

[X, very rare; X X, rare; X X X, common.]

Ameriea. Asia. Furope.
Loiver Middle. . Upper |
Triassic. Triassic. Triassic.
- Low- )]I]id- Up- |Low- l\il]id- Up-
; 13 i 1 er. | dle. | per. | er. | dle. | per.
o o o | g e S ’ ‘
nia. | nia. . *| nia.
AMMONOTDEA. ’
TROPITOIDEA,
Haloritidex:
Leconteia Hyatt and Smith, gen.nov.......[. ... .. . ... ... VS < PN TN PRI I R N
Sagenites Mojsisovics (Subgenus Trachy-
sagenites Mojsisovies)........oooeiaiinn
Halorites Mojsisovies. .......oovniviian ot
Subgenus Homerites Mojsisovics........
Tardeceras Hyatt and Smith, gen.nov. oo o] eea et S FUUN PO SUURI FDRIN RSN PSR
Juvavites Mojsisovies ... S S P NSS4 N XXX
Subgenus Anatomites Mojsisovies. ... .|l KX e S PO IR X X X
Sibiritidee:
Sibirites MOJSISOVICS. .cvverieeraerarnanan ceed X D S U TN D AU NS R " P U IO x
Columbites Hyatt and Smith, gen.nov._.....|...... Y0 0 S P I R S SRR U PRI PO PSRN PO
Tropitide: '
Paratropites Mojsisovies......o.ooooeoiioaigoi o XXXl S PR N, X XX
Subgenus Gymnotropites Hyatt and
Smith, subgen, nov
Sibyllites Mojsisovies.......... ...l
Tropiceltites Mojsisovies .......oooooeanoi]iii o] DL R DY PR R SR XK K

Tornquistites Hyatt and Smith, gen. nov...
Discotropites Hyatt and Smith, gen.nov ...
Tropites Mojsisovies. ... ...l

ARCESTOIDEA.
Popanoceratidee:

Popanoceras Hyatt (subgenus Parapopano-
ceras Haug) .. ......oooiiinioiiiiaan,

Prosphingites Mojsisovies................ ..
Arcestidee:
ArcestesBuess..... ...l
Subgenus Proarcestes Mojsisuvics. ..
Joannites Mojsisovies oo ... .ol
PTYCHITOIDEA,

Ptychitidée:

Subfamily Nannitine—
Paraganides Hyatt and Smith, gen. nov....
Nannites Mojsisovies............ ... .
Paranannites Hyatt and Smith, gen. nov...

Subfamily Ptychitine—

Owenites Hyatt and Smith, gen. nov .......
Proptychites Waagen......._........ R
Ptychites Mojsisovies................o.. ot

MY Kieeanen
X? [XxX
X? Jeo...
X X

X XX
KX XXX
...... XXX
...... X
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Table of occurrence of American Triassic cephalopod genera—Continued.

[X, very rare; XX, rare; XX x, common.]

Thalassoceratidac:
Lytoceratidee:

Pinacoceratidac:

America. Asia, Europe.
M Lower Middle Upper
N Triassic. Triassic. Triassic.
E - Low-[ Mid-| Up- [Low- hgid- Up-
i i- i.| er. | dle. | per. | er. le. er,
Cali-| g, | Cali-} o | o | Cali- p
for- 4 o, | fOr- |y dajvada.| T
nia. * | nia. : -1 nia,
AMMONOIDEA—Continued.
" PTYCHITOIDEA—continued.
Ussuria Diener ......c.........ooioll R O a0 [N PO N PR P QR PO I [ I IR
) LYTOCERATOIDEA,
Monophyllites Mojsisovies ..................) o )il G I S 2O PURITEN PSR XX | XX
: PINACOCERATOIDEA.
Aspenites Hyatt and Smith, gen. nov....... X DS P
Sageceras Mojsisovies ... ool
Pseudosageceras Diener.................._.. XX X .

Hedenstreemia Waagen ..
Clypites Waagen .....oooiiiioineiinnnnn..
Havuerites Mojsisovics
Dicneria Hyatt and Smith, gen. nov..
Placites Mojsisovics
Pronoritida:
“Cordillerites Hyatt and Smith, gen, nov....
Lanceolites Hyatt and Smith, gen. nov

CERATITOIDEA.
Gymnitidse:
Gymnites Mojsisovics
Xenaspis Waagen .................. ...,
Ophiceras Griesbach
Flemingites Waagen
Celtitidae:
Xenodiscus Waagen..........o.ociiia...
Celtites Mojsisovies ..............c... ...,
Hungaritidz=e:
Hungarites Mojsisovies......................
Eutomoceras Hyatt ..... i
Longobardites Mojsisovies ..........
Inyoites Hyatt and Snﬁth, gen, nov
Meekoceratidee:
Paralecanites Diener
Lecanites Mojsisovics
Meekoceras Hyatt._..............._.........
Subgenus Gyronites Waagen ............
Subgenus Koninckites Waagen ..
Subgenus Prionolobus Waagen
Aspidites Waugen ....o.._.... .. ...
Beyrichites Waagen
Ceratitidee:
Tirolites Mojsisovies........................
Subgenus Mctatirolites Mojsisovies ... ..

Dinarites Mojsisovies...._...................
Danubites Mojsisovics

...... XXX
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Table of occurrence of American Triassic cephalopod genera—Continued.

[x, very rare; X X, rare; X X X, ¢common.]

America, : Asia. Europe.
Lower Middle Upper
Triassie, Triassic, | Triassic.
Low- lg;d Up- |Low- I:iilxd Up-
i i i ] er. e. | per. | cr. e. | per.
Cali-| 74, 1 Cali-l o | e Cal}
for- 1 o, | fOr |vada.|vada.| T
nia. * | nia. . ‘| nia. (
AMMONOIDEA—Continued.
CERATITOIDEA—continued.
Ceratitidee—Continued. : .
Balatonites Mojsisovies ...l
Ceratitesde Haan ....... .. ....o.covennaaa.
Subgenus Gymnotoceras Hyatt. ..
Arpadites Mojsisovies ... ... ... .. P R PR PR IR P XX Jeecaifonnnnn X Jeveean XX | XX
Acrochordiceras Hyatt . ..o ... oooiiiiii|oeiaat]onnas S G P9 -4 PR SO, Do PP PR ER XX {evenns
Eudiscoceras Hyatt ... ... .. ..o o il D= S R Rt U R ) R PO P
Californites Hyatt and Smith, gen, nov.....|[......[...... [N P PO 20 4 VUSRI U SO I PO

Clionites Mojsisovies 1 RO [ ROU D PR PN D @ 0 -4 IR R T - il PN PO XX X
Subgenus Shastites Hyatt and Smith,
S10007=051 T 1 [0 IO SRR (PR RPN RPRIPN PN D - RN PR PR N R P
Subgenus Stantonites Hyatt and Smith, y .
SUbZEn. NOV .. ..o feeea e e )=~ G RS SRR DRORN [ R P
Subgenus Traskites Hyatt and Smith, ’ .
L1 P70 D 1) [ ) R D0 P I P [
Subgenus Neanites Hyatt and Smith, .
BUDZEN. MOV . oevuinnniineennneennnoeeancloeiaa e e T o
Trachyceras Laube......ooeuiioieiiineneonaafoanena]oronforaaaidoranes]iannas D G PR DG PR XXX
Subgenus Protrachyceras Mojsisovies. ..|......f......j...o0 KKK |eennnn P 4 P KX | XK Jaeen-s XX XXX
Subgenus Anoleites Mojsisovies.........|......[.... oo XX laeaas b N VRN R R XX | X
Sirenites Mojsisovies _..oovviveni i
Sandlingites Mojsisovics ..
Polyeyelus Mojsisovies...oovaeioiiviiiinaa.
Rhabdoceras Hauer.....o.oovenivenaaeaverefeoaentoaaeelocenafonanns X D2 PRI PR PR PR P X
BELEMNOIDEA. ¢
Belemnitide—
AtractitesGuembel...._..........oo.... (R PR PR P XX K|ownnnn XX R eaaas b PR X3 XXX
NAUTILOIDEA.
Proclydonautilus Mojsisovics .. .eeee oo oooc loaontb i ifaen e ] S R, RO Oy [ U PR PR F %X
Mojsvaroceras Hyatt._ ... . . ... ... ..... DS VRO RPN RN P XX | XX
Cosmonautilus Hyatt and Smith, gen. nov.. XXX [eeeaaifonanns D G PN PN Y .
OrthoceraS Breym - eoereinoeiieennacanean Do PP X DG PP X X
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F16. 1.—Table showing the relation of Triassic to Paleozoi¢ genera of cephalopods.
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SYSTEMATIC DESCRIPTIONS.
AMMONOIDEA.

Suborder TROPITOIDE A.

Forms with long body chamber, ammonitic, rarely goniatitic, simple septa,
strong sculpture, cither lateral ribs, or spines, or ventral keel. The young are
involgte and subglobose, resembling in form and septa the Carboniferous family
Glyphioceratidee. Under this group are included Haloritidse, Tropitide, and
Sibiritidee. )

Family HALORITIDA Mojsisovies.

Subglobose, involute genera, with lateral ribs, often crossing the venter, and
in some groups with spines or knots on the ribs. No keels nor ventral furrows are
known in this group, but the interruption of the ribs on the venter sometimes gives
the appearance of a furrow. '

The septa are ammonitic, dolichophyllic, or ceratitic. The young of this family
~ resemble the Glyphioceratide, and more especially the genus Pericyclus Mojsisovics,
of the Carboniferous. '

This family was forrﬁerl& 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 known 0niy from the Upper Triassic, and chiefly from the
Karnic -and Noric stages, in the Alpine province, the Himalayas, and western
America. They are represented in America by Leconteia Hyatt and Smith,
Sagenites Mojsisovies, Halorites Mojsisovics, Tardeceras Hyatt and Smith, and
Juvawvites Mojsisovics, all confined to the Upper Triassie.

Genus LECONTREIA Hyatt and Smith, gen. nov.

Type.— Leconteia californica Hyatt and Smith. _

Whorls involute, subglobose, deeply embracing, and deeply indented by the
inner volutions. Sides convex, rising to the highly arched venter without any
abdominal shoulder. Umbilicus narrow, becoming wider at maturity., Body
chamber long, at least a revolution. Septa ceratitic; external lobe narrow,
goniatitic, divided byél' small siphonal notch into two sharp branches; lateral lobe
and auxiliary broad, shallow, and serrated. External saddle high, rounded and
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entire; lateral saddle similar but lower; antisiphonal lobe long, narrow, and entire,
flanked by a shorter internal lateral lobe. Internal saddles similar to the externals.
Surface ornamented with strong straight or gently flexuous ribs which pass without
interruption across the venter, but become much wider on that portion of the shell.
The ribs are not all of equal height, every third or fourth one being stronger and
higher than the intervening ones, which at maturity may become nearly obsolete.
On the outer shell these ribs are smooth, without nodes, but internal casts show the
1ibs slightly interrupted by a ventral furrow, bounded by rows of knots on the ends
of the ribs. : _

This genus resembles Helictites and Folycyclus, but differs from them in the
greater involution and the long body chamber. The young of Leconieia are not like
those of the Ceratitidee, but subglobose like those of Sagenétes. For these reasons
the genus is assigned to the Haloritida of the Tropitoidea.

Leconteia is named in honor of the late Prof. Joseph Le Conte. This genus is
characteristic of the zone of Tropites subbullatus in the Upper Triassic of California,
and at present is known only in that province. Besides the species described in this
paper only one other, as yet undescribed, is known, occurring in the same beds,

LECONTEIA CALIFORNICA Hyatt and Smith, sp. nov.
Pl. XXIX, figs. 3-21.

Form involute, subglobose. Whorls deeply embracing, and deeply indented by
the inner volutions; highly arched, rounded, with no.abdominal shoulders. Cross
section crescentic. Umbilicus narrow, almost closed, concealing the inner whorls.
" Umbilical shoulders abruptly rounded, with steep inner walls. The height of the
whorl is one-half of the total diameter, the width is about one and a quarter times
‘the height, and it is indented to more than one-third of its height by the inner whorl.

" The surface is ornamented with simple coarse ribs that run nearly straight up
the sides from the umbilicus, and across the venter without interruption. These
tibs are broad and rounded, much wider than the narrow deep intercostal fur-
rows; they show on the cast as strongly as on the outer shell, but are interrupted
by a shallow median furrow, bounded by a row of tubercles at the ends of the ribs.
At maturity the ribs grow very much coarser and some become obsolete, or nearly
so. At this stage also the whorl becomes somewhat compressed laterally, so that it
resembles Lobites. The body chamber is long, at least a revolution.

The septa are ceratitic; the external lobe is divided by a small siphonal notch
into two sharp branches; the lateral lobe is longer, broader, and serrated. The
auxiliary is shallow, broad, and serrated. The antisiphonal lobe is long, narrow,
simple, and pointed, flanked by a similar internal lateral on each side. The saddles,
both internal and external, are all entire, broad, and rounded.
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The development of this species is extremely simple, the young stages heing
very like the mature forms. In the larval stage the shell is evolute, low-whorled
with wide umbilicus, and broad whorl with trapezoidal cross section, like Gastrio-
coras. At.the diameter of 1.6 mm. strong tubercles appear on the umbilical
shoulders, still tmthel increasing the resemblance to that Carboniferous genus,
and the septa also are of that type. The glyphioceran constrictions” appear at
frequent intervals on the shell. At diameter of 4 mm. the ribs cross the venter and
the constrictions ccase, but the form is still like Gastrioceras. At diameter of
4.5 mm. the median furrow with the marginal tubercles appears on the inner cast,
and at 5 mm. the lateral lobe becomes ceratitic. This species presérves in its .
ontogeny an unusually perfect record of its race history, since even at maturity so
many glyphioceran characters are still visible, and in its larval and adolescent
stages such perfect resemblance to Paleozoic goniatite genera may be seen.

Leconteia californica has an external resemblance to Polycyclus nasturtium,
but is much more involute, and has a long body chamber.. Also the young
stages point to the Glyphioceratide as the Paleozoic radicle from which it came,
while %lycyclus is supposed to belong to the stock of Ceratitidee.

While ZLeconteia is classed in the Haloritide, it is much simpler than any
other members of that stock, being much nearer the parent famify. It is not a
reversionary form, but a persistent ancestral type, such a genus as one would
expect to find in the Lower Triassic or Permian. It is a connecting link between
the Haloritidee and the Glyphioceratidee.

1Horizon and locality.— Leconteia californica is common in the Upper Triassic
zone of Tropites subbullatus of Shasta County, Cal., 8 miles east of Madison’s
ranch, and one-half mile north of the trail from Madison’s to Brock’s ranch on
Pit River. It was also found in the same horizon on Bear Mountain, near Sher-
man’s ranch, south of Pit River, 2 miles north of the road from Redding to Copper
City, and at several other places on the divide between Squaw Creek and Pit
River. It has not yet been found outside of Shasta County.

The figured specimens all came -from Brock Mountain, on the divide between
Squaw Creek and Pit River, 3 miles east of Madison’s ranch, and one-half mile
north of the trail from Madison’s to Brock’s ranch, Shasta County, Cal.

Genus SAGENITES Mojsisovics.

1879. Sagenites, Mojsisoxfics, Vorlidnfige kurze Uebersicht der Ammoniten-Gattungen, ete.: Verhandl.
K.-k geol. Reichsanstalt, Wien, p. 141.

1893. Sagenites, Mojsisovics, Cephalopoden der Hallstitter Kalke: Bd. 2. Supplement-Heft, Abhandl.
K.-k. geol. Reichsanstalt, Wien, -vol. 6, pt. 2, p. 155.

" 1896. Sagenites, Mojsisovics, Beitr. Kenntniss der obertriadischen Cephalopoden-Faunen des Hima-

laya: Denkschr. K. Akad. Wiss., Wien, vol. 63, p. 608.
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Type.— Ammonites reticulatus Hauer, .Ueber neue Cephalopoden aus den
Marmorschichten von Hallstatt und Aussee. Haidinger’s Naturwiss. Abhandl.
vol. 3, 1849, p. 16, PL V, figs. 1-3; and E. von Mojsisovics, Cephalopoden der
Hallstitter Kalke, vol. 2, 1893, p. 173, PL C, fig. 1.

Subglobose, somewhat compressed laterally, sides rounded, venter highly arched;
no abdominal shoulders. Involute, deeply embracing, whorls increasing rapidly in
height. Umbilicus narrow, but open and deep. Body chamber long.

Sculpture consisting of dichotomous folds or ribs which cross the venter, but

- become weaker on that part of the shell. In addition to these radial folds there
may be also spiral lines or ridges, and in one group there occur short spines arranged
in spiral rows on the ribs. '

Septa ammonitic, complex and deeply digitate.

Mojsisovics (loc. cit.) divides Sagenites into three groups: (1) Sagenites inermes,
(2) Sagenites reticulate, and (3) Sagendtes-spinosi, which latter group he designates
as the subgenus Trachysagenites. The Sagenites inermes and Trachysagenites appear
in the Karnic horizon of the Upper Triassic, 7rachysagenites becoming extinct with
‘the end of this stage, and Sagenites inermes living on into the Noric stage, in which
the group of Sagenites reticulati appears for the first time. The genus Sagenites
8. str. is not known in America, but is represented by the subgenus Zrachysageniies.

Subgenus TRACHYSAGENITES Mojsisovics.

1893. Tmchysagemles Mojsisovics, Cephalopoden der Hallstitter Kalke: Abbandl., K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 156.

1904. Trachysagenites, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of Western
America: Proc. California Acad. Sci., 3d ser., vol. 1, p. 399.

Type.—Ammonites erinaceus Dittmar, Zur Fauna der Hallstitter Kalke, Geogn.-
palaeont. Beitr. von Bene(,kc Schlonbach und Waagen, 1886, vol. 1, p. 380, PL. X VII,
figs. 15-17, and E. von Mojsisovics, Lephalopoden der Hallstittor Kalke, Abhandl.
K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, p. 179, PL. C, figs. 2-4.

Long body chamber, subglobose whorls. Rounded sides and venter. No
abdominal shoulders. Umbilicus narrow.

Surface ornamented with radial dichotomous ribs, running near ly straight across
the venter, and provided with numerous rows of shmt spines arranged in regular
spiral rows at short intervals,

Septa ammonitic, deeply digitate.

Trachysagenites closely resembles Trachyceras, from which it differs in the
subglobose whorls, rounded venter, and absence-of ventral furrow and long spines.
The septa are very similar in both genera. But this resemblance is purely external,
and does not betoken -close relationship, for the development of 7rachysagenites
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points to a glyphioceran ancestry, in common with the Tropitide, while that of
Trachyceras points to a derivation from the stock of Prolecanitidee.

But threespecies of Trachysagenitesare known, all confined to the Uppe1 Triassic,
upper Karnic stage, zone of Tropites subbullatus, in the Alplne province, in which
horizon 7. Herbichi Mojsisovics occurs also in the Himalayas. In California 77a-
chysagenites erinaceus Dittmar, and 7. Herbichi Mojsisovics occur in the same horizon,
associated with Zropites subbullatus, in the Hosselkus limestone of Shasta County.

SAGENITES (TRACHYSAGENITES) HERBICHI Mojsisovics.
Pl. XXVI, figs. 1-2; Pl. XXVII, figs. 1-4; Pl. XXVIII, figs. 1-18.

1893, Sagenites ( Trachysagenites) Herbichi, Mojsisovics, Cephalopoden der Hallstitter Kalke, Bd. 1:
-Abhandl. X.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2,.p. 180, Pl. CI, fig. 3; Pl. CII,
figs.1-6.

1904. Sagenites ( Trachysagenites) Herbichi, J. P. Smith, Comparative Stratigraphy of the Marine Trias
of Western America: Proc. California Acad. Sci., 3d ser., vol. 1, p. 399, Pl. XLV]I, figs. 7 and
8; Pl. XLVII, figs. 5 and 6. '

"Form subglobose, somewhat compressed laterally, robust, involute. Whorl
highly arched, high, helmet-shaped, deeply embracing, increasing rapidly in height,.
and not deeply indented by the inner volutions. Sides convex, curving to the broad
venter without any marked abdominal shoulders. Umbilical shoulders abruptly
rounded, With the inner walls steep. Umbilicus deep and narrow, but exposing the
umbilical shoulders of the inner whorls and becoming wider with age. Body chamber
long, apparently comprising an entire revolution. _ : ‘

Surface ornamented with numerous closely set small radial ribs, that run nearly
straight from the umbilicus across the venter, usually dividing on the flanks. On
these ribs are spiral rows of short spines or knots, varying from nine to thirteen
rows on each half of the shell, showing only on the outer shell and not on the cast.
This sculpture is the same over all parts of the whorl, and there is no interruption on
the venter, nor any ventral furrow. This character easily distinguishes - Trachysa-
genites from Trachyceras, with which it is agsociated, and' the spiral arrangement of
the spines separates it from Halorites. . S

The septa are ammonitic, deeply digitate, more so than is usuﬂ w1th the Tropz-
toidea. The external lobe is divided by a shallow siphonal saddle into two short
narrow branches. The first lateral lobe . is long, moderately broad, and divided:into
two branches at the end. The second lateral lobe is shorter and narrower, but also
digitate. On the umbilical shoulder is a distinctly individualized anxiliary lobe, not
unlike the second lateral, but smaller. There are three lateral saddles, all narrow,
but long and deeply digitate. The antisiphonal lobe is long and narrow, flanked by
two similar internal laterals on each side. 'This species grew to a,'very large size, the
specimen figured on Pl. XXVI, figs. 1 and 2 baving a diameter of 110 mm., and
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being broken at the very beginning of the body chamber, so another revolution must
have been added to its size, which would make the total diameter of the completed
whorl more than 200 mm. The dimensions of this chambered specimen are as follows:

min,

Diameter . .. e e et meeaeaaa- S 110 1.00

Height of last whorl _ ... llll. 87 .51
Height of last whorl from the preceding. .. ... .. . ... ... . i .. ... 46 .41
Width of last whorl_ . i iiiiiiiaaa. 57 .10
L S L. 11 .10
Width of umbilicus ... oo L. aiaa... e meiaanaas 16 .14

The greatest width is at about one-third of the height of the whorl. The height
and breadth of the whorl are equal, and slightly more than one-half the total diam-
eter. The outer volution conceals three-fourths of the inner, and is indented to less
than one-fifth of the height by it. These dimensions are remarkably constant from
adolescence to maturity, as the measurements of a small specimen show:

mm.
Diameter. ...... ..o, S 30 1.00
Height of last whorl .____.._____.... e emeaeeaeaaaas e eeeeeeanaan 16 .53
Height of last whorl from the preceding........._ ... .. ... .. .. .. .. 12 .40
Width of last whorl. L iiiiiiiiiea.. 19 .63
Involution.............. J 4 .13
Width of umbilicus - . ... L. [ 3.5 .11

In the adolescent shell the whorl is broader, the involution slightly less, and the
umbilicus somewhat narrower.

The septa shown on Pl. XXVTI, fig. 2, were taken from a specimen at the diam-
eter of 80 mm., and are hecessarily much more complex than those figured by
Mojsisovies, which were taken from a specimen at the diameter of 35 mm. At
this size the septa of the Californian specimens are like those shown on the speci-
mens from the Alps. »

The young of Sagenites Herbichi are subglobose, and very like the adults in

- form, except that the whorl is proportionally broader and the umbilicus wider. At
this larval stage the young are like the Carboniferous Glyphioceratidae in form and
septa, and probably correspond to Gastrioceras.

~ The lateral ribs appear at diameter of 4 mm. and the spiral rows of knots at
5 mm. The septa pass from the goniatite to the ammonite stage of development at
diameter of 2.8 mm. From then on there is littlé change in the characters except in
increasing lateral compression and complexity of septation. :

a Cephalopoden der Hallstiitter Knlke: Abhandl. K.-k. geol. Reichsanstalt, Wien., vol. 6, pt. 2, 1893, F1. CI, fig. 8
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Sugenites Herbicli is very like 8. erinaceus Dittmar, as figured by Mojsisovies,*
but differs from that species in its greater lateral compression, more numerous spiral
rows of knots, and much more nu_merous ‘and final radial ribs; also in 8. erinaceus
the lobes are shorter and broader, the second lateral is small and scarcely divided,
while the auxiliary is represented only by a small notch on the umbilical shoulder.

Horizon and locality.— Sagenites Herbichi Mojsisovics is common in the upper
Triassic of the Alps, zone of Tropites subbullatus. In California it is abundant in
this same horizon, associated with S. erenaceus, Tropites subbullatus, Discotropites
sandlingensis, and Halobia superba, and a number of other species characteristic of
the Alpine province. '

The figured specimens were collected by J. P. Smith on the divide between
Squaw Creek and Pit River, 8 miles east of Madison’s ranch, and 6 miles northeast
of the Bully Hill mine, Shasta County, Cal. '

Grenus HATLORITES Mojsisovics.

1878. Halorites, Mojsisovics, Die Dolomitriffe von Stdtirol und Venetien, Wien, p. 50.
1879. Halorites, Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen, etc.: Verhandl.
K.-k. geol. Reichsanstalt, Wien, p. 136. - :
1893. Halorites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
: ‘Wien, vol. 6, pt. 2, p. 11, o
1896. Halorites, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K.
Akad. Wiss., Wien, p. 578.

Type.— Ammonites Ramsaueri Quenstedt (1846), in F. von Hauer, Die Cephal-
opoden des Salzkammergutes, p. 22, Pl. VIII, figs. 1 and 2.

Subglobose, involute, deeply embracing, and deeply indented by the inner
whorls. Umbilicus very narrow, often closed. Sides convex, venter high-arched
and broadly rounded.

Surface ornamented with cross ribs like those of Juvawites, or with rows of
knots running diagonally across the shell. :

The body chamber is long and contracted, and also shows egression or departure
from the normal spiral.

The septa are ammonitic, dolichophyllic, not deeply digitate.

Of the Halorites s. str. only the group with the diagonal rows of knots, the
Catenate, ocours in America, where it is found in the Upper Triassic, probably in
the Noric stage, associated with Rhabdoceras and Pseudomonotis. Halorites is
confined in the Alpine province and in India to the Noric stage. In America it is
represented only by Halorites americanus Hyatt.

« Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, P1. C, figs. 2,3,and 4.
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HALORITES AMERICANUS Hyatt.

P XXIX, figs. 1 and 2.

1864 Ammonites Ramsaueri, Gabb (not Quenstedt), Geol. Survey California, Palaeontology, vol. 1, p. 27,
Pl 111, figs. 21 and 2la. -

1892. Halorites americanus, Hyatt, Bull. Geol. Soc. America, vol. 3, p. 398.

(Not 1846, Ammonites Ramsaueri, Quenstedt (in F. von Hauer), Die Cephalopoden des Sal?kammer-
gutes, p. 32, Pl. VIII, figs. 1 and 2.)

Subglobose, involute, deeply embracing; whorls highly arched, with convex
sides and rounded broad venters. Umbilicus closed.

Surface ornamented with distinct ribs that start from the umbilicus and run,
without interruption, straight across the venter. On these ribs are tubercles, closely
arranged, which do not seem to be in regular spirals.

Septa unknown.

Gabb compared this species to Halorites Rumsauers %z, but it is not a member of
that group of Acatenati, its nearcst aflinities are with the group of Halorites catenate,
although on account of the imperfect preservation of the Californian specimens no
direct comparison with any European species may be made.

Horizon and locality.—Found by the Geological Survey of Cahformd in the
Pseudomonotis beds, Upper Triassic, of the Genesee Valley, Plumas County, Cal.,
near Robinson’s ranch (formerly éalléd Gifford’s ranch). A similar form; possibly
the same species, was found by J. P. Smith in the Pseudomonotis beds of the
Muttleberry Canyon, West Humboldt Range, Nevada, associated with Fsecudomonotis
subciroularis, Rhabdoceras Russelli, Arcestes Andersoni, and other forms similar to
those found with Halorites americanus in Plumas County.

Subgenus HOMERITES Mojsisovics.

1893. - Homerites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsan-
stalt, Wien, vol. 6, pt. 2, p. 13.

Type.— Ammonites semiglobosus Hauer (1855), Beitr. Kennt. Cephalopoden der
Hallstitter Schichten, p. 155, PL IV, figs. 10-13, and E. von Mojsisovics,
Cephalopoden-Fauna der Hallstitter Kalke, p. 57, Pl. LXXXIX, figs. 1-6.

Dwarf forms, involute, deeply embracing, subglobose whorls; umbilicus closed,
sides convex, whorl highly arched with rounded venter. Inner whorls rounded and
with the sculpture of Halorites, but at the beginning of the body chamber at maturity
the whorl becomes flattened and higher, and the sculpture grows rougher. There are
then strong dichotomous ribs that bend forward on the flanks across the rounded
abdominal shoulders and end on the venter in rows of knots on each side of a weak
central keel. These knots do not occur at the end of every rib, but usually on
alternating ribs. '
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The septa are ceratitic, the saddles being only occasionally serrated.

Homerites occurs only in the zone of Tropites subbullatus of the Alpine province.
In California it was found only in the upper part of the Upper Triassic above the
zone of Tropites subbullatus, but in the same limestone bed with that species.
Homerites is represented in America only by Homerites semiglobosus Hauer.

HALORITES (HOMERITES) SEMIGLOBOSUS Hauer.

Pl XX VIIT, figs. 19-24.

1855. Ammonites semiglobosus, Hauer, Beitr. Kennt. Cephalopoden-Fauna Hallstiitter Schichten: Denk-
schr. K. Akad., Wiss., Wien, vol. 9, p. 155, PL. IV, figs. 10-13.
- 1893. Homerites semiglobosus, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 6, pt: 2, p. 57, Pl. LXXXIX, figs. 1-6.
1860. Ammonites semiglobosus, Hauver, Nachtrag zur Kenntniss der Cephalopoden-Fauna der Hallstiitter
Schichten: Sitzungsber. K. Akad. Wiss., Wien, vol. 41, p. 145, PL IV, figs, 8-10.

Shell small, robust, involute, subglobose, deeply embracing, and deeply indented
by the inner whorls. Whorl somewhat compressed laterally, highly arched, with
convex sides and rather broad venter. ‘

The surface is ornamented with radial ribs that run nearly straight up the sides.
In the middle of the venter there is a weak keel, bounded by a row of spines on each
side. These spines are usually at the ends of the lateral ribs, but may also occupy
intermediate spaces. They begin with a Iarge pair of horn-like protuberances at the
beginning of the body chamber. The inner whorls are rounded, with ribs, like those

"of Halorites, ranning from the umbilicus across the low and arched venter, with no
interruption. On the chamhered part of the shell there are no spines and no keel,
so that the appearance of the rough sculpture marks the mature stage of the body
chamber.

The septa arc ceratitic; the external lobe is divided by a siphonal notch into two
short simple branches. The first and second laterals are serrated. The saddles are
all rounded and entire. Inner septanot seen. The California specimens agree with
those figured and described by Mojsisovics from the Alpine province.

Horizon and locality.— Homerites semiglobosus was found by J. P. Smith in the
Upper Triassic of Shasta County, Cal., 8 miles north of Kelly’s ranch, on the west
side of the North Fork of Squaw Creek, 18 miles northeast of the Bully Hill mine.
The horizon in which it was found is the upper part of the Hosselkus limestone,
about 150 feet above the beds with Zropites subbullatus. It was also found by
H. W. Furlong, 2 miles northwest of Brock’s ranch, on the divide between Squaw
Creck and Pit River, in the same horizon as at the first-named locality. In the
Alpine province this species is associated with Tropites subbullatus, but in California
it is somewhat later than that species.
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Genus TARDECERAS HHyatt and Smith, gen. nov,

Type.—Tardeceras porvum Hyatt and Smith.

Involute, laterally compressed, robust, deeply embracing whorls; sides flattened,
abdominal shoulders: rounded, and venter flattened. Umbilicus closed. Strong
umbilical nodes that are prolonged in ribs that run up the sides across the abdominal
shoulders, and become weaker on the venter, which is nearly smooth.” Body cham-
ber long. Septa simple, slightly ceratitic. The ventral lobe is divided by a siphonal
notch, the lateral lobe is slightly serrated; there is a small, shallow, entire auxiliary
Iobe on the umbilical shoulder. o

The young of this genus are like Stephandites or Acrochordiceras. Tardeceras
resembles Sibérites, but is more involute than that genus, and also differs in its
smooth venter. It also resembles Juwvawites, but differs in its lateral ribs, ceratitic
septa, and smooth venter. Zurdeceras is known only from the Upper Triassic zone
of Tropites subbullatus, of Shasta County, Cal., where it is rcpresented by the
single species Zardeceras parvwm Hyatt and Smith.

TARDECERAS PARVUM Hyatt and Smith, sp. now.
Pl. LXXIX, figs. 11-20.

Dwart form; involute, deeply embracing; whorl laterally compressed, with
flattened sides, rounded abdominal shoulders, and rather broad, flattened venter.
Umbilicus very narrow, almost closed, concealing the inner volutions.

:Surface ornamented with fine dichotomous ribs that start from bundles on the
umbilical shoulder, and run nearly straight up the sides and across the abdominal
shoulders. They become much weaker on the venter, but are still visible.

The septa are weakly ceratitic; the external lobe is divided by a siphonal notch;
the lateral lobe is broad, shallow, and slightly serrated; the second lateral is small,
rounded, and entire. The saddles are all entire.

This species resembles Sébirites, but is too involute, and the sculpture on the
venter is too faint for that genus. It also resembles Juvawites, but the character of
the sculpture, the flattened sides and venter, and the simple ceratitic septa forbid a
reference to that genus. B '

In its early youth this species has a low, broad trapezoidal whorl, and umbilical
ribs, with occasional constrictions and nearly smooth venter, as in Gastrioceras.

Then the form in adolescence resembles Stephanites Waagen, after which the
ribs are prolonged until they cross the venter.

Horizon and locality.—Tardeceras parvum was found by J. P. Smith in the
Upper Triassic zone of Zropites subbullatus, of Shasta County, Cal., three miles east
of Madison’s ranch, on the divide between Squaw Creek and Pit River, and one-half
mile north of the trail across to Brock’s ranch.
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Genus JUVAVITES Mojsisovics.

1879. Juvavites, Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen
und Juvavischen Trias.: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 136.

1898. Juwavites, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl, K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 74.

1896. Juwvavites, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K. Akad.
Wiss., Wien, vol. 63, p. 603. .

Type.— Ammonites Lhrlichi Hauner, Beitr. Kennt. Cephalopoden-Fauna der
Hallstitter Schichten, 1855, p. 155, Pl. IV, figs. 14 and 15 (not figs. 16-18); and E.
von Mojsisovics, Cephalopoden der Hallstiitter Kalke, 1893, p. 79, Pl. LXXXIX,
fig. 11. ' o

Involute, laterally compressed, with convex sides and rounded venter. Umbil-
icus narrow. Whorls deeply embracing, and deeply indented by the inner whorls,
Form subglobose, but sometimes flattened to subdiscoidal.

Surface ornamented with dichotomous ribs lvthzit extend over the rounded
abdomen, although they may be interrupted along the siphonal area. Besides
these ribs, constrictions usually occur at, frequent intervals.

Septa ammonitic, but not deeply digitate. The external lobe is divided by a
siphonal saddle; there are two principal lateral lobes present, and usually two small
auxiliaries.

E. von Mojsisovics® divides the genus into five groups, forming three subgenera:

Continui .
. rJuvavites 8. str.
Interrupte

1.

2.

3. Scissi
' . Subgenus Anatomites.

4. Intermittentes

5.

Dimorphi. Subgenus Dimorphites.

In the Continui the ribs run uninterrupted across the venter. In the nter
rupts the ribs are interrupted in the center of the siphonal area, and alternate
on opposite sides. Both of these groups appear to lack constrictions. In the
Scisse and the Intermittentes the ribs are interrupted by a slight ventral furrow,
but do not alternate on opposite sides. On both groups periodic constrictions of
the shell, with an elevation or rib parallel to this constriction, appear. Neither
the constrictions nor the ribs parallel to the constrictions arc interrupted by the
. ventral furrow, but run across the ahdomen. In the Zniermittentes the constric-
tion divides the sculpture into distinet fields, in which a bundling of the ribs is
visible. '

The Demorphi are laterally compressed with high whorls, narrow venters, and
lack the constrictions. The ribs cross the venter, forming abdominal shoulder
angles. '

a Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, 1893, vol. 6, pt. 2, p. 74.
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The groups of Scissi and [Intermittentes make up the subgenus Anatomites
Mojsisovics, for which no type was cited, but of which Juwawites rotundus Mojsiso-
vies (Cephalopoden der Hallstitter Kalke, pt. 2, (1893), p. 98, PL. LXXX, figs. 6-8;
Pl. CXXVI, fig. 11; Pl. CXCV, fig. 11) is first described under the group Seissi.

Juvawites . str., and Anatomites are both characteristic. of the Upper Triassic,
Karnic, and Noric horizous, in which they are found in the Alpine province, in the -
Himalayas, and in California. Besides the species described in this paper there are
several as yet undescribed in the American Triassic.

JUVAVITES SUBINTERRUPTUS Mojsisovics.

~

Pl. XXX, figs. 1 and 2.

1898. Juvavites subinterruptus, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol.
Reichsangtalt, Wien, vol. 6, pt. 2, p. 90, Pl. LXXXIX, fig. 13; Pl. X(, figs. 2 and 3; PL
CXXVI, fig. 16. :

~ Form robust, involute, laterally compressed. Whorl high with flattened convex
sides, sloping abdominal shoulders, and highly arched venter. Deeply embracing,
and deeply indented by the inner whorls. Umbilicus narrow, almost closed, show-
ing none of the interior volutions. The height of the whorl is somewhat more
than one-half of the total diameter, and it is indented to one-half its height by the
inner volution, The width of the whorl is slightly less than the height, and the
point of greatest width falls just above the umbilical shoulders. ‘

The surface is ornamented with radial dichotomous ribs that branch at a
point about one-third of the height of the whorl, and often a second time on the
abdominal shoulders. These ribs are interrupted on the venter and alternate on
the two sides. There is no ventral furrow, and no constrictions have been seen.

The septa are ammonitic, deeply digitate. The external lobe is divided by a
sipbonal saddle into two rather short branches. The first lateral lobe is long and
wide, followed by a similar, but smaller, second lateral. There are also threc auxil-
iaries. The antisiphonal lobe is long and narrow, flanked by five internal laterals on
each side, growing smaller and simpler toward the umbilicus. '

The Californian specimens agree exactly with those described by Mojsisovies
from the Alpine province. This species differs from Juwawvites é7'zté7'ruptus
Mojsisovies in its greater thickness, more complex septa and greater curvature of
the ribs on the abdominal shoulders. ,

Horizon and locality.—Juvavites subinterruptus was first found in the Alps in.
the Upper Triassic, middle Karnic stage, below the zone of Tropites subbullatus. 1t
was found by J. I>. Smith in the Upper Triassic, Karnic stage, zone of Zropites sub-
bullatus, of Shasta County, Cal., near Terrup-chetta (Cottonwood Flat), on Squaw
Creek, 9 miles northeast of the Bully Hill mine, and 6 miles above Madison’s ranch;
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also on. Brock Mountain about 8 miles east of Madison’s ranch, on the divide-
between Squaw Creek and Pit River, Shasta County, Cal. The figured specimens
were collected near Terrup-chetta, on the divide between Squaw Creek and Pit
River, Shasta County, Cal.

Subgenus ANATOMITES Mojsisovics.

1893. Anatomites, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsan-
stalt, Wien, vol. 6, pt. 2, p. 74.

1896. Anatomiles, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K.
Akad. Wiss., Wien, vol. 63, p. 31. .

Type.—Probably Juvavites rotundus Mojsisovies, Cephalopoden der Hallstitter
Kalke (1893), p. 98. . ’

Subglobose, involute, deeply embracing,  convex sides and highly arched,
rounded venters. : ’

Surface ornamented with dichotomous ribs interrupted along the siphonal area,
and with periodic constrictions. This latter character is the sole distinction between
this subgenus and Juwavites s. str. '

Besides the species described below one or two undescribed species have been
found in California. '

JUVAVITES (ANATOMITES) SUBINTERMITTENS Hyatt and 8mith, sp. nov.
Pl. XXX, figs. 3-5.

Involute, laterally compressed, deeply embracing, and deeply indented by the
inner whorls. Sides somewhat flattened, venter rounded and narrow, without
* .prominent abdominal shoulders. Umbilicus narrow, exposing none of the interior
volutions. ,

Surface ornamented with radial dichotomous ribs which divide about midway
up the flanks and again at the abdominal shoulders, curving gently forward.
These ribs are interrupted in the middle of the venter, and alternate on the two
sides, but there is no furrow. There are also three or four deep constrictions to
each revolution, dividing the sculpture into well-marked periods.

The septa are ammonitic, divided into a number of lobes and saddles, but:
they could not be made out in sufficient detail to draw.

Juwvawites subintermitiens is nearest of kin to Juvawetes intermittens Mojsisovics,®
but differs from that species in the greater lateral compression of the whorl, and
the coarser ribs. ‘ '

Horizon and locality.—Juvavites subintermittens was found by J. P. Smith in
the Upper Triassic Karnic stage, upper part of the Tropites subbullatus beds, of

a Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, p. 112, P1. XCIII,
figs. 6-10. R .
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Shasta County, Cal., near Terrup-chetta, on Squaw Creek, about 9 miles north-
“east of the Bully Hill mine, and 6 miles above (northeast) Madison’s ranch. It
was also found by J. P. Smith on the west side of the North Fork of Squaw
Creek, Shasta County, 3 miles north of Kelly’s ranch, and 15 miles northeast
of Madison’s. ‘

The figured specimen was collected on the divide between Squaw Creek and
Pit River, near Terrup-chetta, Shasta County, Cal. :

Family SIBIRITIDA Mojsisovies.

Body chamber long, whorl somewhat evolute, laterally compressed; umbilicus
open, usually wide. Sides ornamented with ribs, which usually cross the venter.
Septa goniatitic or weakly ceratitic.

This group is the oldest known of the Tropitoidea, but this does nof neces-
sarily mean that it is the ancestral family of the suborder, for none of the others
in development go through a S¢birdtes stage of growth. Being the oldest known
~ family of Tropitoidea, it has preserved somewhat more of the remote ancestral
characters than the others. The differentiation of the Sibiritide from the other
members of the Tropitoidea must have taken place in the Paleozoic, for Sibirites
is already characteristically developed in the Lower Triassic, in which formation
the Haloritidee and Tropitide are as yet unknown.

The Sibiritidee are represented in America by Sibirites, known in this region
only in the Lower Triassic, although in the Mediterranean region it is found also in
the Upper Triassic, and by Columbites Hyatt and Smith, known ouly in the Lower
Triassic of southeastern Idaho.

Columbites appears to possess more of the primitive characters of the Tropitoidea -
than any other genus of the group, and hence is either the.ancestral radicle of the
suborder, or is very like that primitive form. It seems to be a connecting link’
between the Tropitoidea and the Glyphioceratidee of the Paleozoic.

Grenus SIBIRITES Mojsisovics.

1886. Sibirites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg, sér. 7,

. tome 33, No. 6, p. 58.

1893. Sibirites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 327.

1895. Sthirites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 104: Mem.
Geol. Survey India, Pal. Indica, ser. 13.

1895. Sibirites, Diener, Cephalopoda of the Muschelkalk: Himalayan Fossils, vol. 2, pt. 2, p. 37, Mem.
Geol. Survey India, Pal. Indica, ser. 15. :

Type.—Siberetes pretiosus Mojsisovics, Arktische Triasfaunen, p. 61, Pl X,
fig. 10.
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Body chamber long; whorl moderately evolute, robust, widely umbilicate; sides
rounded; whorls not increasing rapidly in height.

Surface ornamented with strong ribs that run straight up to the venter from'
the umbilicus, usually dividing on the abdominal shoulders. The typical species
have the ribs alternating on the two sides, as in Schlotheimia; later species may
develop thorns and tubercles at the point of division of the ribs, as in Cwloceras.

It seems very doubtful to the writers whether the species assigned by
Waagen to Sibirctes, really belong in that genus, but the material collected in
California is not sufficent to settle the question. At any rate it is certain that
several species from the Meckoceras beds of California are congeneric with
Waagen’s Indian species, and for the present they are assigned to Sebirites.

This genus is known at present in the Lower Triassic of northern Siberia;
Lower Triassic Meekoceras beds, of Inyo County, Cal.; and base of the Middle
Triassic in the Salt Range. Three species have been found in California,
Sibirites Noetlings, and two as yet undescribed.

SIBIRITES NOETLINGI Hyatt an.d Smith, sp. nov.
Pl IX, figs. 1-3.

~ Shell moderately involute, laterally compressed. Whorl deeply embracing,
increasing slowly in height, not deeply indented by the inner volutions. Sides
flattened, umbilical shoulder subangular, venter broad and flattened. Umbilicus
moderately wide and deep, showing all the interior volutions. The height of
the last whorl is about three-sevenths of the total diameter, and it is indented to
slightly more than one-fourth of its height by the inner volution.. The width
of the whorl is more than three-fourths of the height. The width of the
umbilicus is one-fourth of the total diameter.

~ Surface ornamented with radial flexuous ribs, fine and coarse ribs alternat-
ing.v These begin, without knots, on the umbilicus, curve gently forward high
up on the flanks, and then run straight across the venter. There is a faint
suggestion of nodes where the ribs cross the abdominal shoulders.

The septa are unknown. ’

- Sibirites Noetling: is nearly allied to S. Adrcinus Waagen ¢ from the upper
Ceratite limestone of India, but differs from that species in its fine sculpture,
and more numerous ribs. They both, however, belong to the same group.

Horizon and locality.—Sibirites Noetlingi was found by J. P. Smith in the
Lower Triassic Meekoceras beds of the Inyo Range, Inyo County, Cal., 1% miles

a Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, 1895, p. 123, PL. I1X, fig. 4: Mem. Geol. Survéy India,
Pal. Indica, ser. 13.
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east of the Union Spring, on the old McAboy trail across to the Salinas Valley.
This locality is on the east side of Owens Valley, and about 15 miles southeast
of Independence.

Genus COLUMBITES Hyatt and Smith, gen. nov.

Type.— Colwmbites parisianus Hyatt and Smith.

Form evolute, discoidal; whorls little embracing, and little impressed by the
inner volutions, low and increasing slowly in height.  Cross section .helmet-
shaped.  Umbilicus wide. Body chamber at least one revolution in length.

Surface ornamented with lateral ribs, spiral striee, and frequent varices.

~ Septa consisting of a -divided ventral lobe, a principal lateral lobe, and an
auxiliary. Internal septa consisting of a narrow antisiphonal' lobe flanked by a
similar lateral on each side. The divided ventral lobe and the principal lateral
are slightly. serrated, the other lobes and all the. saddles are goniatitic, except the
auxiliary lateral lobe, which is occasionally serrated. .

In adolescence the whorl is trapezoidal in shape and is much broader and
more depressed than at maturity. At this stage the septa are goniatitic and all
the characters resemble Gastrioceras of the Carboniferous and Permian, from
which genus Colwmbites seems to have originated; and it is probably a connecting
link between the Tropitide of the Triassic and the Glyphioceratide of the
Carboniferous.

Columbites ‘greatly resembles Dinarites spiniplicatus Mojsisovies® ( Olenekites
Hyatt), but differs from that group in its more trapezoidal adolescent whorls, its
frequent varices, and its long body chamber.  Dinarites spiniplicatus and its
allies are said to have short body chambers and are considered as the ancestors
of the group of Ceratites subrobustus (Keyserlingites Hyatt).  Columbites appears
to have given rise to Zropites, the young of which greatly resemble the broader
and more trapezoidal species of Coluinbites. ' .

Columbiies also resembles Danubites Mojsisovics, but differs from that genus
in its trapezoidal gastrioceran young, in its longer body chamber, its varices,
and fewer lobes.  Chlumbites differs from Xenodiscus in its broader whorls and
smaller number of lobes, but more especially in the character of the young,
which in Xenodiscus point to the Prolecanitide as Paleozoic ancestors. ‘

For a long time Celtites has been regarded by some palcontologists as the
ancestor of the Tropitide, in spite of the fact that no certain members of the
latter group have young stages in any way resembling Celtites. This was because
the ontogeny of the Tropitide points to an evolute ancestor with long body
chamber and lateral ribs, and destitute of keel and abdominal furrows. Columbites

aArktiscl}e Triasfaunen: Mém, Acad. imp. Sci. St.-Pétersboury, sér. 7, tome, 33, No. 6, 1886, p. 10.
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meets these requirements, and is like the young stages of the more primitive.
species of Tropites, while Celtites is not-like them. _

Occurrence.— Columbites is known at present only in the Lower Triassic of
southeastern Idaho, where it is represented by Columbites parisianus Hyatt and
Smith, and four undescribed species. Its horizon is above the zone of Meekoceras
gracilitatis, although at least two species of the Meckoceras: gracilitates fauna were
found in the beds with Colwunbites.

COLUMBITES PARISIANUS ijIyatt and Smith, gp. nov.
P I, figs. 9-14; PL LXI, figs. 1-21; PL. LXXII, figs. 1-24.

This species is the type of Columbites Hyatt and Smith, gen. nov.

Form evolute, discoidal, laterally compressed. Whotls little embracing and
little indented by the inner volutions. Cross section high helmet shaped, the width
being about two-thirds of the height of the whorl. The sides are convex, curving
without marked shoulders to the rounded venter. The indentation is shallow,
being less than one-fourth of the height of the whorl. The outer whorl embraces
about three-eighths of the inner. The height of the whorl is somewhat less than
one-third of the entire diameter of the shell.

The umbilicus is broad and shallow, being about three-eighths of the entire
diameter of the shell. ,

At maturity the sculpture is weak, consisting of low umbilical folds; which
extend up the sides and occasionally across the venter, being much weaker on
the ventral portion of the whorl. These folds curve sharply forward on the
flanks, forming a broad sinus on the venter. Parallel with them are frequent
weak varices, which are distinet on the cast, but scarcely visible on the outer
shell. The surface of the shell is ornamented with fine cross strie of growth
parallel with the folds, and weaker spiral strice. .

The body chamber was seen on several specimens to be at least a complete
revolution in length, and the sculpture persists on the body whorl as well as on
the chambered portion of the shell. ‘ :

The septa consist of a ventral lobe divided by a deep saddle into two narrow
branches, a principal lateral lobe in the middle of the flank, and a short, narrow
auxiliary on the umbilical shoulder. There are also a narrow antisiphonal lobe -
and a single small internal lateral. The ventral lobe, the principal lateral, and
the auxiliary are slightly serrated, and the internal lobes are goniatitic. All the
saddles are rounded and entire.

The foregoing description applies only to the mature shell, for up to the
diameter of 20 mm. the whorl is low and trapezoidal in cross section, sloping
outwardly to the angular ventral shoulders, where the umbilical ribs end in
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knots. At this stage the sculpture is almost obsolete on the venter, but the
varices are more strongly marked than at maturity. The spiral striee are also
very distinct, and the septa are all goniatitic. Up to the diameter of 15 mm. the
shape, ornamentation, and septa are exactly like Gastrioceras of the Carboniferous,
~from which genus Columbites appears to have been derived, by increasing the
involution and height of the whorl and by the slight serration of the ventral
and lateral lobes. This is just such a transition as one would expect to find in
the upper Permian or the lowest Triassic, and the beds in which Columbites was
found are in the Lower Triassic, but that they belong to the Mesozoic is shown
by the association of Meckoceras, Prionolobus, Celtites, and Pseudosageceras, of which
the species are in part identical with forms from the zone of Meckoceras gracilitatis
which lies below the Columbites beds. ’ . :

Columbites parisianus bears some resemblance to Dinarites avisianus Mojsiso-
vics® of the Middle Triassic Ladinic horizon, of the Mediterranean region, but
differs from the European species in its greater evolution, in its weaker seulpture
at matarity, its stronger ornamentation in adolescence, and its long body chamber.

Columbites parisianus resembles externally Danwbites Strongs Hyatt and Smith,
but differs from that species in its stronger sculpture, especially in the young
whorls, in its varices, longer body chamber, and in lacking a third lateral lobe.
The young stages of the two genera are so unlike that they must belong to
different stogks, in spite of their convergence in appearance at maturity.

Horizon and locality.— Columbites parisianus was found by Mr. R. S. Spence
1 mile west of Paris, Bear Lake County, southeastern Idaho, associated with
Pseudosageceras intermontanum Hyatt and Smith, Prionolobus Jacksoni Hyatt and
Swmith, Meekoceras, sp. nov., Ophiceras Spencei Hyatt and Smith, Celtites, sp. nov.,
three or four other species of Columbites, and some other undetermined forms
" This bed lies above the beds with Meekoceras gmcz’litata’é, which outerop near by,
but it still belongs to the Lower Triassic, and is the probuble equivalent .of the
Olenek horizon of northern Siberia.

Family TROPITIDA Mojsisovics.

Form evolute or involute, whorls usually laterally compressed, but in some
“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 ammo-
nitic, dolichophyllic in all except some reversionary or primitive genera, in which
they are goniatitic. The young stages of the Tropitide all are robust, helmet-

aCephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsaustalt, Wien, vol. 10, 1882, p. 13, PL
XXVII, figs. 17-21.
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shaped, with smooth sides, ventral keel, and goniatitic septa, resembling the
genus Styrites, which may then be thought to have preserved the primitive
characters of the family. Below the Styrites stage the young resemble Gastrio-
ceras of the Glyphioceratidse, from which group the T'ropitidse probably descended.
Columbites is probably the connecting link with the Glyphioceratida.

Characteristic members of the Tropitide are not known below the Upper
Triassie, but Sibyllites occurs in Nevada in beds that belong to the Middle Tri-
assic. The greater part of this family is confined to the Karnic stage of the
Upper Triassic, in ‘which horizon Tropitidee are abundant in the Alpine province,
in the Himalayas, and in California.

The Tropitide are represented in the Amecrican Triassic by Zropites, Para-
tropates, Sibyllites, Tropiceltites, Discotropites, and Tornquistites, all confined to the
Upper Triassic, with the exception of S?bg/ll@fes, which is found in Nevada only in
the Middle Triassic.

Genus PARATROPITHS Mojsisovices.

1893. Paratropites, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 184.

1904. Par atropiles, J. . Smith, The Comparative Stratigraphy of the Marine Trias of Western America,
Proc. California Acad. Sci., 3d ser., vol. 1, p. 395.

-Mojsisovies gave this name to what he considered u subgenus under Zropites,
and did not name any type nor mention any species under the diagnosis. The first
species described by him under this group, Paratropites bidichotomus Mojsisovics
(Ceph. Hallstitter Kalke, p. 234, P1. CXXVII, fig. 11), would then according to
usage become the type, but it is neither characteristic nor well known. The com-
monest and best known species of the group, Puratropites Saturnus Dittmar, would
seem much better as the basis for the generic diagnosis, and this form, along with
LPuaratropetes Sellad Mojsisovics, must have served the author as plototype of the
group.

The form is laterally compressed, deeply embracing, and deeply 1ndented by
the inner whorls. The sides are flattened-convex, the venter narrow, and the whorls
usually much higher than wide. The umbilicus is narrow, the inner volutions
usually being concealed. Umbilical knots are present on most species, and from
these dichotomous ribs run with gentle forward curve up the flanks and bend forward
on the ubdominal shoulders. On the venter is a distinct central keel, usually with
furrows on each side, at which the lateral ribs end. The keel is smooth and not
crenulated by the ribs. No spines occur, and knots only on the umbilicus. Con-
_strictions have not been observed on any of the numerous species of the group.

The septa are ammonitic but not deeply digitate, dolichophyllic, of the Tropites
type. The ventral lobe is divided by a shallow siphonal saddle; there are usually
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two principal laterals and an auxiliary present; but in some species there is only
one principal lateral, and the second must be regarded as an auxiliary. The ‘body
chamber is long, and at maturity shows a tendency to obsolescence of the ribs, also
an egression of the whorl.

Most species of this group are compressed laterally, and high-whorled, but
some are subglobose in shape.' Laratropites seems to be equally as nearly related to
Discotropites as to Tropites, and may possibly be a connecting link between them; or,
more properly speaking, it seems to have departed less from the ancestral type than
they. This is emphasized by the fact that in Fuaratropites the adult whorls differ
little from the youthtul stages, while in Zropites and Discotropites great changes
take place in growth. . :

Under this genus two groups of species may be recognized: (1) Group of
Puratropites Sellai Mojsisovics, characterized by the strong lateral ribs, Paratropites
8. str. (2) Group of Paratropites americanus Hyatt and Smith, characterized by
obsolescence of the ribs, which. persist faintly only in early youth, subgerius Gymno-
tropetes Hyatt and Smith. - .

LDuratropites appear in the Mediterranean region, in India, and in California
in the Karnic stage of the Upper Triassic, and, according to our present knowledge,
is entirely confined to that horizon. :

In the zone of Zropites subbullatus of Shasta County, Cal. Paratropites is
represented by two species identical with Alpine forms, /. Sellad Mojsisovies, and
P. Dittmar: Mojsisovics, besides a large number of new species closely related to
Alpine forms. These species will be described in a later paper.

The subgenus Gymmnotropites is not recorded outside of California, although
Paratropites Marii Mojsisovics, of the Alpine province, may be a transition to
‘this group.

PARATROPITES SELLAI Mojsisovies.
Pl XXX, figs. 6-10; Pl. XXXI, figs. 1-926.
" 1893. Tropites (Paratropites Sellai) Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abbandl. K.-k,
geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 242; Pl. CXIV, figs. 2, 4-10; Pl CXV, figs.’ 5,6, 9,
10, 11; Pl CXIII, fig. 23.
1866. Ammonites Saturnus (pars), A. von Dittmar, Zur Fauna der Hallstitter Kalke: Geognost.-
paleont. Beitr., vol. 1, p. 367, PL. X VT, figs. 4, 5, 6, 8; not figs. 1, 2, 3, 7.

Form involute, robust, somewhat compressed laterally; whorl high, deeply
embracing, and deeply indented by the inner whorls. 1n youth the whorl is highly
arched, with convex sides, and rounded venter, but in age the sides become
flattened, the abdominal shoulders pronounced, and the venter somewhat flattened.
The umbilicus is narrow, concealing the inner volutions; its breadth varies from
one-eighth to one-twelfth of the diameter .of the shell. The outer whorl is
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about one-half of the diameter of the shell, and approximately as wide as high;
the greatest breadth is at the hase of the whorl, just above the umbilical
shoulders. It is indented to one-half its height by the inner whorl, and conceals
the inner whorl entirely. In the younger stages the form is subglobose, and the
umbilicus virtually closed. On the venter there is a low median keel, bounded by
shallow but distinet marginal furrows; these furrows are very distinct on the cast,
but less so on the shell.

Surface ornamented with radial ribs that begin in bundles on the umbilical
border, run up the sides with a forward curve, and bend abruptly forward on the
umbilical shoulder to the marging of the keel furrows. These ribs are usually
dichotomonus, the division taking place at one-third of the height of the whorl; they
are broad and rounded, much wider than the intercostal spaces. In old age the ribs
become weaker, and the shell is nearly smooth, only the keel remaining distinet.

Septa ammonitic, but simple, not deeply digitate. The external lobe is divided .
by a rectangular siphonal saddle into two short branches; the first lateral lobe is
larger, and the second lateral about as large as the external; the auxiliary lobe on
the umbilical shoulder is distinctly individualized, but smaller than the second lateral.
The antisiphonal lobe is flanked by three internal laterals and an auxiliary on each
side. '

The larval stages of Paratropites Sellai vresemble Gastrioceras in their wide
umbilicus and low helmet-shaped whorls. The keel appears at diameter of 2 mm.,
while the lateral ribs do not develop until the diameter of 8.5 mm. is reached. The
septa begin to be ammonitic at diameter of 4 mm. The development of the species
is unusually simple for such a highly specialized ammonite, and the little change that
takes place from the larval period to maturity shows that this genus bas departed
very little from its ancestral characters. 1t is therefore highly probable that in the
early adolescent stage of Puaratropites is seen a good indication as to what the
ancestor of 7ropites was like, involute, robust, with highly arched whorl, rounded
abdominal shoulders, strong keel without bordering furrows, obscure umbilical ribs,
and simple goniatitic septa. No mature form is yet known possessing these
characters, but they are seen also in the young of Tropites and Discotroprtes, and
many of them are preserved, although considerably modified, in mature forms of
Styrates and Tropiceltites. .

Puaratropites Sellai is most nearly related to . Satwrnus Dittmar, but, according
to Mojsisovics, differs from that species in having one more lateral lobe in the
straighter lateral ribs and the fewer and weaker umbilical nodes. The figures of
the two species given by Mojsisovics are indistinguishable, and from a careful
examination of the original specimens of the two, one of the writers (A. Hyatt) is
convinced that there are intergradations between . Sellas and P. Saturnus. Among
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more than four hundred Amierican specimens of this species, however, the writers
could find none with the characters attributed to P. Saturnus, and they have retained
the name proposed by Mojsisovies.

This species is also closely related to F. Dittmare Mojsisovies, with which it is
associated both in the Alps and in California, but differs from that species in its
more robust, thicker whorl, 7. Dit¢mar: being thinner and more discoidal.

Horizon and locality.— Paratropites Sellas is very common in California in the
the Karnic stage, Upper Triassic zone of Zropites subbullatus, of Shasta County.
The figured specimens all came from Brock Mountain, on the divide between Squaw
Creek and Pit River, about 24 miles northeast of Madison’s ranch, 6 miles northeast
of the Bully Hill mine. It was found in this horizon in the Hosselkus limestone at
several places along Squaw Creek, always in the same association, with Zropites
.mbbullatﬂs Hauer, Discotropites sandlingensis Hauer, Proclydonautilus triadicus
Mojsisovics, Sagenites Herbicki Mojsisovics, and Halobia superba Mojsisovics.

Subgenus GYMNOTROPITES Hyatt and Smith, subgen. nov.

Dype.— Paratropites americanus Hyatt and Smith.

Involute, laterally compressed, discoidal, deeply embracing, and deeply indented
by the inner whorls. Sides flattened, venter narrow, surmounted by a keel, with
little or no marginal furrows. Unmbilicus narrow. Sides almost smooth, orna-
mented only with cross striee. In some forms transitional to Paratropites s. str.
there are in the adolescent stages obscure rudiments of the lateral ribs.

Septa ammonitic; external lobe divided by a siphonal saddle. There are
usually two laterals and a small auxiliary lobe.

This subgenus is distinguished from Paratropites s. str. only by its smooth
shell, the other characters being identical; it is connected with that group by
transitional species, and undoubtedly developed out of Puaratropites. 1t also
resembles Styrites, but differs from that genus in its more robust form and
ammonitic septa. . ,

Gymnotropites is known only from the Upper Triassic of Shasta County,
Cal., zone of Tropites subbullatus, where it is represented by several species, of
which only one is described in this paper.

PARATROPITES (GYMNOTROPITES) AMERICANUS Hy}a.tt and Smith, sp. nov.
PL. XXXII, figs. 1-10.

Involute, discoidal, laterally compressed. Whorl deeply embracing and deeply
indented by the inner whorl. Sides flattened, venter narrow with obscure abdom-
inal shoulders, and low median keel, without bordering furrows. Cross section
of whorl high and narrow. Umbilicus closed, unbilical shoulders abruptly
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rounded. The height of the whorl is one and a third times the width and
slightly more than one-half of the total diameter of the shell. The outer whorl "
covers the inner almost entirely, and is indented by it to necarly one-half the
height. '

Surface of the shell nearly smooth, ornamented only with fine cross strize,
which are bundled into faint folds.

The septa are ammonitic, both lobes and saddles being weakly digitate. The
divided external lobe is flanked by two laterals and an auxiliary, decreasing in
size toward the umbilicus. The antisiphonal lobe is flanked by three internal
laterals and an auxiliary. In the young stages the folds are stronger, forming
true ribs like those of Puratropites, indicating the origin of this group of smooth
forms. This species resembles Paratropites Maric Mojsisovics, but is thinner
and smoother. Tt has a stronger external resemblance to Styrites Reinischii
Mojsisovics,* but differs from that species in having ammonitic instead. of
goniatitic septa.

Horizon and locality.— Paratropites ( Gymmnotropites) americanus Hyatt and Smith
was found by J. P. Smith in the Upper Triassic zone of Tropites subbullatus, of Shasta
County, Cal., 3 miles east of Madison’s ranch, on the divide between Squaw Creek
and Pit River, one:half mile north of the trail from Madison’s to Brock’s ranch
on Pit River. This locality is about 6 miles northeast of the Bully Hill mine.

Grenus SIBYLLITHES Mojsisovics.

1893. Sibyllites, Mojsisovics, Cephalopoden der Hallstéitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
‘Wien, vol. 6, pt. 2, p. 314.

Lype.— Sibyllites tenuispeinatus Mojsisovics, Cephalopoden der Hallstitter Kalke,
p- 314, Pl. CXX, figs. 1 and 2.

" Evolute, widely umbilicate; inner whorls with rounded venter, becoming sharp-
ened in age into a sort of keel.

Sculpture on the inner whorls in form of ribs or knots, which become weaker
with age. Fine spiral lines on the outer shell. Body chamber more than one revo-
Iution long. ’ '

Septa ammonitic, but not 1'edlly digitate; the serration extends uniformly to
lobes and saddles alike. - There is a small divided ventral lobe, a large first lateral,
small second lateral, and usually a small auxiliary lobe.

“This genus is largely confined to the Upper Triassic of the Mediterranean
region, where only a few species are known. It is represented in America by only
a single species, Stbyllites Louderbacki Hyatt and Smith, from the Middle Triassic
of Nevada . :

a Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 281, P1. XXI, fig. 3.
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SIBYLLITES LOUDERBACKI Hyatt and Smith, sp. nov.

Pl. LXXTV, figs. 10-12.

Form evolute, discoidal, whorls low and broad, icreasing slowly in height,
rather deeply embracing and moderately indented by the inner volutions. Sides
rounded, and sloping gently to the acute venter, without abdominal shoulders.
Umbilical shoulders abrupt and subangular. Umbilicus wide and deep, exposing
the broad umbilical margins of the inner whorls.

Surface almost smooth, but with faint umbilical folds parallel with the lines of
growth. The shell was not sufficiently preserved to show the spiral lines.

The septa are ammonitic, but very simple, lobes and saddles slightly serrated
all around, but not really digitate. The divided external lobe is small, the first
lateral broad and ratber shallow, the second lateral much smaller; there is probably
an auxiliary lobe on the umbilical shoulders, but that could not be determined.
This species is not like those assigned by Mojsisovies to Sidyllites, but is nearer to
Sebyllites planorbis Hauer,” from the Middle Triassic zone of Ceratites trinodosus,
of Bosnia. But the American species has weaker sculpture and simpler septa.

Horizon and locality.— Sibyllites Louderbuck: was found by J. P. Smith in the
Middle Triassic of Nevada, on the divide between Troy Canyon and the South Fork
of . American Canyon, associated with Anoleites Whitneyi, Ceratites humboldtensis,
Beyrichites rotelliformes, and many others. The specific name is given in honor of
Dr. G. D. Louderback, of Reno, Nev. S

Genus TROPICELTITES Mojsisovies.

1893. Tropiceltites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 369.

Lype.— Tropiceltites rotundus Mojsisovics, Cephalopoden der Hallstitter Kalke,
p. 370, PL. CXX, tig. 9.

Dwarf forms. Evolute, little embracing, discoidal, depressed whorls; of which
the breadth is usually greater than the height. Cross section low helmet-shaped.
Umbilicus wide. Venter rather broad, and provided with a sharp central keel.

Sides ornamented with ribs, either simple or bifurcated, that start out from
the umbilical shoulders and run nearly straight up the flanks, bending forward and
. becoming ohsolete on the abdominal shoulder.

Septa goniatitic.

Mojsisovies divides this genus into three groups: (1) Zropiceltites costati,
(Zropiceltites s. str.) characterized by absence of keel-furrows, by the inflated
whorls, strong ribs becoming obsolete on the venter, and by the total absence of

aCephalopoden sus der Trias von Bosnien: Denkschr. K. Akad. Wiss., Wien, vol. 63, pt. 2, p. 271, PL. XII, figs. 1-8.
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knots or spines; (2) Tropiceltites laeves, characterized by the obsolescence of the
lateral sculpture; (8) Tropiceltites arictiformes characterized by the very numerous
volutions, the strong lateral sculpture, and the deep furrows bordering the central
keel. The Tropiceltites lacves and 7. arietiformes together make up the subgenus
Arnioceltetes Mojsisovies. _

Only Tropiceltites s. str. is known in America, in the Upper Triassic, zone of
Tropites subbullatus, of Shasta County, Cal. This group appears in FEurope in the
lower Karnic stage, and persists until the Noric. Only a single species is known
in America. ' '

TROPICELTITES FRECHI Hyatt and Smith, sp, nov.

Pl LXXX, figs. 1-11.

Moderately involute, with inflated whorls, highly arched, and somewhat
compressed laterally, becoming relatively narrower with age. Abdominal shoulders
rounded, venter broad, provided with a distinct low keel at maturity. Umbilicus
rather narrow and deep.

Surface ornamented with strong lateral ribs which at maturity cross the keel in
folds, but in adolescence become obsolete on the abdominal shoulders. In the
young shells there are only umbilical ribs without the keel. There are no keel
furrows at any stage. .

Septa goniatitic; the external lobe is divided into two narrow, short branches;
the lateral and the auxiliary are larger. The body chamber is at least a revolution
in length. In the young stages there is neither keel nor ventral vibs; the form is
depressed and broad, and resembles Stephanites Waagen, which may be the parent
form of this group. Tropiceltites Frechi in all essential characters agrees exactly-
with the group of 7. rotundus.

Horizon and locality.— Tropiceltites Frechi was found by J. P. Smith in the
_upper Triassic, zone of Tropites subbullatus, of Shasta County, Cal., on Bear
Mountain, near Sherman’s ranch, about 18 miles northeast of Redding, and 2 miles
north of the road from Redding to Copper City. One specimen was also found in
the limestone belt on the divide between Squaw Creek and Pit River, about 3
miles east of Madison’s ranch. It was. also found by J. P. Smith in the same
horizon in Bear Cove, about 2 miles northeast of the last locality.

The figured specimens all came from Bear Mountain, Shasta County, Cal.,
near Sherman’s ranch.

Genus TORNQUISTITES Hyatt and Smith, gen. nov.

Type.—Tornquistites evolutus Hyatt and Smith, sp. nov.
Evolute, discoidal, little embracing, laterally compressed, low whorls increasing
very slowly in height. Cross section of whorl helmet-shaped; sides flat convex,
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venter narrowly rounded. Umbilical very wide and shallow. At maturity there
is a faint thread-like central elevation, which is the rudiment of a keel that is
prominent in the adolescent period.

Surface ornamented with fine ribs that are sigmoidal on the sides and cross
the venter. , '

Septa apparently goniatitic, but showing under the lens a faint serration of
the lateral lobe.

The young stages of this genus are more involute, with higher whorls, and
a distinct ventral keel; like Styrites Mojsisovies. This genus resembles Lecanites
Mojsisbvics, but differs from it in the faint serration of the lateral lobe and in
the young stages. '

Tornquistites is represented by two species in the zone of Tropites subbullatus,
of Shasta County, Cal. One European species probably belongs under this genus, '
¢ Isculites” obolinus Dittmar, described as fsculites by Mojsisovies (Cephalopoden
der Hallstitter Kalke, p. 66; Pl. LXXXVI, fig. 4), but obviously unlike the type
of that genus. Only one specimen is known of it, and the young stages were not
studied, but this showed the thread-like elevation on the venter, the faint lateral
sculpture, and the weakly ceratitic lateral Jobe. The generic name is given in
honor of Prof. Alexander Tornquist. '

TORNQUISTITES EVOLUTUS Hyatt and Smith, sp. nov.

Pl. XXXII, figs. 11-21.

Evolute, laterally compressed, widely nmbilicate. Whorls laterally compressed,
low, and increasing slowly in height, little embracing, and little indented by the
inner whorl. Cross section of the whorl elongate-oval, with rounded abdominal
shoulders, and narrow, arched venter. In the middle of the venter is a faint
thread-like elevation, which is the remnant of a keel, which is prominent in the
young stages. The height of the whorl is slightly less than one-third of the
total diameter, and the width is about two-thirds of the height. The indentation
is about one-eighth of the height. The width of the umbilicus is about one-third
of the diameter of the shell. The body chamber is at least one revolution long.

The surface of the shell and of the cast is ornamented with weak folds that
bend sharply forward on the abdominal shoulders, forming a narrow sinus on
the venter. =

Septa faintly ceratitic, the first lateral lobe being slightly serrated, all the
“others being goniatitic. The external lobe is divided by a small siphonal notch
into two short branches; the first lateral lobe is larger, and occasionally shows
under the lens faint traces of serration; the second is smaller and entire; on the
umbilical shoulder is a very small auxiliary. The antisiphonal lobe is long and
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narrow, flanked by a single short internal lateral on each side. This species
is nearest to ‘‘Isculites” obolinus Dittmar, which probably helongs to the same
genus but differs from it in the greater evolution and stronger sculpture.

Horizon and locality.— Tornquistites evolutus is rather common in the Upper
Triassic, zone of Tropites subbullatus, of Shasta County, Cal., 3 miles east of
Madison’s ranch, on the divide between Squaw Creek and Pit River. It was
most abundant at a place one-half mile north of the trail from Madison’s to
Brock’s ranch on Pit River.

Grenus DISCOTROPITES Hyatt and Sinith, gen. nov.

1879. Eutomoceras, Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Mediter-
ranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 136.

1893. Eutomoceras, Mojsisovies, Cephalopi)den der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 283.

(Not 1877. .FEutomoceras, Meek., U. S. Geol. Explor. 40th Par., vol. 8, p- 126.)

Type.— Ammonites sandlingensis Hauer.

Involute, discoidal, laterally compressed; whorls deeply embracing, and deeply
indented by the inner whorls. Sides flattened; venter narrow, acute, and sur-
mounted by a high keel, which in some species is hollow and in others is solid.

Surface ornamented with dichotomous sickle-shaped ribs, which bend forward
on the flanks and become obsolete at the base of the keel; in some species the
enlargement of these ribs on the abdomen forms rounded shoulders. Umbilical
knots are always present, and knot or rudimentary spines may be present on the
ribs but are not numerous. Besides the ribs the shell is ornamented with
distinet spiral lines, giving a reticulated aspect to the surface. No constrictions
or varices are known. :

The septa are ammonitic, lobes and saddles being digitate, but not deeply
so. The external lobe is long and deeply divided by a siphonal saddle; there is
only one principal lateral lobe present; one well-developed auxiliary, and a
second smaller auxiliary on the umbilical shoulder.  The body chamber is long,
comprising the last volution, ‘

This genus is nearest to Furatropites Mojsisovics, from which it differs in
the more compressed form, the usual absence of abdominal shoulders, and the
extremely high keel. The spiral lines of Discotropites appear also on the shell
of the group of Tropites subbullatus and in some other members of the Tropitoidea,
and hence can not be considered as distinctive of this genus. _

The young of Discotropites are of the Tropites type, almost exactly like
those .of the more compressed forms, and ecspecially like those of Faratropites,
which may be considered as the connecting link with the parent stock. And
even in mature forms there is an almost unbroken series from the compressed
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Discotropites to the cylindrical Trapites bullati, so thdt there can be no question
as to the propriety of classing these secmingly very different forms in the same
family. ,

In classifying the ammonites of the European Triassic, E. von Mojsisovies®
assigned Ammonites sandlingensis Hauer to Hyatt’s genus ZFutomoceras, which
was based on a single imperfect specimen from the Middle Triassic of Nevada.
Later collections made in the West Humboldt region of Nevada show that
Futomoceras Laubei Mceek,? the type of the genus, has ceratitic lobes, and beléngs
to the Ceratitoidea, being much more closely allied to Hungarites than to the
Tropitidee. The generic diagnosis of Zutomoceras given by Mojsisovies© was based
entirely on Ammonites sandléngenses Hauer, and kindred species in the Upper
Triassic, Karnic stage, of the Austrian Alps, and not on Zutomoceras Loubei Meek,
Mojsisovics divides the Kuropean species assigned to Zutomoceras into two groups:
(1) Putomocerata striate; including K. sandlingense Haver, £. Theron Dittmar, .
Plinii Mojsisovics, Z. acutum Mojsisovics, . denudatum Mojsisovics. (2) Futomo-
cerata punctata; including Z. punctatum Mojsisovies, H. Sengele Mojsisovics.

The American species, /. Laube: Meek, was assigned to the group of Futomocerata
punctalao. ‘ '

The first group (Automoceras sandlingense) was characterized by the presence
of umbilical knots but none on the flanks, and a hollow keel. The second group was
characterized by lateral in addition to the umbilical knots, and by the supposed
possession of a solid keel. ’

None of the species assigned by Mojsisovies to Zutomoceras agrees with
TFhtomoceras Lauber Meek, but all have the general characters of Ammonites sand-
lingensis Hauer, and clearly belong to the Tropitide, with which the Amervican type

" species ‘has no affinity. This group, however, is generically distinct, and therefore

the writers propose for it the name Discotropites Hyatt and Smith, gen. nov.,
with ““Ammonites™ sandlingensis Hauer as the type. Discotropites is known only
in the Upper Triassic, Karnic stage; in Europe it is represented by the species
assigned by Mojsisovies to Zutomoceras. In America it is represented in the zone
of Tropites subbullatus by Discotropites sandlingensis Hauer, and by several other
species, of which one belongs to the group defined by Mojsisovics as Eutomocerata
punctata and the others to the Zutomocerata striata, all closely allied to their
European congeners. '

aVorldufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen und Juvavischen Trins: Verhandl.
K.-k. geol. Reichsanstalt, Wien, 1879, p. 136.

bU. 8. Geol. Explor. 40th Par., vol. 4, 1877, p. 126, Pl. X, figs. 8 and 8a. .

¢Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, p. 283.
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DISCOTROPITES SANDLINGENSIS Hauer.
Pl. XXXV, figs. 1-12; PL. XXXVI, figs. 1-26.

1849. Ammonites sandlingensis, Hauer, Ueber neue Cephalopoden aus den Marmorschichten von Hall-
statt und Aussee: Haidinger’s Naturwiss. Abhandl., vol. 3, p. 10, PL III, figs. 10-12.

1866. Ammonites sandlingensis, Dittmar, Zur Fauna der Hallstitter Kalke: Geognost.-palaeont. Beitr.,
vol. 1, p. 370.

1893. Futomoceras sandlingense, E. von Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl.
K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p.°285, Pl. CXXX, figs. 11-13; PlL. CXXX],
figs. 1-11. .

1904. FEutomoceras sandlingense, J. P. Smi‘th, The Comparative Stratigraphy of the Marine Trias
of Western America: Proc. California Acad. Sei., 3d ser., vol. 1, p. 397, P1. XLVI, fig. 10;
and Pl. XLVIII, figs. 5-6.

Type—Discotropites, gen. nov., Hyatt and Smith.

Involute, laterally compressed, discoidal, deeply embracing and deeply indented
by the inner volution. Umbilicus narrow, one-eighth of the diameter of the shell,
but exposing the umbilical shoulders of the inner whorls. Umbilical shoulders
abruptly rounded. Sides flattened-convex, curving gently to the acute venter, with
hardly any abdominal shoulders. Venter narrow and acute, surmounted by a high
hollow keel, which is thinner at.the base than at the top, and without bordering
furrows. The outer whorl is one-half the diameter of the shell, and its breadth is
one-half of the height. It is indented to one-third of its height by the inner volu-
tion, and conceals threé-fourths of that volution.

Surface ornamented with numerous fine but distinct sickle-shaped ribs that
show in the middle of the flanks a gentle backward curve, and then bend forward to
the base of the keel, where they become obsolete. These ribs are either single or
dichotomous, the division taking place nearly halfway up the flanks. The ribs are
rounded, low, and vnarrower than the intercostal spaces; there are about sixty to a
revolution on the mature shell. In addition to the ribs there are numerous fine
spiral lines, which crossing the ribs give to them a headed appearance. Both ribs
and spiral lines show distinctly on the cast as well as on the shell. Around the
umbilicus there is a row of small knots, the remnant of coarse umbilical ribs in the
Tropites stage of growth,

Septa ammonitic but comparatively simple, lobes and saddles all digitate, but
not deeply so. External lobe divided by a shallow siphonal saddle into two short
branches. First lateral broader and deeper; second lateral less than half the size
of the first; auxiliary shallow and composed of two or three indentations on the
umbilical shoulder. The antisiphonal lobe is flanked by three internal laterals.

Mojsisovics deseribed the second lateral as an auxiliary, but it is too well devel-
oped to be considered as such, especially since the occurrence of the real auxiliary
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on the umbilical shoulder makes suén a definition incorrect. The septa figured by
Mojsisovics were taken from a small specimen on which the aunxiliary was not yet
distinctly developed.

The young of Discotropites sandlingensis are robust and not discoidal, resem-
bling Paratropites; they can, however, be distinguished from that genus by their
sharper venter. In the earlier stages the sculpture is much rougher than at
maturity, resembling that of Zropitesy but in Discotropites sandlingensis the ribs

appear before the keel at the diameter of 0.9 mm., while the keel does not appear
" until & diameter of 2.7 mm. is reached. In all species of Tropites and Puratropites
examined by the writers the keel appears before the lateral ribs are developed.
From the development of this species it is clear that Puratropites was the parent
stock, and that Discotropites has departed less from that radicle than has Tropites.
The earlier larval stages of this species are like Gastrioceras, which is shown by
two specimens figured on Pl. XXXVI, figs. 10-13, 17 and 18, of the following
dimensions:

Dimensions of two specimens of Discotropites.

Diameter. .. .. ... ... e et eieaeo.: 1,836 2.68

Height of last WHOTL. Lo e 52 1.32
Height of last whorl from the preceding . ... ......._. el .37 .92
Width of last whorl o ..o .70 1.92
TInvolution _..._......_..... U e e eme e L1500 .40
Width of umbilicus - . .o .43 .65

This gastrioceran stage makes it evident that Discotropites developed out of the
Glyphioceratidee, probably from (Gastrioceras itself, and the transition to the
tropitoid characters teaches us to look for, in the Lower Triassic, some form with
‘lateral ribs, highly arched, acute venter, incipient keel, and simple goniatitic septa.
Such a genus is as yet unknown, but the young stages of Discotropites, Paratropites,
and_ 7Tropites show what it is like.  Styrifes fills part of these requirements, but has
lost the ribs, become more involute, and is thos itself highly specialized in most
respects.  Tropiceltites, too, has preserved many of the characters of the unknown
primitive form, but has also acquired somc that the primitive form could not have
possessed. These two genera are known only from the Upper Triassic and could
hardly be expected to preserve all the ancestral characters, but they are valuable in
interpreting the meaning of the young stages of Discotropites. :

The Californian specimens of Discotropites sandlingensis show as much variation
as those from the Alps, there being no constancy in the size and number of the ribs.
They also show in some prematurely adult specimens the development of abdominal
shoulders, where the ribs thicken just as they bend forward near the base of the
keel, giving a decided resemblance to Harpoceras.
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The agreement with the figures and deseriptions given by Mojsisovics of
Discotropites sandlingensis, of the Alpine province, is as perfect as could be wished
for. The only possible difference is in the development of a distinct auxiliary lobe,
and the figure of the septa given by Mojsisovics was taken from a small specimen, .
where the auxiliary lobe would not have been developed. Many of the Californian
specimens are certainly more like the type than some of the figures given by
Mojsisovics are like each other.

Mojsisovies asmgned Ammonttes sandlmqenszs Hauver to Hutomoceras Hyatt,
which was based on a single imperfect specimen from the Middle Triassic of Nevada.
Further collections of the type, Zutomoceras Laubel Meek, have shown that its septa
arc ceratitic, and that it belongs to the Ceratitoidea, being closely allied to
Hungarites. The generic diagnosis of Futomoceras given by Mojsisovics was based
on Ammonites sandlingensis, and therefore this group needs a new name. The
writers have called it Discotroj%’tes, with Ammonites sandlingensis Hauer as the

type.
Dimensions of the specimens figured on Pl. XXXV, figs. 1 and 2.

mm,

Diameter. . .o oo e, 70

Height of last whorl. . ..ol 37

Height of last whorl from the preceding....... ... .ol 25

Width of last whorl ... o i 19

B9850 1112 1o o U 12

- Width of umbilicus ..o oo il e 9

Horizon and locality.—Discotropites sandlingensis is common in the Upper
Triassic of Shasta County, Cal., zone of Tropites subbullatus, 3 miles east of Madison’s
ranch, on the divide between Squaw Creek and Pit River. This locality is 6 miles
northeast of Winthrop, and one-half mile north of the trail from Madison’s to.
Brock’s ranch on- Pit River. In the Alps this species is common in the same
horizon and in the same association as in California.

Grenus TROPITHS Mojsisovics.

1875. Tropites (pars), Mojsisovics, in M. Neumayr, Die Ammoniten der Kreide und die Systematik
der Ammonitiden: Zeitsch. Deutsch. geol. Gesell., vol. 27, p. 889.

1879. Tropites (pars), Mojsisovics, Vorliufige .kurze Uebersicht der Ammoniten-Gattungen der
Mediterranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 136.

1893. Tropites (pars), Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol.
Reicheanstalt, Wien, vol. 6, pt. 2, p. 184.

1896. Tropites (pars), Beitr. Kennt. der Obertriadischen Cephalopoden-Faunen des H1malaya:
Denkschr. K. Akad. Wiss.,, Wien, vol. 63, p. 39.

1904. Tropites, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of ‘Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p- 392 .

16918—No. 40—05—>5
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Type.— Ammonites subbullatus Hauer, Ueber neue Cephalopoden aus den
Marmorschichten von Hallstatt und Aussee: Haidinger’s Naturwiss. Abhandl., vol.
3, 1849, p. 19, PL. TV, figs. 1-4 (not 5-7); also E. von Mojsisovics, Cephalopoden der
Hallstitter Kalke, 1893, p. 187; Pl. CVI, figs. 1, 2, 3, 5, 7; PL. CVIII; Pl CX,
fig. 6.

Moderately evolute whorls, not deeply embracing, and not deeply indented by
the inner whorls. Umbilicus open and deep, with steep walls. Whorls usually
broader than high, with angular prominent umbilical shoulders, and arched venter,
which may be broad and flattened, or helmet-shaped. At maturity the whorls are
often contracted, showing egression, so that the body whorl is lower and narrower
than the inner volution. The cross section is usually trapezoidal, and in the typical
forms there are no flanks, for the venter is flattened so that it begins at the umbilical
shoulders.

Surface ornamented with strong umbilical knots, from which dichotomous
ribs start out, curving gently across the sides to near the center, upon which a
strong keel is developed, usually with marginal furrows at which the lateral ribs
end. The surface of the shell also has spiral lines, which are not visible on the
“cast. - No constrictions appear on the shell, and no knots except on the umbilical
shoulders. :

The septa are ammonitic, but not deeply digitate. The external lobe is
divided by a siphonal saddle into two broad, shallow branches. The lateral lIobe
is still broader, and there arc usually several auxiliaries, which in the type species
are on the steep umbilical walls. Since the height of the whorls varies grea‘tly,
there is a corresponding variation in the number of the lateral lobes. The body

~chamber is long, at least a revolution in length.

" E. von Mojsisovies® divides Zropites into five groups: (1) Tropites bullati
(Tropites s. str.); (2) Tropites spinosi (subgenus Anatropites); (3) Tropites labiats
(subgenus Powdotropites); (&) Tropites squabiles (subgenus Parairopites); (5)
Tropites galeoli (subgenus Microtropites). ' '

Tropites bullati have the general characters of the type species, the robust,
broad, little embracing whorls, with prominent umbilical shoulders and low, broad
venter, with knots on the umbilicus as the starting place of the ribs.

Tropites spinosi have spines instead of knots on the umbilical %angles of the
inner whorls, and have only very low, narrow whorls, increasing slowly in height.

Tropites labiati are characterized by the obsolescence of the umbilical knots,
and by the occurrence on the body chamber of paulostome-like contractions which
replace, in part, the normal sculpture of the flanks.

a Cephalopoden der Hallstitter Kalke: Alhandl K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, p. 184,
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Tropites wquabiles are characterized by the laterally compressed, high, involute
whorls, by the similarity of the mature forms to the youthful stages, and by the
narrower umbilicus. * These differences are so striking that the writers prefer to
regard Paratropites as an independent genus, especially since subgenera under it
may also be distinguished. These characters will be treated fully under the head
of Paratropites.

Tropites galeoli are characterized by dwarfed, involute forms, on which the
sculpture shows a tendency to become obsolete, and the whorl shows a decided
egression on the body chamber. These are all marks of degeneration in this family.

The genus Tropites appears, unheralded by known ancestors, in the Upper
Triassic, Karnic stage, in the Mediterranean region, in the Himalayas, and in
California. A few remnants live on into the Noric stage, but here the entire
genus becomes extinct, without leaving any descendants, so far as our present
knowledge extends. The Zropites that has been cited from the Lower Jura of the
southern Alps does not belong to this genus, but to the Arietidee.

The sudden appearance of the typical Tropitide, with apparently many iden-
tical species, in three remote regions in the Karnic stage is one of the most
striking and puzzling events in the history of Triassic ammonite faunas. Some-
where in the world this group must have differentiated in the Middle Triassic,
but it was not in the Mediterranean region, nor in the Himalayas, nor in western
America, the only places where Upper Triassic faunas are well known. Up to
this time no species of 7ropites has ever been described from America, but in the
Tv'opztes subbullatus beds of Shasta County, Cal., were found 7. subbullatus Hauer,
T, torquitlus Mojsisovies, and a large number of undescribed species of this genus.

TROPITES SUBBULLATUS Hauer.
Pl. XXXIII, figs. 1-7; Pl. XXXIV, figs. 1~14; PL. LXXIX, figs. 1-10.

1849. Ammonites subbullatus, Hauer (pars). Ueber neue Cephalopoden aus den Marmorschichten von
Hallstatt und Aussee: Haidinger’s Naturwiss. Abhandl, vol. 8, p. 19, PL IV, figs. 1-4;
(not 5~7).

1893, Tropites subbullatus, Mojsisovics, Cephalopoden der Hallstitter Kalke: "Abhandl. K.-k. geol
Reichsanstalt, Wien, vol. 6, pt. 2, p. 187, PL. CVI, figs. 1, 2, 3, 5, 7; Pl. CVII; PL CVIII;
Pl. OX, fig. 6.

Form subglobo_se, broad, evolute; cross section trapezoidal. Whorl broad,
arched, but depressed, rising with gentle curve from the umbilicus to the venter,
without any marked abdominal shoulders. Umbilical shoulders abrupt and angu
lar, with the inner walls steep. Umbilicus wide and deep, exposing the umbilical
margins of the inner whorls, forming a funnel-shaped cavity with spiral row of
knots, marking the edges of the.inner volutions. The breadth of the whorl is
nearly equal to the diameter of the shell, and is about twice the height. The
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" whortl is indented to about one-fourth its height by the inner volution. The width
of the umbilicus is about three-eighths of the total diameter.

The venter is surmounted by a strong, low, median keel, bordered by shallow
furrows. The umbilical margin is ornamented with a row of blunt nodes, and
from these branch out the radial ribs that run with a forward curve across the
whorl to the keel furrows. These ribs are faint', but always present, and usually
dichotomous, the division taking place about halfway between the umbilical
margin and the keel. At maturity the keel becomes depressed and the ridges
sometimes cross it, giving to it a beaded appearance. The keel furrows are
obscure in adolescence, but become distinct at maturity. There are faint spiral
lines on the outer shell, stronger on the venter than on the sides.

The septa are ammonitic but not deeply digitate, the lobes more so than the
saddles. The external lobe is divided by a nearly rectangular siphonal saddle into
two narrow and short monacanthian lobes. The first lateral lobe is deep and broad;
the second lateral, just above the umbilical margin, is broad and shallow. On the
inner slope of the umbilical walls there are two distinctly individualized auxiliaries.
The first and second lateral saddles are narrower than the lobes, and much narrower.
at the top than at the base. The antisiphonal lobe is narrow, flanked by a pair of
similar laterals on each side.

At maturity the spiral becomes wider, and the whorl does not keep up its rate
of increase, showing the phenomenon of egression, so that not only the umbilical
margins of the inner whorls but also part of their flanks may be seen in the
umbilicus. At this stage also the umbilical nodes usually become obsolete.

The young stages of Zropites subbullatus arve keg-shaped, with broad umbilicus,
. sharp umbilical margins, no flanks, and very low whorls. The innermost volutions
are nearly globose, but the whorl soon begins to flatten, and the umbilical margin
becomes angular; they have constrictions, but no other sculpture. The keel appears
at diameter of 2 mm. The umbilical nodes and the spiral strie appear at the
diameter of 5 or 6 mm. A specimen, figured on Pl. XXXIV, figs. 12-14, showing
the beginning of the umbilical nodes, gave the following dimensions:

Dimensions of specimen figured on Pl. XX XTIV, figs. 12-14.

mm.

B 0 1 T ) U 7.3
Height of last whorl. . ..., 2.6
Height of last whorl from the preceding .. ... oo oo ... 1.9
Width of last whorl _.__._._.___ R 7.3
InVOIIbION o e v oo et e e e e——————a e .7
Width of umbilieus . . . oo et 3.5

The septa pass from the goniatite to the ammonite stage at diameter of 4.5 mm.,
and the nodes begin to be prolonged as ribs on the venter at diameter of 7 or 8 mm.
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At the diameter of about 10 mm. the venter begins to-arch, and from then on there
is a steady progression toward mature characters. An adolescent specimen, figured
on Pl. XXXIV, figs. 6-8, gave the following dimensions:

Dimensions of specimen figured on Pl. XX X1V, figs. 6-8.

mm
0001 7 A 16.5
Height of last whorl ... .. ... .. ... ... s 6.5
Height of last whorl from preceding............. ... .. SO |
Width of 1886 WHOTL - -« oo n oo oo e 16.5
Involution..............__.. . et 1.5

‘Width of umbilicus . ... ... ...l e 6.5
Dimensions of specimens of Tropites subbullatus.

Successively larger specimens gave the following dimensions:

Diameter ... ... i [, 25 40 60 80

Height of last whorl ... ... . ... Py LV 15.5 22 32
Height of last whorl from the preceding...~ ... it 71 15 19
Width of last whorl. .. .. 25 37 44 56
Involution. ... .. e 3 4.5 7 13
Width of umbilicus ... .. el 7.5 14.5 25 30

These measurements show that the whorl increases slowly in height, but becomes
more highly arched, while the relative width of the last whorl decreases. The
umbilicus widens with age, and shows egression, exposing the shoulders of the inner
whorls as the spiral widens. This egression takes place at a diameter of between 40
and 60 mm., when full maturity is reached. At 80 mm. the shell is already senile,
and shows degenela‘mon in loss of distinet sculpture.

The Alpine specimens of 7ropites subbullatus are extremely variable, so that it

" i5 almost impossible to define the limits of the species. The same thing is true of
the Californian specimens. There are, however, some slight differences, such as the
stronger spiral lines, deeper keel furrows, and broader whorl, which seem to be
characteristic of the American types, and it was not possible to separate these from
those identical in every other particular with the Kuropean forms. '

Horizon and localety.— Tropites subbullatus is characteristic of the upper Karnic
horizon of the Upper Triassic in the Tyrolian Alps; in California it is common in
the same horizon and in the same faunal association in the Hosselkus limestone, in
Shasta County, Cal., on the ridge between Squaw Creek and Pit River, about 3 miles
east of Madison’s ranch, where it was first discoveic1 by Dr. H. W. Fairbanks.
The specimens figured in this paper were collected at taat locality by J. P. Smith,
who also found it on Bear Mountain, near Sherman’s rar -h, about 18 miles northeast
of Redding. A species probably identical with this has 1. :en found by the geological
survey of India in the Upper Triassic of the Himalayas.
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Suborder ARCESTOIDEA.

Forms with long body chamber, smooth, subglobose whorls, and septa either
goﬂiatitic, ceratitic, or ammonitic, of the brachyphyllic type. The Arcestoidea seem
to be derived from the gastrioceran branch of the Glyphioceratidse, probably from .
Adrianites or Agathiceras. Under this group belong the Popanoceratide, Cyclolo-
bidse, Arcestids, and Cladiscitidee. The Popanoceratidee .are known in the Carbon-
iferous and Triassic; the Cyclolobidze only in Carboniferous; the Arcestida and
Cladiscitide only in the Triassic. Only the Popanoceratide and Arvcestidwe are
represented in the American Triassic. ‘ ’

Family POPANOCERATID./E Hyatt.

Subglobose, involute, smooth forms, with long body chamber, and trienidian
or prionidian septa. Thisgroup is the chief representative of the Arcestoidea in the
Lower Triassic, where it is common. In the American Triassic the Popanoceratidee
are represented only by Prosphingites and Popanoceras, which are merely survivors
of Permian types, not even so highly specialized as kindred forms already developed
in the Paleozoic.

Genus POPANOCERAS Hyatt.

- 1883. Popanoceras, Hyatt, Genera of Fossil Ccphalopods:vProc. Boston Soc. Nat. Hist.,.vol. 22, p. 337.
1886. Popanoceras, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg, sér. 7.
tome 33, No. 6, p. 65. o
1894. Parapopanoceras, Haug, Les Ammonites du Permien et du Trias: Bull. Soc. géol. France, sér,
3, tome 22, p. 395, ’
1901. Popanoceras, F. Frech, Lethaa Palxozoica, Bd. 11, Lieferung 3, p. 512.

Lype.— Goniatites kingzanus Murchison, Verneuil, and Keyserling, Geology of
Russia in Europe and the Ural Mountains, 1845, vol. 2, p. 374, Pl. XXVII,
fig. 5, a, b, c.

Whorls involute, shbglobose, but laterally compressed; venter flattened, but
with rounded shoulders. Sides provided with fine flexuous ribs, with a backward
bend on the venter. Umbilicus very narrow. Septa divided into numerous lobes
and saddles, of which the former are either bifid or trifid, and the latter entire.
This genus has been extended so far beyond what Hyatt included in his original
description that many subgenera have been established for the various groups.
Popanoceras, in the strict sense, has not been found in the Triassic, but some of its
descendants are common in that formation. .
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Subgenus PARAPOPANOCERAS Haug.

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

Type.— Popanoceras Vernewile Mojsisovics, Arktische Triasfaunen, p. 65, PL
XV, figs. 5-9, from the Middle Triassic of Spitzbergen.

Form subglobose, moderately involute; whorls compressed and deeply embra-
cing; umbilicus open, deep, and rather narrow.

bculptule consisting of varices and striz, running nearly stxalght across the
venter, instead of bending sharply backward.

Septa distinctly prionidian instead of being merely trisenidian, as in Popano-
ceras s. str., of the Permian. The serrations run far up on the sides of the
saddles, showing that the form is transitional to Arcestes.

Haug called the division a genus, but the species cited do not differ further
from the type of Popanoceras than do many species in large genera. The writers
therefove prefer to class this as a subgenus, in order that the taxonomic groups
may be more uniform.

As defined by Haug, Parapopanoceras is known only in the Middle Triassic
of northern Asia and California. ¥E. von Mojsisovics ® proposes to restrict the
name Parapopanoceras to Popanoceras Ilyatt: Mojsisovics, and to give the sub-
generic name Dienerites Mojsisovics to Popanoceras Verneuili, notwithstanding the
fact that the latter species was selected by K. Haug as the type of Parapopano-
ceras. It is clear that the same species can not be chosen as the type of two
genera, and that the species expressly named by the author as the type must
remain so, whether it is the most characteristic species or not.

POPANOCERAS (PARAPOPANOCERAS) HAUGI Hyatt and Smith, sp. nov.

Pl. LXXVI, figs. 1-22.

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 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 scen 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

aCephalopoden der Hallstitter Kalke, Supplement Heft: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 1,
1902, p. 258.
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“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 laterals and an auxiliary on
each side.

This species in early youth resembles Adrianctes, then it passes through a
distinet Popanoceras stage, with trifid principal lobes and bifid auxiliaries. Even
at maturity the trifid nature of the lobes may still be seen. This form is a
connecting link between Popanoceras and Awrcestes, and in its ontogeny gives a
transition from the Glyphioceratide to the Arcestidse.

Horizon and locality.— Parapopanoceras Haug? is common in the Middle Triassic
of the Union Wash, one mile east of the Union Spring, Inyo Range, east side of
Owens Valley, and 15 miles southeast of Independence, Inyo County, Cal.

Genus PROSPHINGITES Mojsisovies.

1886. Prosphingites, E. von Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. Sci. St.-Pétersbourg,
sér. 7, tome 33, No. 6, p. 64.

Lype.— Prosphingites Czekanowskiz Mojsisovies, p. 64, Pl. XV, figs. 10-12.

Subglobose, laterally compressed, with helmet-shaped wh01ls and highly
arched venter. Umbilicus decp and showmg the inner volutions.

Surface smooth, except the cross strize of growth,

Septa consisting of an external and two lateral serrated lobes, and a fourth
lobe, goniatitic in character, on the umbilical border. Internal lobes consisting of
a long, serrated, antisiphonal, and two or more narrow laterals on each side.

Occurrence.—~ Prosphingites is known only in the Lower Triassic, and up to the
present only from the Arctic-Pacific regions. A single species has been found in
the Lower Triassic of California, and a doubtful one, as yet undescribed, in the
Middle Triassic of Nevada.

PROSPHINGITES AUSTINI Hyatt and Smith, sp. nov.

Pl V1I, figs. 1-4.

Shell subglobose, rather involute, with helmet-shaped whorls, impressed to
about one-half their height by the inner coils. Surface smooth except for the
periodic constrictions or varices that occur to the number of six or eight to a
volution. " External septa consisting of a divided antisiphonal lobe, and two prin- -
cipal laterals, all serrated, and a third lateral or auxiliary, goniatitic. The external
lobe is narrow, and the first and second laterals are broad and shallow. The saddles
are entire, rounded, and broader than the lobes. The internal lobes consist of a
short antisiphonal, flanked by three laterals. A ’
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Horizon and locolity.—In the Lower Triassic, Meekoceras beds, on the Union
Wash, 8 miles east of Skinner’s ranch, Inyo Range, Inyo County, Cal. Named in
honor of Mr. S. W. Austin, of Independence, Cal. '

Family ARCESTID/E Mojsisovics.

Subglobose, involute, smooth forms, withi long body chamber, and ammonitic
septa, both lobes and saddles digitate. Surface ornamented only with constrictions
or varices. The young are like the Permian Adrianites, and later resemble the
Popanoceratide, although it is quite probable that some of the Arcestide have
developed out of the Carboniferous Cyclolobide. This group is very common in
the Alpine Upper Triassic, but is little represented below that stage.

In America the Arcestide are represented in the Middle Triassic by the genus
Joannites, and in the Upper Triassic by Arcéstes and the subgenus Proarcestes. The
rarity of this group in the American region is one of the strongest.contrasts with
the Mediterranean fauna; where it forms one of the most important elements of the

ammonite fauna,.
Genus ARCHSTES Suess.

1865. Arcestes (pro parte), Suess, Ueber Ammoniten: Sitzungsber. K. Akad. Wiss., Wien, vol. 52, p. 76,
1869. Arcestes (pro parte), Laube, Fauna der Schichten von St. Cassian: Denkschr. K. Akad. Wiss.,
Wien, vol. 30, p. 86. ' g
1873. Awrcestes (pro parte), E. von Mojsisovics, Das Gebirge um Hallstatt: Abhandl. K.-k. geol. Reichs-

" anstalt, Wien, vol. 6, pt. 1, p. 71.
1879. Awcestes, Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen, etc.: Verhandl.
K.-k. geol. Reichsanstalt, Wien, p. 134.
1882. Arcestes, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, p. 153. -
1893. Arcestes, Mojsisovies, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
: Wien, vol. 6, pt. 2, p. 785. '
1896. Arcestes, Mojsisovics, Beitr. Kennt. der Obertriadischen Cephalopoden-Faunen des Himalaya:
" Denkschr, K. Akad. Wiss., Wien, vol. 63, p. 79.
1902. Arcestes, Mojsisovics, Das Gebirge uin Hallstatt, Cephdlopoden der Hallstatter Kalke: Supple-
ment-Heft, Abhandl. X.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 1, p. 261.

Lype.—Group of Arcestes galeati. Arcestes in the limited sense is constituted
by the groups of A. galeats, A. colonz, and A. intuslabiate.

Body chamber long, more than the last revolution; form globose or subglobose,
involute, deeply embracing, closed umbilicus; helmet-shaped whorls, with rounded
venter. »

Surface smooth, excepting the periodic varices, which may be quite numerous.
The body chamber is often contracted and differs considerably in shape from the
rest of the whorls.
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The septa are deeply divided, ammonitic. ~Mojsisovics divides them into an
external lobe, two laterals, and an auxiliary series; but the division is artificial, for
the numerous auxiliaries are just as large and important as the two so-called prin-
cipal laterals. '

Arcestes in the stnctel sense occurs only in the Upper Triassic, although nearly
related forms are found in older beds. This group is represented in America by
two or three undescribed forms from the Upper Triassic of California, and by Arces-
tes Andersonz, described in this paper, from the Upper Triassic of Nevada.

ARCESTES ANDERSONI Hyatt and Smith.

_ PL. LVI, figs. 1-9.

Form globose, involute, whorls depressed, deeply embracing and deeply indented
by the inner volutions. Umbilicus narrow, and apparently closed in age. Venter
broad and slightly flattened, flanks curving from the umbilicus without any ventral
shoulders; umbilical shoulders abruptly rounded.

Surface smooth, but on the inner whorls there are about foul constrictions to a
revolution; these constrictions bend gently forward, making a broad shallow sinus on
the venter. The surface of the outer whorl seems to be free from constrictions.

The septa are extremely complex, deeply and finely digitate, divided into a large
number of nearly equal lobes and saddles. There are 5 external and 5 internal lat-
eral lobes, '

The height of the whorl is about one-half of the total diameter of the shell, the
width is about one and four-fifths times the height, and the indentation is about
three-fifths of the height.

This species belongs to the group of Arcestes colons, characterlsblc of the Upper
Triassic, especially of the Noric stage.

Horizon and localety.— Arcestes Andersons was found first by Mr. F. M. Anderson
in the Upper Triassic Pseudomonotis beds of Muttleberry Canyon, West Humboldt
Mountains, in the road 8 miles southeast of Lovelock, Nev. J.P. Smith found along
with it Pseudomonotis subcircularis Gabb., Rhabdoceras Russelli Hyatt, Placites
humboldtensis Hyatt and Smith, Hulorites sp. indet.

The writers’ thanks are due Mr. Anderson for the loan of the type specimen.

Subgenus PROARCESTES Mojsisovics.

1893. Proarcestes, Mojsisovics, Das Gebirge um Hallstatt: Abhandl. K.-k. geol. Reichsanstalt, Wien,
vol. 6, p. 785.

1896. Proarcestes, Mojsisovics, Obertriasdischen Cephalopoden-Faunen des Himalaya: Denkschr. K.
Akad. Wiss., Wien, vol. 63, p. 655.

1902. Proarcestes, Dag Gebirge um Hallstatt, I Abtheil; Cephalopoden der Hallstiitter Kalke: Supple-
ment-Heft. Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 1, p. 259,
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Type.— Arcestes Bramantes.

The general description of Arcestes applies to the subgenus, of which the
especial characteristic is that the inner whorls are like the outer; the umbilicus
usually closed, and varices occur on both inner and outer whorls. This group is
represented in America by Arcestes pacificus sp. nov., and several undescribed |
forms. ' ‘ '

ARCESTES (PROARCESTES) PACIFICUS Hyatt and Smlth $p. nov.

Pl L\X\I figs. 1-9; Pl XXXVTI, figs. 1-9.

Involute, globose; whorls broad, helmet-shaped, deeply embracing, and deeply
indented by the inner volutions. - Umbilicus very narrow, almost closed; umbilical
shoulders abruptly rounded. Venter broad with low arch, and broadly rounded
abdominal shoulders. The height of the whorl is about one-half of the total
. diameter of the shell, and about two-thirds of the width; it is indented by the
inner volution to three-fifths of the height.

The surface is ornamented with fine radial strie of glowth and with strong
constrictions that oceur about four to a revolution, and arc visible on both cast
and shell. These constrictions curve gently forward on the flanks, forming a
broad, shallow crest on the venter. The bod-y chamber is long, more than a
revolution.
~ The septa are divided into numerous lobes and saddles, ammonitic, but not
deeply digitate. There is a divided ventral lobe, four principal lateral lobes, and
an auxiliary; all except the latter are of about the same size and shape, being long
and narrow. » '

In the youthful stages this species illustrates clearly its phylogeny. The
smallest stage that could be correlated with any known genus is at the diameter of
1.7 mm., when the form and septa correspond to Adrianites Gemmellaro, of the
-Permian. The septa are goniatitic, tongue-shaped, and with numerous lobes and
saddles. At 2.16 mm. the lobes become slightly digitate at- the end as in Popano-
ceras of the Permian. At diameter of 3 mm. the septa are more complex, as in

Stacheoceras Gemmellaro. At 5 mm. the septa already are characteristic of Apcestes.
The constrictions begin at diameter of about 1 mm. and continue throughout llfe,
the whorl also undergoes little change in shape.

Horizon and locality.—Very common in the Upper Triassic zone of Tropetes
subbullatus of Shasta County, Cal., on divide between Squaw Creek and Pit River,
3 miles east of Madison’s ranch and one-half mile north of the trail to Brock’s
ranch. It is also common in the limestone east of Squaw Creek, near Terrup-chetta
(Cottonwood Flat), a place about 6 miles north of the first-mentioned locé,lity, in
the same beds and in the same association of fossils.
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Genus JOANNITES Mdisisovics.

1879. Joannites, Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen, etc.: Verhandl
K.-k. geol. Reichsanstalt, Wien, p. 134.

1882. Joannites, Mojsisovics, Cephalopoden der Mediterranen Triasprovini: Abhandl. K.-k. geol
Reichsanstalt, Wien, vol. 10, p. 166.

1896. Joanwiles, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K.
Akad. Wiss., Wien, vol. 63, p. 656.

No type is expressly cited, but under the synonymy of the genus the group of
Arcestes cymbiformes is first mentioned by Mojsisovics, which makes it certain that
to him the chief species of this group, Joannites cymbiformess Wulfen, was the type.
This species is figured by Mojsisovies, in Das Gebirge um Hallstatt, vol. 1, 1875,
p- 85, PL. LXI, figs. 1 and 5; Pl. LXII, fig. 1; PL. LXYV. ' _

Form subglobose, laterally compressed, involute, inner coils completely covered
by the outer. Umbilicus narrow and often closed by a callous.

Surface smooth, but with numerous varices. Body chamber very long..

Septa of the Arcestes type, but with the saddles bifid and deeply digitate. The
lobes are not so complex as in the typical Arcestes, and preserve somewhat more of
the primitive character of the family. The genus ranges from the upper Muschel-
kalk to the middle Karnic horizon; it is found in the Alpine region,.in India, and in
Nevada. It is represented in America by Joannites Gabbi Meck and J. nevadanus
sp. nov. ‘

JOANNITES NEVADANUS Hyatt and Smith, Qp. nov.

PL XXIV, figs. 5-7.

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 whorl is slightly less than
one-half the total 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 narrow, 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 constrictions 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. There are eight lateral
lobes on each side, decreasing in size toward the umbilicus, but it is hardly possible
to separate these into prinecipal and auxiliary series.
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This species is most nearly related to ‘Arcestes” Gabbs Meek (Ammonites
ausseeanus Gabb, not Hauer), but differs from that species in its wider umbilicus
more strongly digitate septa, and greater lateral compression. »

Horezon and locality.—Middle Triassic, upper Muschelkalk, Volcano, Nevada,
J. D. Whitney collection, Harvard University.

Suborder PTYCHITOIDEA,

Forms with short body chamber, laterally compressed, involute, smooth whorls;
surface ornamented only with constrictions, - weak folds, or spiral strim. Septa
goniatitic in the primitive genera, ceratitic in some later forms, and ammonitic in

the more highly specialized genera.
A All the Ptychitoidea seem to have developed out of the Car bomfmous family
Glyphioceratides, with Aganides as the more remote radicle.

This suborder may be divided into Ptychitide and Thalassoceratidse, both of
which stocks were alteady dlﬁelentlated in the Carboniferous. Both are represented
in the American Triassic.

Family PTYCHITIDA Mojsisovics.

The description of the suborder Ptychitoidea may be applied to this family
with the exception of the spiral strize, which do not occur in this group.

-The Ptychitide are represented by the subfamily Nannitine, with Nannites,
Paranannites, and Paraganides; and the subfamily Ptychitine, with Plychites and
Proptychites. The former are largely confined to the Lower Triassic, while of the
latter Proptychites is confined to the Lower Triassic, and Plychites is characteristic
of the Middle Triassic.

Subfamily NANNITIN A Diener.

Involute, robust, subglobose; body chamber short; surface nearly smooth, but
ornamented with periodic constrictions. Septa goniatitic or weakly ceratitic.
Found throughout the entire Triassic.

" This subfamily is composed of the following genera: Paraganides Hyatt and
Smith, Nannites Mojsisovics, and Pamnanmtes Hyatt and Smith, all represented
in the American Triassic. ,

Genus PARAGANIDRES Hyatt and Smith, gen. nov.

Type.— Paraganides californicus Hyatt and Smith, sp. nov.

Dwarf forms; involute, laterally compressed, deeply embracing, umbilicus
narrow, all the inner whorls being concealed by the outer. Sides flattened, whorl
proportionally high, with somewhat narrowly rounded venter.



78 : TRIASSIC. CEPHALOPOD GENERA OF AMERICA.

Surface nearly smooth, but ornamented with faint ribs which bifurcate on the
umbilical shoulders and run nearly straight up the sides and across the venter,
without interruption. No constrictions have been observed on this group.

The septa are goniatitic, lobes and saddles all short, one principal lateral, and
a second lateral or auxiliary on the umbilical shoulders. The antisiphonal (internal)
lobe is like the external, and is flanked by a pair of short laterals.

This genus differs from Nannetes only in the individual external lobe. Tt is
probably a descendant of Aganides Montfort, of the Carboniferous, and is either
a persistence of the ancestral stock, or a reversion to that stock by arrested
development. It differs from Agamdes chiefly in the possession of the second
lateral lobe.

Puaraganides is known only from the Upper Triassic zone of Tropites subbullatus,
of Shasta County, Cal., where-it is represented by a single species.

PARAGANIDES CALIFORNICUS Hyatt and Smith, sp. nov.
Pl. LXXX, figs. 12-21.

Involute, robust, laterally compressed. Umbilicus closed. Whorl high-helmet
shaped, with flattened sides, and rounded venter, with rounded but distinct
abdominal shoulders. The height of the whorl is slightly more than one-half
the total diameter, and the width is about two-thirds of the height. Tt is indented
to one-half its height by the inner whorl. The body chamber is at least a
revolution long. '

The surface is ornamented with weak radial folds that start from the umbil-
ical shoulders and run nearly straight across the venter without interruption.
These are parallel to the fine cross strise of growth.

The septa arc goniatitic. The external lobe is undivided and rounded; there
are two laterals very like the external, and the antisiphonal lobe is flanked by a
pair of internal laterals, as is the case with Nannetes. '

- The young stages of this species are subglobose, with open umbilicus.

Horizon and localz'ty.—l’amgdnides cabifornicus is rather common in the
Upper Triassic zone of Tropites subbullatus, of Shasta County, Cal., on the
limestone belt on the divide between Squaw Creek and Pit River, about 3 miles
east of Madison’s ranch. ' .

Genus NANNITES Mojsisovics.

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

1882. Nannites, Mojsisovics, Dic Cephalopoden der Mediterranen Trias provinz: Abhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 10, p. 210.

1897. Nannites, Diener, The Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 66:
Mem. Geol. Survey India, Pal. Indica, ser. 15.
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Type.—** Goniatites” spurius Muenster, Beitriige zur Geogn. und Petrifak-
tenkunde des siidostlichen Tirols, 1843, p. 127, Pl. XIV, fig. T.

Subglobose rather involute, with highly arched helmet-shaped whorls, open
deep umbilicus, steep umbilical shoulders, and rounded sides. Surface ornamented
only with constrictions or varices. '

Septa simple, goniatitic, consisting of an external lobe divided by a siphonal
notch, a lateral, rnc an auxiliary, all short and rounded. The internal anti-
siphonal lobe is undivided, and flanked by two pairs of laterals. This group
of forms bears a decided resemblance to the Carboniferous Glyphioceratide,
from which it has been artificially separated on account of ':s occurrence in
Triassic strata. In Nonndtes are only dwarf forms, which are either a survival
of an ancient radicle, or a case of reversion by retardation.

Mojsisovies and Diener have referred this genus to the Ptychitide, and this
reference seems entirely correct, for the young of all the Ptychitide that have
been studied go through a Nannites stage of growth. On this account Diener
makes this genus the type of a subfamily, Nannitine, to include the more
primitive members of the stock. '

Nannites is known at present from the Upper Triassic of the Alps, the Lower
Triassic of the Himalayas, and the Lower Triassic Meekoceras beds of the Aspen
Ridge in Idaho and the Inyo Range in California. Besides the species described
below, there are several new species in the same formation. .

NANNITES DIENERI Hyatt and Smith, sp. nov,
Pl. VII, figs. 5-25.

Form subglobose, involute, deeply embracing; whorls depressed, heimet shaped,
wider than high, indented more than half of the height by the preceding whorl.
Breadth of whorl slightly greater than its height, 9:7. Umbilicus narrow, deep,
one-tifth of the total diameter of the shell. Venter broadly rounded. Umbilical
shoulders abrupt, and umbilical slope steep. Body chamber long, comprising about
“the last volation. :

Surface nearly smooth in youth, but marked with varices and constrictions that
become more numerous as the shell grows older, until there are as many as ten to a
‘ revolution. Between the principal constrictions and varices intervene minor cross
ribs, and the entire shell is ornamented with fine radial strie, like those in the
Glyphioceratidee.

Septa goniatitic, external lobe divided by a small siphonal notch into two sharp
pointed lobes; lateral lobe broader and not so deep; shallow auxiliary on the
umbilical slope. The two lateral saddles are broadly rounded. The internal anti-
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siphonal lobe is narrow and short, the lateral is similar, and there is a smaller
auxiliary inside of the umbilical suture. ~ The internal saddles are broadly rounded.

This species is most nearly related to Nannites hindostanus Diener (Cephalo-
poda of the Lower Triassic, p. 68, P1. VIL, figs. 3 and 12), but differs from the Indian
species in being broader and having fewer contractions of the shell. The divisions
of the ventral lobe are also somewhat sharper. The contractions are as distinctly
marked on the shell as on the cast, while on V. héndostanis tue; are visible chiefly
on the cast.
" _These differences would be considered by the writers not to have a greater
than varietal imy :rtance, if Diener had not used even smaller differences to separate
his V. Herberti from N. lindostanus. But in small shells with few distinctive
characters, those marks that are seen should be accorded greater importance in
classification than on shells with many characters.

This species grew to the diameter of at least 24 mm,

Dimensions of a symmetrical specimen.

mm.
Diameter - o . e e e eaeeee—————aa 13.5
Height of whorl. ... ..o oooe e e e 7
Height of last whorl from the preceding . ... ... o.ooooicioia . 3
Width of last whorl .. ..o i, U 9
Width of umbilicus ......._._..... e e e eeeeieaiieciieeaaeann 2.75
Involution. ... o oo ..o il e e e amaeccaeeaeeeaaaaaan 4

Horizon and locality.—Nannites Dienere is named in honor of Prof. Carl
Diener, of Vienna. It is common in the Lower Triassic Meekoceras beds of the
Union Wash, about 1% miles east of the Union Spring, Inyo Range, east side of
Owens Valley, California, about 15 miles southeast of Independence.

Genus PARANANNITES Hyatt and Smith, gen. nov. '

Type.—Paranannites aspenensis Hyatt and Smith, sp. nov.
~ Form subglobose, laterally compressed, sides convex, venter broadlv rounded.

Umbilicus narrow; whorls involute deeply embracing. :

Surface nearly smooth, or ornamented only with radial folds, or constrictions.

Septa ceratitic, lobes partly serrated, saddles all rounded -and entire. The
external lobe is divided by a small siphonal notch into two short branches. The
lateral lobe is broad and serrated; the small auxiliary is serrated on the type
species. The internal septa are goniatitic, and consist of a rather long antisiphonal
Iobe flanked by a pair of laterals on each side. ,

The form and surface ornamentation are exactly like those of Nannites, from
which the new genus can be distinguished only by its ceratitic septa. It is
probably an intermediate form between Nanmnites and the true Ptychitide.
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Paranannites is known at present only from.the Lower Triassic Meekoceras
beds of southeastern Idaho, where several species of it occur associated with
Naﬁnites, Meckoceras, Ilemingites, Psewdosiyeceras, -Ophiceras, and other genera
characteristic of the Lower Triassic.

PARANANNITES ASPENENSIS! Hyatt and Smith, sp. nov. .
Pl VIII, figs. 1-15; PL LXXITII, figs. 1-30:

Form robust, involuté, somewhat compressed laterally. Whorl highly arched,
with flattened sides and rather broadly rounded venter. Abdominal shoulders
indistinct. The umbilicus is very narrow, and the whorl is deeply embracing,
and deeply indented by the inner volution. The height of the whorl is one-half
of the total diameter of the shell; the breadth is slightly less than the height;
the indentation is somewhat more than one-half of the height. The width of
the umbilicus is about one-eighth of the diameter of the shell.

The surface is nearly smooth, but has faint cross strie of growth visible
only on the shell, which is rarely preserved. These strize become later on weak
folds, giving a sculpture like that of the Glyphioceratidee. There are also
occasional constrictions, visible on the cast.

The septa are ceratitic, but comparatively simple. The external lobe is
divided by a siphonal notch into two narrow branches with serrated ends. The
lateral lobe is broad and deep, with four or five serrations; the auxiliary is
similar, but smaller, and also serrated. The antisiphonal lobe is long and narrow,
not divided, flanked on each side by a pair of similar smaller internal laterals.

In the young stages this species is a typical Nannites, the serration of the
lobes beginning at the diameter of 5 mm. In the Nenndtes stage the varices are
much more frequent, and the form is more robust than in later life.

Horizon and locality.—In the Lower Triassic Meekoceras beds of the Aspen
Ridge, Wood Canyon, southeastern Idaho, about 9 miles east of Soda Springs.

Subfamily PTYCHITIN A.

Subglobose, laterally compressed, involute forms, with short body chamber,
and surface ornamented only with obsecure folds. Septa either ceratitic or
ammonitic. Venter rarely acute, forming a sort of keel, more commonly arched.

All members of this group go through a Nannites stage of growth in their
youth, but the separation from the parent stock must have taken place in Paleozoic
time, for typical members of the Ptychitin® are present in the Lower Triassic of
Asia and America. T _ '

This subfamily is represented in the American Triassic by three genera:
Owenitos Hyaﬁt and Smith, known only in the Lower Triassic of California; Pro-
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plychites Waégen, known in America only from the Lower Triassic of California,
but common in the same formation in Siberia and India, rare in the middle
Triassic of the Alpine province; Ptychites, characteristic of Middle Triassic in
America, Asia, and Europe.

Genus OWENITES Hyatt and Smith, gen. nov.

Type.— Owenites Koeneni Hyatt and Smith, sp. nov. .

Body chamber long, comprising the last volution. Form lenticular, involute,
deeply embracing, with closed umbilicus, rounded sides, and acute venter, without
any real keel or shoulder angles.

Surface smooth, or ornamented with radial folds; occasionally with bundled
ribs, which run straight up the sides and become obsoletc on the venter.

Septa ceratitic, the saddles mostly rounded, the lobes serrated. The siphonal
saddle may occasionally be digitate, but is usually entire. There are no adventi-
tious lobes. The external and the two principal laterals are similar, usually short
and rather wide. Some species have a third lateral before the auxiliary series,
which is composed of two or more denticulations, becoming with age independent
auxiliaries, but never serrated. The internal lobes and saddles are also very
numerous. This genus resembles /fungarites, but differs in lacking the abdominal
shoulder angles, and in having the young globose and involute, with Nannctes
form and septa. It is therefore classed in.the Ptychitide as a descendant of
Nannites. The young also possess rather strong radial ribs and constrictions,
wholly unlike the young stages of any of the true Ceratitoidea. F. Toula® has
described from the lower Muschelkalk of Asia Minor some specics which he
assigned to Hungarites, but which are said to have globose young. In form and
septa they resemble Qwenites, and it is quite possible that this genus has lasted
into the Middle Triassic in that region.

Owenites has a strong external resemblance to Dalmatites Kittl,? which that
author assigned to the Hungaritide. But the European genus differs from the
American in lacking the auxiliary lobes. Kittl regarded Dalmatites as nearly
related to the radicle of the Hungaritide. But the ontogeny of Owenifes shows
that it does not belong to the Hungaritidee. The development of Dalmatites is
- unknown.

. Owenites is known at present only from the Lower Triassic Meekoceras beds of
the Inyo Range, Inyo County, Cal., where several undescribed species have been
- found, besides Owenites Koenent, described below.

a Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr, Pal. und Geol. Ocsterreich-Ungarns und des
Orients, vol. 10, pt. 4, 1896, p. 176,

bKittl, E., Die Cephalopoden von Mué¢ in Dalmatien: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 20, pt. 1,
1903, p. 72. '
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OWENITES KOENENI Hyatt and 8mith, sp. nov.
(Pl X, figs. 1-22.)

Form involute, laterally compressed, lenticular. Whorl deeply embracing and
deeply indented by the inner volutions; sides flattened-convex, curving without
abdominal shoulders to the acute venter. There is no keel, but the abdomen grows
gradually narrower until it resembles a keel. Umbilicus narrow, growing wider
with age. The height of the last whorl is one-half of the total diameter, and the
indentation or involution is one-half of the height. The width of the whorl is three-
fifths of the height. The width of the umbilicus is about one-sixth of the total
diameter. )

The surface of the shell and of the cast is smooth at maturity, being destitute of
ribs, constrictions, or other ornamentation.

The septa are ceratitic, the saddles are all rounded and entire, the lobes all
serrated. The external lobe is divided by a siphonal notch or saddle into two short
branches; the first lateral is similar, but largér; the second lateral similar to the
first, but only two-thirds of its size. First auxiliary bifid, each of the small divisions
being serrated; second auxiliary undivided, but serrated. Antisiphonal lobe narrow
and undivided, flanked by five internal lIobes on each side.

In the young stages the whorl is rounded, robust, with rounded venter, constric-
tions, and radial ribs. In this stage it resembles Nannétes in form and the simple
septa. The venter becomes acute at the diameter of about 6 mm.; the constrictions
cease and the ribs less distinct at 8 mm., and the septa cease to be goniatitic and
_ become serrated at about 10 mm. From thls stage onward no change in development
" takes place, except in the Wldenmg of the umbilicus at maturity.

Owenites Koeneni resembles [Tungarites, but differs externally from that genus
in its merely sharpened venter, without abdominal shoulder angles. But the inner
volutions show still greater differences, being involute and rounded like Nannites,
the radicle of the Ptychitide, instead of evolute and discoidal, like the young of the
Ceratitoidea.

There is no described species with which Owenites Koeneni may be compared,
the only other known members of the group being some undeseribed species from
the same formation.

Horizon and locality.— Owenites Koenend was found by J. P. Smith in the Lower
Triassic Meekoceras beds of the Inyo Range, Inyo County, Cal., 14 miles east of the
Union Spring, on the old McAboy trail across to Salinas Valley. This locality is
about 15 miles southeast of Independence.
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Grenus PROPTYCHITHES Waagen.

1892. Proptychites, Waagen, Records Geol. Survey India, vol. 25, p. 183.

1892. Proptychites, Waagen, Jahrb, K.-k. geol. Reichsanstalt, Wien, vol. 42, p. 379.

1895. Proptychites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 162:

~ Mem. Geol. Survey India, Pal. Indica, ser. 13.
" 1895. Proptychites, Diener, Triadische Cephalopoden-Faunen der ostsibirischen Kistenprovinz: Mém.

Com. géol., St.-Pétersbourg, vol. 14, No. 3, p. 31.

1897. Proplychites, Diener, Himalayan Fossils, vol. 2, pt. 1, p. 70: Mem. Geol. Survey India, Pal.
Indica, ser 15. ]

1902, Aspidites (pars), F. Frech, Lethwea Palwozoica, Bd. T1, Liefgrung 4, p. 637.

TLype.—*¢ Ceratites” lawrencianus de Koninck, Quart. Jour. Geol. Soc. London,
vol. 19, 1863, p. 14, PL. VI, fig. 3, from the Lower Triassic of the Salt Range.

Form, thickly lenticular, robust, with narrow umbilicus, flattened sides, and
broadly rounded venter. Surface smooth, or ornamented with faint radial folds.
Septa distinctly ceratitic, the saddles long, narrow, and rounded, the lobes usually
broader and serrated. There is-usually an external lobe divided by a rather deep
siphonal saddle, two principal laterals, and an auxiliary series, which may consist of
a single ceratitic lobe or a series of denticulations, some of which may become
individualized into secondary lobes. The internal septa consist of an antisiphonal
lobe, with a single lateral.

E. von Mojsisovics (Arktische Triasfaunen, p. 79), classes . lawrencianus
under Meekoceras, while Griesbach classes it with Prychites. But the young of
Proptychites are said to be always globose, of the Nannites type, and the mature
forms always have ceratitic septa, which characters distinguish it from those two
genera. Waagen considers this genus as the -ancestor of Plychetes, although he
knew of no transitional forms between the two. This intermediate place may be
filled by ¢ Arcestes” perplanus Meek @ from the Middle Triassic of Nevada, which on
account of its form might be classed with Proptychites, and on account of its slightly
ammonitic septa with . Prychites. These septa were not figured by Meek, but the
type in the United States National Museum shows them.

Frech? proposes to drop the genus Proptychites and to assign all the species of
this group to Aspidites. The writers are of the opinion that this view is probably
correct, but a further study of the ontogeny of the two genera would be necessary
before such a reference could be decisive. ‘Waagen was of the opinion that
Proptychites was an ancestral form of the Ptychitide, while Frech believes that
this family was not differentiated before the Middle Triassic. But Mojsisovics,
Diener, and the writers agree in regarding Nannites as the ancestor of Phychites.

Proptychites is almost exclusively confined to the Lower Triassic, being found

aT. 8. Geol, Explor, 40th Par., vol. 4, p. 120, Pi. XI, figs. 7-7a.
b Letheea Palxozoica, Bd. I1, Lieferung 4, p. 637.
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in that horizon in the Salt Range and the Himalayas in India, at Ussuri Bay in
eastern Siberia, and in the Meekoceras beds of Inyo County, Cal. Proptychites
Walcotti, sp. nov., and one other undescribed form are the only ones known to occur
in America. ;
PROPTYCHITES WALCOTTI Hyatt and Smith, sp. nov.
Pl. XIX, figs. 1-7.

Robust, involute, deeply embracing, laterally compressed, abdomen rounded so
that there are no shoulders. Outer whorl twice as high as broad, embracing about
one-half of the inner, and being indented to about one-fourth the height by it.
Umbilicus narrow, being only about one-sixth of the diameter. Umbilical shoulders
abrupt, almost angular. '

Surface smooth, so far as known.

Septa ceratitic, with rounded, entire, and constricted saddles and serrated lobes.
External lobe divided into two very broad branches by a broad digitate siphonal
saddle; the first lateral lobe is twice as long as the external, and serrated not only -
on the ends, but also more than halfway up its sides; second lateral about the size
of the external; auxiliary series consisting of four or five denticulations forming a
broad lobe, somewhat after the manner of Aspidites, but perfectly regular. Internal
septa not seen in detail, but consisting of a large antisiphonal and one smaller
lateral. The form and septa greatly resemble those of “ Papanorites” ambiensis
Waagen,® differing in being more robust, having narrower umbilicus, and having
fewer denticulations on the auxiliary series. This species might well be assigned to
Paranorites, but that genus is probably based merely on a highly specialized form of
Proptychites. The present species also resembles somewhat Proptychites khoorensis
Waagen,® but has the septa muech more specialized, since the ventral saddle is
digitate, and the serrations are not. confined to the ends of the lobes. This sort of
digitation of the lobes and the bases of the saddles is quite common in Proptychites,
but does not seem to be transitional to Ptychites. The writers have not yet had the
opportunity to study the complete ontogeny of this genus, but are of the opinion
that it will turn out to be a member of the Meekoceratide, which it so greatly
resembles that even Mojsisovics has not been able to draw a line between them. It
seems to be more nearly related to Aspidites than .to any other member of the
group, and may be the ancestral form of that genus.

Horizon and locality. —Pm;otfz/ckztes Walcottz was found by J. P. Smlth in the
Lower Triassic Meekoceras beds of the Union Wash, Inyo Range, east side of
Owens Valley, about 15 miles southeast of Independence, Inyo County, Cal., asso-
ciated with Meckoceras gracilitatis White, M. (Gyronites) aplanatum White, M.
(Koninckites) mushbachanum White.

a Salt Range Fossils, vol. 2, p. 158, P1. XXTI, fig. 1: Mem, Geol. Survey India, Pal. Indica, ser. 13.
bIbid,, p. 176, Pl. XX, fig. 4.
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Genus PLYCHITHES Mojsisovies.

1875. Ptychites, Mojsisovics (in Neumayr’s Systematik der Ammonitiden): Zeitschr. Deutsch. geol.
" Gesell., vol. 27, p. 882. ' '

1882. Puychites, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 244. .

1886. Ptychites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. 1mp gel. St -Pétersbourg, sér. 7, tome
33, No. 6, p, 88.

1888. Ptychites, Hauer, Cephal. des Bosnischen Muschelkalk von Han Bulog bei Sarajevo, p. 38.

1892. Piychites, Hauer, Beitr. Kennt. Cephalopoden der Trias von Bosnien: Denkschr. K. Akad. Wiss.,
Wien, vol. 59, p. 284. )

1895. DPtychites, Diener, Cephalopoda of the Muschelkalk: Hlmalayan Fossils, vol. 2, pt. 2, p. 62: Mem,
Geol. Survey India, Pal. Indica, ser. 15.

1896. Piychites, Toula, Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und.
Geol. Oegterreich-Ungarns und des Orients, vol. 10, p. 174.

1896. Piychites, Mojsisovics, Beitr. Kennt. Obertriadischen Cephalopoden-Faunen des Himalaya:
Denkschr. K. Akad. Wiss., Wien, vol. 63, p. 668.

1896. Ptychites, Arthaber, Die Cephalopodenfauna der Reiflinger Kalke: Beitr, Pal. und Geol. Oester-
reich-Ungarng und des Orients, vol. 10, p. 95. )

1898. Ptychites, Tornquist, Neuere Beitrige zur Geol. und Pal. der Umgebung von Recoaro, etc.: Zeitschr.
Deutsch. geol. Gesell., vol. 50, p. 659.

1900. Puychites, Diener, Die Triadische Cephalopoden-Fauna der Schlechhnghohe bei Hallstatt: Beitr.
Pal. und Geol. Oesterreich-Ungarns und des Orients, vol. 12, p. 27.

Prtychites is variable in form, ranging from subglobose to laterally compressed
and acute venter. The umbilicus is narrow, and the form is involute, deeply
embracing, whorls concealing most of the inner volutions, and deeply indented by
them. In the most typical forms the whorl has rounded sides and highly arched
rounded venter. The surface is sculptured with low folds running nearly straight
up the sides and becoming faint or nearly obsolete on the venters. These folds
miay be strongly flexuous, but never become strong ribs. They do not form
bundles on the umbilicus as in most of the Trachyostraca.

The body chamber is three-quarters of a volution in length.

The septa are thoroughly ammonitic but of comparatively simple pattern, not
deeply digitate. The external lobe is short and divided by a shallow siphonal
saddle. The first lateral lobe is deep, the second smaller, and the auxiliaries
decrease in size and complexity toward the umbilicus. The unusually long first
lateral saddle and first lateral lobe are the most salient characters.

Dtychites is most characteristic of the Middle Triassic, being found in that
horizon in the Alps, Siberia, the Himalayas, and one species has been found in
the Middle Triassic of Nevada. The genus is also found sparingly in the Upper
Triassic.
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PTYCHITES MEEKI Hyatt and Smith, sp. nov.
. PL XXV, figs. 6-12.

Form robust, involute, 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 conceals 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. ,

The surface is ornamented with fine radial folds that run from the umbilicus
nearly straight 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 comparatively 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 therc is a smaller auxiliary on the umbilical
shoulder. The body chamber is one revolution long.

Dimensions of the type specimen, figured on Pl. XXV, figs. 6-8.

mm.
Diameter . oo e acaeamaiaan eeereeane- 39
Height of last whorl ... ... . . ... ... ettt 17
Height of last whorl from the preceding... .. ... ... .. ... ... e 9
Width of last whorl.____... i eeeeen- e e e e e e eamieaneaaeaan 18
Involution. .. ... .o i iiiiiiiiiaan P 8
Width of umbilicus.... .. ... .. oo ... e e eeiceaaeaa- 9.5

Horizon and locality.—Middle Triassic, lower Ladinic stage, Star Canyon,
West Humboldt Range, Nevada. Whitney collection, Harvard University.

Family THALASSOCERATIDZE,

Form involute, with laterally compressed, high-arched whorls, and narrow,
rounded venters. Surface smooth, or ornamented with spiral strie. Septa
ammonitic, but in the more primitive forms the saddles are entire, although the
digitations run high up on the sides of the saddles.

In this family are included T{mlassocems Gemmellaro, Ussuria Diener, and -
Sturia Mojsisovics. The two former genera are commonly accepted as standing
in genetic connection, and as having been derived from the Carboniferous genus,
Dimorphoceras.  Sturia has hitherto been assigned to the Ptychitide, but a species
has been found in the Lower Triassic of California that scems to connect Usswria
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with it, and this necessitates classing both with the Thalassoceratide, with which
they are clearly more closely allied than with the Ptychitidee.

Thalassoceras is known only from the Permian of the Mediterranean region;
Ussuriu only from the Lower Triassic of - Siberia, California, and Idaho; and Sturia
only from the Middle and Upper Triassic of the Alpine province and the Middle
Triassic of the Himalayas. : ' '

o ' Genus USSURIA Diener.
1895. Ussuria, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kistenprovinz: Mém.,
Com. géol., St.-Pétersbourg, vol. 14, No. 3, p. 23. ' ’
1902. Ussuria, F. Frech, Lethea Paleozoica, Bd. 2, Lieferung 4, p. 659.

Type.— Ussuria Twanowt Diener, op. cit. p. 27, PL. III, fig. 5.

" Compressed, involute, deeply embracing, whorls increasing rapidly in height.
Umbilical shoulders broadly rounded, sides gently convex up to the narrow and
rounded veénter. Umbilicus narrow and deep. Surface without ribs or constric-
tions, but provided with fine spiral striee (seen on specimens from California).

Septa, both lobes and saddles ammonitic, digitate, and highly specialized.
The external lobe is divided by a broad digitate siphonal saddle, and each side
of the lobe is deeply trifid, with secondary indentations on the prongs. There
are two or three principal lateral lobes, wide, deep, and deeply digitate; the
auxiliarics, of which there are as many as three or more, are smaller, but also
digitate. The internal lobes have not been observed in detail, but broken whorls
show that there is a long, narrow antisiphonal lobe, flanked by a pair of laterals
on each side. ‘

Diener considers this genus as a descendant of Zhalassoceras Gemmellaro
(Fauna dei calcari con Fusulina, 1887, p. 69), which has somewhat simpler,
though ammonitic, septa, in which there are two digitate lateral lobes, and a
single simple auxiliary. 7halassoceras has a depressed subglobose form, with the
whorls usually broader than high, while the adults of Usswria are high whorled
and compressed. But the young of the latter genus are robust and subglobose,
resembling Thalassoceras both in form and septa, and the still youhger stages
ave like Dimorphoceras. These observations have been madé only on an Ussuria
Waageni Hyatt and Smith from the Meekoceras beds of Idaho, no young stages
of Ussuria compressa Hyatt and Smith  having been seen. ~ Zhalassocéras is
supposed to have been derived from Dimorphoceras, but this is based on the
resemblance of the adults, no observations having been made on its ontogeny.

Ussuria béars a certain resemblance to Sturia Mojsisovics, commonly assigned to
the Ptychitidee, in its compressed form, spiral strism, and complex septa, and a rela-
“tionship between the two genera is by no means unlikely, in spite of the difference’
in complexity of the septa.
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Hyatt? classed Ussurie in a new family Ussaritide, under the suborder Phyllo-
ceratida, but this was before any observations had been made on the ontogeny of the
genus or any species of it was known except the Siberian forms.

Ussuria is known at present only in the Lower Triassic, Proptychites beds of
Ussuri Bay in eastern Siberia, and in the Meekoceras beds of the Aspen Ridge in

" southeastern Idaho, and in the same formation in the Inyo Range of California, in all
three places associated with Meekoceras, Pseudosageceras, Ophiceras, and Danubites,
with closely allied species.

USSURIA COMPRESSA Hyatt and Smith, sp. nov.

Pl III, figs. 6-11.

Form compressedz involute, discoidal; whorls deeply embracing, and increasing
rapidly in height, the outer whorl being indented to one-fourth of its height by the
inner. Umbilicus closed, nmbilical shoulders broadly rounded. Sides gently con-
vex, with greatest breadth opposite the top of the inner volution. Venter rounded,
but very narrow. The whole form is thus seen to be lenticular, with the greatest
thickness of the lens exactly in the middle, and one-third of the diameter.

The surface of the cast is perfectly smooth, devoid of ribs, constrictions, or
other ornamentation; but in a few places the outer shell was preserved, adhering to
the cast, and on this were observed fine spiral lines like those on the shell of Stwria.

The septa are very complex, both lobes and saddles being thoroughly ammonitic,
much more complex-than those of Ussuria Schamarae Diener and U. Twanows Diener.

" The ventral lobe is divided by a broad, siphonal saddle, which in turn 1s broken up
by several small, short digitations, almost becoming adventitious lobes; the two
lateral lobes are deeply digitate, the first béing much more complex than the second. -
The auxiliary series consists of four or five small lobes scarcely individualized, and
inclined backward to the umbilical margin. The internal septa could not be observed
in detail, but broken whorls showed a large antisiphonal lobe, flanked by a pan' of
principal internal laterals on each side.

. Ussuria compressa has more compressed whorls than either of the Siberian
species and has also greater complexity of the septa, but undoubtedly belongs to the

same gerius with them.
Dimensions of the type specimen.

mm.
DAINOERT - - - oo e e et e e e e e e e aaaan 66
Height of last whorl.... ... ... ...l e eeeaeaaoa 45
Height of last whorl from the preceding.:...... AP 35
Width of last whorl o e iee———-- 20
Involution. ... . .. oo iaaan. e e e e et amecemmm e —————an 10
Width of umbilieus . .o .ovnn e e 0

aZittel’s Textbook of Paleeontology (Eastman’s translation), 1900, p. 566.
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This specimen was chambered throughout, and the species probably grew to
twice this diameter.. _

Ilorizon and locality.—In the Lower Triassic Meekoceras beds of the Union
Wash, near the Union Spring, about 15 miles southeast. of Independence, Cal.,
collected by J. P. Smith.

USSURIA WAAGENI Hyatt and Smith, sp. nov.

Pl. LXV, figs. 1-5; Pl. LXVI, figs. 1-12; PL LXVII, figs. 1 and 2; Pl. LXXXYV, figs. 1-8.

Discoidal, involute, laterally.compressed. Whorls high and increasing rapidly
in height, deeply embracing, and deeply indented by the inner whorls. Sides
flattened, with narrow rounded venter, and no marked umbilical shoulders. The
umbilicus is very narrow, being somewhat less than one-tenth of the entire diameter
of the shell. The height of the last whorl is more than one-half of the diameter of
the shell, the width slightly more than one-half of the height of the whorl, and it is
indented to nearly one-seventh of its height by the inner whorl.

The shell at maturity has the following proportions:

Diameter . ..o e e ... L0O
Height of last whorl. ... L. .56
Height of last whorl from the preceding . .. ... .. ... .. . ... ...l .43
Width of last whorl — ... . ..o ... e e ettt 29
Involution. ... e e i .13
Width of umbilicus .. ..o gt iitieeteeaaaeana. .08

The greatest width of the whorl lies at a point about halfway up the flanks,
some distance above the contact with the inner volution. The surface is nearly
smooth, showing neither ribs nor constrictions, but faint radial folds and strie of
growth. No spiral lines were seen on the shell, as was the case with Ussuric
compresse, but the surface was poorly preserved, and they may have been destroyed
by weathering.

The septa are very complex, consisting of a rather small external lobe divided
by a siphonal saddle, a small first lateral lobe, larger second lateral, and smaller third
lateral, besides a long series of auxiliaries, decreasing in size and complexity toward
the umbilicus. The external and the lateral lobes are deeply digitate, while the
auxiliaries are much simpler in form. The saddles are all narrower than the lobes
and somewhat phylloid. . . .

These septa are more complex than those of Ussuria Scﬁamarae Diener and
U. hoanowt Diener from Siberia, and of Ussuria compressa Hyatt and Smith from
Cahforma, but show that the species is congeneric with them. It must also be taken
into account that the Idaho species is very large, and that the Siberian species may
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have reached the same complexity of septation if such large speciméns of them had
been found. :

The foregoing description applies only to the mature shell, for the young stages
differ very much from the adult. An unusually good series of young stages was
obtained, and as they show clearly the phylogeny of the genus they have been fully
illustrated. The mature shell was found up to diameter of 150 mm. fully septate,
and the complete shell must have been nearly 300 mm. in diameter.

The smallest stage obtained has diameter of 5.5 mm., is evolute, little embracing,
with low broadly rounded whorls, with simple goniatitic septa. The form and septa
correspond to the Carboniferous genus Dimorphoceras. 'The change from glyphio-
ceran septa to those characteristic of Démorphoceras may be observed on the outer
volution of this specimen, which is figured on Pl. LXXXYV, figs. 5-8. For compari-
son with this the septa of Dimorphoceras Gilbertsoni Phillips and D. atratum Goldfuss,
of the Carboniferdus, are figured on Pl. LXXXYV, figs. 11 and 12.

At the diameter of 11 mm. the shell shows a transition from Dimorphoceras to
Thalassoceras. In the beginning of the digitation of the lobes, thé whorl becomes
higher at this stage, but not yet flattened as at maturity. This stage is figured on
Pl. LXXXV, figs. 1-4. For comparison with it, the septa of Thalassoceras Gem-
mellarot Karpinsky and 77 Phillipsi Gemmellaro are figured on Pl LXXXV figs.
9 and 10.

At the diameter of 13 mm. the form and septa are more like the highly special-
ized species of 7Thalassoceras known from the Permian; this stage is figured on Pl
LXVI, figs. 10-12. .

At the diameter of 17 mm. the shell and septa show a transition from Thalasso-
ceras to Ussuria in the flattening of the sides, increased height of whorl, greater
complexity of lobes; and pronounced development of the auxiliary lobes. This stage
is shown on PL. LXYV], figs. 7-9.

At diameter of 30 mm. the stage of development of the septa agrees with that of
Ussuria Schamarse Diener and U. Jwanows Diener, from the Lower Triassic of Siberia.
Ttis possible, however, that the species described by Diener may have been based on
young individuals. This stage of Ussuria Waagens is figured on Pl. LXVI, figs. 4-6.

At diameter of 35 mm. the shell and septa already show the most important
characters of maturity, but are not yet so complex as in the larger specimens. This
is shown on Pl. LXYVI, figs. 1-3.

The fully mature shell is figured on Pl. LXV, figs. 1-5, and Pl. LXVII, ﬁgs
and 2. The septa of Ussuria Jwanow: Diener, from the Lower Triassic of Siberia, are
figured for comparison on Pl. LXVI, fig. 25.

The development of Ussuric Waagens is remarkable, in that we can trace the
species in its ontogeny through stages corresponding successively to some glyphio-
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ceran form of the Carboniferous; then through the stage corresponding to the simpler
species of Dimorphoceras in the Mississippian; then to the more complex species of
Dimorphoceras of the Coal Measures; then to the simpler species of Zhalassoceras of
the lower Permian or Artinsk stage; then to the more complex Zhalassoceras of the
upper Permian; and lastly through gradually increasing complexity into Ussuria.
The stages come in the exact order of the geologic sequence of mature genera, so
that the agrcerhent of phylogeny and ontogeny is perfect. -

Of course this is what we should expect in Lower Triassic species, for the time of
the Meekoceras fauna is not gi’eatly removed from that of the Permian faunas of
Sicily and the Artinsk stage, nor yet very remote from even the Carboniferous. But
such close correlation of individual development and geologic history is rare even in
Lower Triassic species, and especially in such complex forms, where the adult differs
so markedly from the young.

Comparison with other species.— Ussuria Waageni Hyatt and Smith differs from
Ussuria Twanowi Diener and U. Schamarz Diener in the greater complexity of its
septa, but agrees with them in the general plan of lobes and saddles. It agrees in
general with Ussuria compressa Hyatt and Smith, from the Lower Triassic Meekoceras
beds of California, but differs from that species in the more robust whorl in all stages
observed. The saddles in both the American species are more digitate than in the
Asiatic forms, and the subdivision of the lobes is more complex. It has been
suggested by F. Frech¢® that the Siberian species of Ussuriz did not occur in the
Lower Triassic, as Diener supposed, but in the Permian. It is more likely, however,
that the Siberian as well as the American species of this genus belong to the Lower
Triassic, and that their greater simplicity of development is due to their occurrence -
in & lower horizon of the Triassic.

Horizon and locality.— Ussuria Waageni is rather common in the Meekoceras
beds, Lower Triassic, at the head of Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, southeastern Idaho. It was associated with Meckoceras gracilitatis
White, M. mushbachanum White, M. aplanatum White, Pseudosageceras inter-
montanum Hyatt and Smith, Flemingiles Russelle Hyatt and Smith, Hedenstroemia
Kossmati Hyatt and Smith, Ophiceras Diener: Hyatt and Smith, Paranannites aspen-
ensis Hyatt and Smith, Cordillerites angulatus Hyatt and Smith, Aspidites, Dan-
ubites, and many other forms characteristic of this horizon.

The specific name is given in honor of the late Prof. W. Waagen.

Suborder LY TOCERATOIDEA.

This suborder includes the families. Lytoceratidee and Phylloceratidse, which are
so various that a single short diagnosis can hardly cover both and include characters

aDie Dyas:.Lethreu Paleozoica, Bd. 2, Lieferung 4, p. 659.
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possessed by all genera of both families. The forms may be either evolute or
involute, high whorled or low. But they all agree in having the shell nearly
" smooth, ornamented only with varices or cross strim of growth, without keels,
knots, or strong lateral sculpture. The septa are ‘always phylloid in digitation;
in the primitive forms the saddles are rounded and entire, but in the more
specialized the saddles are also digitate, although not so much so as the lobes.

The Phylloceratidee appear to have developed out of the Lytoceratide in
the Upper Triassic. The Lytoceratide are first known in the Lower Triassic, but
beyond that their ancestry is in doubt. They are commonly supposed to have
been derived from Nomismoceras of the Carboniferous, but there are no connecting
links. Only the Lytoceratidz are represented in the American Triassic.

Family LYTOCERATID A.

Forms evolute, laterally compressed, surface smooth, ornamented only with
constrictions or low folds. Septa phylloid, saddles entire in more primitive forms, -
and digitate in more specialized forms.

The Lytoceratidee are represented in the American Triassic only by Mono-
phyllites, which occurs in both the Middle and the Upper Triassic. -

Genus MONOPHYLILITES Mojsisovics.

1879. Monophyllites, Mojsisovies, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Mediter-
ranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 135.

1882. Monophyllites, Mojsisbvics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol, .
Reichsanstalt, Wien, vol. 10, p. 204. '

1886. Monophyllites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg, sér. 7,
tome 33, No. 6, p. 72.

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

1895. Monophyllites, Diener, Cephalopoda of the Muschelkalk: Mem. Geol: Survey India, Pal. Indica,
ser. 15, p. 106.

Type.— Monophyllites Suessi Mojsisovics, Cephal. Medit. Triasprovinz, p. 205,
Pl LXXIX, fig. 4.

Evolute, discoidal, whorls increasing slowly in height, and little embracing;
umbilicus wide and shallow. Surface nearly smooth, but ornamented with cross
strize, and on some forms with varices, especially on the inner whorls.

Septa ammonitic, but simple. Saddles phylliform, lobes digitate, tri®nidian in
plan. The external lobe is divided by a narrow, simple siphonal saddle; the laterals
are two or three in number, decreasing in complexity toward the umbilicus; and
there is an auxiliary series, usually of two or threc small lobes of which the inner-
most may be goniatitic. '
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Monophyllites is characteristic of the Middle Triassic of the Alps, Spitzbel'gen,
Siberia, and Nevada, but has also been found in the Upper Triassic of the Alps
and California. :
The only American species yet described is M. bellingsianus Gabb.

MONOPHYLLITES BILLINGSIANUS Gabb.
Pl. XXV, figs. 8 and 4.

1864. . Ammonites billingsianus, Gabb, Geol. Survey California, Paleeontology, vol. 1, p. 26, P1. V, fig. 20.
1870. Ammonites billingsianus, Gabb, Am. Jour. Conchol., vol. 5, p. 8, PL V, fig. 3.

Form 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, éxposing the greater part of the inner volutions. Umbilical
shoulders 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 smooth, so far as known, and destitute of any kind of ornamen-
tation. _ ’

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 distinetly and symmetrically trifid; the
second lateral unsymmetrically trifid. The auxiliary consists of three small second-
ary 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 were drawn from a specimen in the Whitney collection,
on which the septa were not visible until prepared by the writers.

Horizon and locality.— Monop hyllites billingsiunus Gabb was found by the Geo-
logical Survey of California in the Middle Triassic of the East Humboldt Range,
Nevada. The specimen figured on Pl. XXIV, figs. 3 and 4, was loaned from the
‘Whitney collection of Harvard University.

Suborder PINACOCERATOIDEA.

Involute, discoidal, laterally compressed. = Surface smooth, septa lanceolate,
goniatitic,. ceratitic, or ammonitic, divided into numerous lobes and saddles, and
usually with adventitious lobes.

E. von Mojsisovics formerly included in thls group such diverse families as
Lytoceratide, Ptychitide, Hungaritide, and Meekoceratide. Cleared of these

a Am. Jour. Conchol., vol. 5, Pl V, fig. 3.
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foreign elements the suborder retains only the Pinacoceratide, Pronoritide, and
Noritide, all of which have much in common in form and septation. The diver-
gence of these three families from a common stock must have taken place in the
Devonian, but they developed on parallel lines, so that the resemblance persisted
~ even in the Triassic. Only a single Carboniferous genus of the Pinacoceratida is
known, Prodromites Smith and Weller; the Pronoritide are confined to the Pale-
ozoic, with the exception of Medlicottia, which ranges from the Permian into the
Lower Triassic, and Cordillerites Hyatt and Smith, and Lanceoldites Hyatt and Smith,
of the Lower Triassic; the Noritidee are confined to the Triassic, with the exception
of Darzlites Gemmellaro, of the Permian, and Schuchertites Smith, of the Pennsyl-
vanian. The grounds on which Waagen separated the Noritide from the Pinaco-
ceratide do not seem to the writers to be valid; but since no certain members of the
Noritidee occur in the American Triassic there is no need of further discussion.

Family PINACOCERATID.A. ’

Involute, laterally compressed, discoidal. Short body chamber; narrow venter,
either flattened with angular margins, or channeled, or with central keel. Surface
smooth or ornamented only with spiral ridges, or low folds. Septa lanceolate,
either dicranidian, prionidian, or ammonitic, but always with adventitious lobes.

This family probably connects with Beloceras Hyatt, of the Devonian, bat the
only intermediate genus vet known is Prodromites Smith and Weller,* from the
Mississippian (‘‘ Lower Carboniferous”) of America. In the Lower Triassic this
tamily is represented by Aspenites Hyatt and Smith, Clypites Waagen, Sageceras
Mojsisovics, Hedenstroemia Waagen, and Pseudosageceras Diencr; so that many
metbers of the family may be looked for in the Permian. In the Middle and Upper
Triassic the chief members are Pinacoceras, Arthaberites, Carnites, Placites, and

Sageceras.
Genus ASPENITES Hyatt and Smith, gen. nov.

Lype.— Aspenites acutus Hyatt and Smith, sp. nov.

Form compressed, involute, deeply embracing, discoidal; sides flattened, a’ do-
men acute and surmounted by a keel, umbilicus closed. Surface ornamented with
fine, strong radial folds.

Ventral lobe narrow and short, divided by a short siphonal notch; that is, one
small adventitious lobe on each side; three laterals, which are larger than the others,
and distinctly serrated. Following these is a short auxiliary series of goniatitic
lobes. The internal septa are unknown, also the length of the body chamber.

Aspendites is inost nearly related to Clypites Waagen, but differs from that genus
in the simpler lobes and in the possession of a keel. It shows also a certain resem-

« Prodromites, a new ammonite, genus from the Lower Carboniferous: Jour. Geol., vol, 9, 1901, No. 3, p. 255.
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blance to Prodromites Smith and Weller from the Mississippian, but is entlrely too
simple to have been a descendant of that highly specialized genus. Its form and
septa suggest a derivation from 7imanites of the Devonian.

Aspenites is known at present only from the Lower Triassic Meekoceras beds
of southeastern Idaho and of the Inyo Range in Inyo County, Cal. One species
only was found, 4. acufus sp. nov.

ASPENITES ACUTUS Hyatt and Smith, sp: nov.
Pl. 11, figs. 9-13; P1. 111, figs. 1-5.

Form discoidal, involute, deeply embracing, laterally compressed. Whorls high
and narrow, with flattened sides, and acute venter. Umbilicus closed. The height
of the last whorl is nearly three-fifths of the total diameter of the shell; its width is
somewhat more than one-third of its height, and it is indented to about three-eighths
of its height by the inner volution. '

The surface is nearly smooth, but ornamented with fine radial folds, visible on
the cast, stronger near the umbilicus, and becoming obsolete high upon the flanks.

The septa are lanceolate, consisting of an adventitious series, a lateral and an
auxiliary series. The saddles are all entire and rounded, the lobes of the adventi-
tious and of the auxiliary series are simple and pointed, while the laterals are ser-
rated. The external lobe consists of a short bifid ventral, flanked by'a single longer
and pointed adventitious lobe on each side. The first lateral is short and slightly
serrated, the second is longer and broader, the third short like the first, but broader.
The auxiliary series consists of two or thlee short-pointed lobes with broadly
rounded saddles. ’

The form and the septa suggest a derivation from' ZZmanites Mojsisovics of
the Devonian, as deseribed by E. Holzapfel.® Aspenites diflers from 7%manites in
the development of the adventitious series, and the serration of the laterals, but
its young stages are remarkably like the mature forms of the Devonian genus.
Timandtes is placed by some writers in the Prolecanitid®, by others in the Primor-
dialide, but its true position will probably be found to be along with Beloceras,
. as an offshoot from the Primordialid:e. !

Horizon and locality.— Aspendtes acutus was found by Alpheus Hyatt in the
Lower Triassic Meekoceras beds of Wood Canyon, near Soda Springs, Idaho, and
by J. P. Smith in the same formation on the Union Wash, near the Union Spring,
in the Inyo Range, California, about 15 miles southeast of Independence.

aDie Cephulopbden des Domanik im siidlichen Timan: Mem. Com. géol., St.-Pétersbourg, "vol. 12, No. 8, 1899.
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Genus SAGECHERAS Mojsisovies.

1872. Sageceras, Mojsisovics, Ueber die Entwicklung von Ammoniten in der Carbonischen Formation

’ Indiens: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 316. V

1873. Sugeceras, Mojsisovics, Das Gebirge nm Hallstatt: Abhandl. K.-k. geol. Reichsanstalt, Wien,
vol. 6, pt. 1, p. 69. } .

1879. Sageceras, (pars) Waagen, Salt Range Fossils, vol. 1, p. 87: Mem. Geol. Survey India, Pal.
Indica, ser. 13. ' ’

1882. Sageceras, Mojsisovics, Cephalopbden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 187. ’

Type.—* Goniatites” Havdingerv Hauer, Neue Cephalopoden aus dem rothen
Marmor von Aussee, Haidinger’s Naturwiss. Abhandl., vol. 1, 1847, p. 264, P1. VIII,
figs. 9-11.

Discoidal involute, laterally compressed, umbilicus very narrow; whorls thin,
deeply embracing, and increasing rapidly in height. Venter narrow with furrow
bounded by two sharp shoulder angles. Sculpture consisting of fine radial stris,
and fine spiral lines.

Septa lanceolate, divided into a great number of long and narrow tongue-shaped
entire saddles and bifid lobes. These increase in length from the short adventitious
lobes near the venter to the larger principal lateral lobes near the middle, and then
decrease again to the small auxiliary lobes outside of the umbilicus. The increase and
decrease are so gradual that no line can be drawn betwéen adventitious, principal,
and auxiliary lobes. _

The oldest known member of this genus is S@ecems hauerianum de Koninck,

from the Lower Triassic of the Salt Range; the next is S. Gabbi, Mojsisovics, of the
* Middle Triassic of Nevada; the other two known species occur in the Upper Triassic
of the Alps.
SAGECERAS GABBI Mo, sisovics.
Pl XXV, figs. 1-3; Pl. LXXIV, figs. 8 and 9; Pl. LXXV, figs. 14 and 15.

1864. Goniatites Huaidingeri, Gabb, Geol. Survey California, Paleeontology, vol. 1, p. 22, P1. V, figs: 8 and

10 (27 and 28). )

1873. Sageceras Gabbi, Mojsisovics, Das Gebirge um Hallstatt: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 1, p. 71.

- (Not 1864. Goniatites Haidingeri, Gabb, Geol. Survey California, Palzontology., vol. 1, Pl. 1V, fig. 10.)

(Not 1847.w Goniatites Haidingeri, Hauer, Neue Cephal. aus dem rothen Marmor von Aussee, Haid-
inger’s Naturwiss. Abhandl., vol. 1, p. 264, P1. V1II, figs. 9-11.)

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 flat-
tened, the venter narrow, channeled, with bicarinate edges.

16918-—No. 40—05——7 '
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The septa are lanceolate, divided into numerous long and narrow lobes and
saddles. The saddles are 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 descrlptlon of this species (p. 22, Pl. IV, fig. 10), a young
specimen of Zongobardites, 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. A

This species is nearly akin to Sageceras Haidingere Hauer, but, as Mojsisovics
points out, it has fewer lobes at the same size.

Horizon and locality.—Middle Triassic, Humboldt mining region, Nevada, col-
lection Geological Survey of California; and on the divide between the South
Fork of American Canyon and Troy Canyon, West Humboldt Range, collection
of J. P. Smith. ’

The specimen figures on Pl. LXXIV, ﬁgs 8 and 9; Pl LXXV figs. 14 and 15,
are from Troy Canyon, and are in the collection of J. P. Smith; Pl. XXV, figs. 1-3,
are copied from the Paleontology of California, vol. 1, PL. V, figs. 8-10.

Genus PSEREUDOSAGECHERAS Dicner.

1895. Pseudosageceras, Diener, Triadische Cephalopodenfaunen der - ostsibirischen Kiistenprovinz:
Mém. Com. géol., St.-Pétersbourg, vol. 14, p- 28, No. 3.

1902. Pseudosageceras, F. Frech, Lethaea Palacozoica, Bd. 2, Lieferung 4, p. 659.

1905. Pseudosageceras, Noetling, Untersuchungen iiber den Bau der Lobenlinie von Pseudosageceras

multilobatum Noetling: Pal®ontographica, vol. 51, pp. 155~ 260.

Type.— Pseudosageceras sp. indet. Diener, Triadisché Cephalopodenfaunen de_i'
ostsibirischen Kiistenprovinz, p. 28, P11, fig. 8

Shell compressed, involute, discoidal, deeply embracing, umbilicus closed, sides
flattened; venter narrow and angular, with a low sharp keel surmounting the venter.

Surface smooth, so far as known. .

Septa consisting of numerous long and narrow lobes and saddles; the saddles
arc all entire, and the lobes all divided; near the venter there is a series of shorter
adventitious lobes chiefly bifid, and on the flanks a series of several laterals, chiefly
trifid, but with secondary divisions. Below the chief laterals is a series of bifid
auxiliaries outside the umbilicus. o )

This genus resembles Sageceras Mojsisovies, but has more complex septa, and
can not possibly be the ancestor of it, since in Sageceras the lobes are always bifid,
the trifid stage never being reached. A near relative and possible ancestor of
Pseudosageceras may be found in Prodromites Smith and Weller (Jour. Geol., vol. 9,
p. 257) from the Mississippian (Lower Carboniferous), which may be a connecting
link with Beloceras Hyatt, of the Devonian, for Prodromites has the same involute,
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_compressed, acute form, and the numerous serrated lobes with a long auxiliary
series, but it has not developed the numerous adventitious lobes characteristic of
Beloceras and Pseudosageceras,; the writers, however, do not consider the adventitious
lobes of primary importance in classification, since they are developed in other
* groups that have no near relationship with the Pinacoceratidze.

This genus is known only from the Lower Triassic of Ussuri Bay, in eastern
Siberia, from the Lower Triassic of India, and from the corresponding beds of the
Aspen Ridge in southeastern Idaho and the Inyo Range in California.

Frech ¢ assumes that two geologic horizons are represented in the Proptychites
beds of Ussuria Bay, and that Ussuria and .Pseudosageceras came out of Permian
strata, while Meekoceras came out of Lower Triassic beds. This is, however, unlikely,
for J. P. Smith has found both Ussurie and /Fseudosageceras in the Inyo Range of
California and in the Aspen Ridge of Idaho associated with  Meckoceras gracilitatis
and numerous other specics of Meckoceras, and other forms equally characteristic of .
the Lower Triassic. But it is extremely probable that both genera will eventually
be found in the Permian, for the stocks to which they belong are already well
differentiated in the Carboniferous.

PSEUDOSAGECERAS INTERMONTANUM Hyatt and Smith, sp. nov.
Pl IV, figs. 1-3; PL V, figs. 1-6; Pl. LXIII, figs. 1 and 2.

Shell compressed, involute, discoidal, deeply embracing, with closed umbilicus,
and flattened sides, with gentle convex curve up to the venter, which is narrow, with
small furrow and two fine bordering keels. On this rests a central keel, which,
however, is usually broken off.

Septa consisting of numerous lanceolate lobes and saddles, the saddles all entire,
and the lobes mostly divided: Next to the venter is a series of two adventitious
lobes on each side of the short undivided ventral, of which the first is short and -
undivided, the second longer and bifid. Then follows a series of four principal
lateral lobes, of which the first is bifid, with a secondarj7 notch on the upper
prong, the second unsymmetrically bifid, with notches on hoth prongs, the third
unsymmetrically trifid, all the prongs being indented, and a fourth deeply and
unsymmetrically bifid. After the principal lateral lobes follows a series of six
irregular auxiliaries, of which the first and third are blﬁd, and the others apparently
entire. This septation is seen to be more complex than on Diener’s type species,
but is of the same general character. Also Diener’s specimen was very imperfect,
and if better preserved might have shown these same characters, so that the two are
certainly congeneric. )

The length of the body chamber is unknown, as all the speciméns were

"septate, but imperfect individuals of 115 mm. diameter have been found.

a Lethaza Paleozoica, Bd. 2, Lieferung 4 (1902), p. 659.
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Dimensions of the type specimen, from the Lower Triassic Meekoceras beds of Wood Canyon, near Soda
- Springs, Idaho.

mm
Diameter . ...t e e leeiieaiiiaecieaeaaaaaan . 93
Height of last whorl. oo . e 56
Height of last whorl from the preceding ......._ e et meeeie i aeaoaas 33
Breadth of last whorl........ e e aaaas e aaaaan 19
Involution. ... . i i i e 23
Width of umbilicus. ... ...oeo it it S 2

The whorl is indented to nearly one-half its height by the inner coil, and the
greatest breadth lies just opposite this point.

Horizon and locality.—Lower Triassic Meekoceras beds of Wood Canyon, 9 miles
east of Soda Springs, Aspen Ridge, southeastern Idaho; and the same formation
“on the Union Wash, 8 miles east of Skinner’s ranch, Inyo County, Cal., near
the old McAboy trail from Owens Valley over the Inyo Range to Salinas Valley.
In both Idaho and California it is associated with Meckoceras gracilitatis White,
M. (Gyronites) aplomatwm White, and M. (Konenckites) mushbachanwm White, and
many other svecies common to the two beds, enough to make certain the corre-
lation of the Meekoceras beds in. California and Idaho. It was also found by
Mr. R. S. Spence in the Columbites beds, 1 mile west of Paris, Bear Lake
County, Idaho, associated with Columbites parisianus Hyatt and Smith, Prionolobus
Jacksont Hyatt and Smith, Ophiceras Spencei Hyatt and Smith, Celtites sp. nov.,
Meckoceras pilatum Hyatt and Smith, etc.

Genus HEDRENSTR(EMIA Waagen.

1895. Hedenstreemia, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p.
140: Mem. Geol. Survey India, Pal. Indica, ser. 13.

. 1897. Hedenstreemia, Diener, Cephalopoda of the -lower Trias: Himalayan Fossils, vol. 2, pt. 1, p.
60: Mewm. Geol. Survey India, Pal. Indica, ser. 15. '

1900. Hedenstremia, Hyatt, Cephalopoda (in Eastman’s translation of Zittel’'s Text-Book of
Palzontology, vol. 1), p. 555. :

1900. Anahedenstreemia, Hyatt, Cephalopoda (in Eastman’s translation of Zittel’'s Text-Book of
Palzontology, vol. 1), p. 555.

Type.— Coratites Hedenstrami Keyserling, Bull. Acad. imp. sci. St.-Péters-
bourg, vol. 5, No. 11, p. 166, Pl II, figs. 5~7; and E. von Mojsisovics, Arktische
Triastaunen, p. 80.

Form involute, discoidal, laterally compressed. Whorls high, nalrow, deeply
embracing, and deeply indented by the inner volutions. Sides flattened, venter
narrow, bounded by distinct angles, with slight ventral furrow.

Surface smooth, so far as known. Umbilicus narrow, almost closed.
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Septa complex, consisting of one or two adventitious lobes. Three or more
laterals, .and a long auxiliary series. The lobes are all serrated and the saddles
entire.

Hedenstremia resembles Pseudosageceras, with which it is associated, in form,
but differs from that genus in lacking the lanceolate type of -lobes. It also resem-
bles Cordillerites Hyatt and Smith, but does not have the complexity of the lat-
eral lobes, nor the tongue-shaped bifid lobes of the auxiliary series that are
characteristic of Cordillerites.

"The type species of Hedenstramio was assigned by Mojsisovics to Meckoceras,
but that genus never has adventitious lobes, nor a long series of auxiliaries, and
therefore Waagen placed it in a new genus under the subfamily Hedenstreeminge in
the Pinacoceratidee. . This has been accepted by C. Diener,” who added another
species, H. Mojsisovicst Diener.  Meckoceras furcatwm Mojsisovies was also included
by Waagen and Diener in Hedenstranmia, but E. Haug? assigned it to Nordtes, to
which genus it has a certain resemblance in form. E. von Mojsisovics® has recently
chosen this species as the type of a new genus 7zllerites, under the family Novitide,
thus leaving only two accepted species under Hedenstremia, H. Iledenstremi, and
H. Mojsisovicesi. '

Occurrence.— Hedenstraemia has been found up to the present time only. in the
upper part of the Lower Triassic in northern Siberia and in the Himalaya Mountains
in India. It has-recently been found by J. P. Smith in the Meekoceras heds of the
Lower Triassic of southeastern Idaho and eastern California, in both cases associated
with Meckoceras gracilitatis, and many other characteristic forms.

HEDENSTR(EMIA KOSSMATI Hyatt and Smith, sp. nov
Pl. LXVII, figs. 3-7; Pl. LXXXIV, figs. 1-10.

Involute, discoidal; whorls laterally compressed, high and increasing rapidly in
height. Venter narrow, triangular; and with slight ventral depression between the
shoulder angles. Umbilicus narrow, almost closed. Surface smooth on both shell
and cast. : h

The septa are complex, consisting of an adventitious series of lobes, laterals, and
a long auxiliary series. The first adventitious lobe is short and narrow, less than
one-half the size of the second lateral; the first lateral slightly longer and about twice
as broad as the adventitious lobe, and the second lateral shorter, and nearly as broad.
The third lateral is shallow, but shaped like the second. These are all distinctly

aCephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 60: Mem. Geol. Survey India, Pal. Indica, ser. 16.

bLes Ammonites du Permien et du Trias: Bull. Soc. géol. France, ser. 8, tome 22, 1894, p. 393.

¢Cephalopoden der Hallstitter Kalke, Supplement-Heft (1902), p. 311: Abhandl, K.-k. geol. Reichsanstalt, vol. 6,
pt. 1 (1902), p. 811. . ’
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serrated. Then follows a long series of short tongue-shaped auxiliaries, growing .
smaller toward the umbilicus. . ) ' :

In the later adolescent stage the ventral furrow is distinct, but disappears before
maturity.

~ In the earlier adolescent stage the venter is rounded, the whorl proportionally
more robust, and the surface is sculptured with lateral ribs. - The young stages are
absolutely unlike those of the Meekoceratidee, but resemble those of Cordillerites.
Both genera probably come from a common ancestor.

Hedenstramia Kossmati is evidently closely allied to H. Mojsisovicsi Diener @ of
the Lower Triassic of India, from which it differs chiefly in the narrowness of the
umbilicus, the shape of the whorl, the smooth surface, and character of the septa
being virtually identical in the two species. It is thought best, however, for the
present to kecp them separate, until suflicient material of the Indian and the Ameri-
can forms should be found to show whether they are perfectly similar at the same
size. ' '

Occurrence.— Hedenstromia Kossmati was found by J. P. Smith in the Lower
Triassic Meekoceras beds, at the head of Wood Canyon, 9 miles eastof Soda Springs,
in the Aspen Ridge in southeastern Idaho, associated with Meckoceras gracilitatis
White, M. mushbachanum White, M. aplanatum White, Flemengites, Ussuria, Cor-
dillerites, Nammites, Ophiceras, Aspenites, Pseudosageceras, and many other forms
characteristic of the Lower Triassic. Probably the same species was found by J. P.
Smith in the Meekoceras beds of Union Canyon, in the Inyo Range, about 15 miles
southeast of Independence, Inyo County, Cal., associated with virtually the same fauna.

It would seem that Hedenstramia, in both Asia and America, is characteristic of
the upper horizon of the Lower Triassic, the Flemingites beds, or what was formerly
called by Diener the Subrebustus beds, for the associated faunas are very similar in
India, Siberia, Idaho, and California. The specific name is given in honor of
Dr. Franz Kossmat, of the Imperial Geological Survey of Austria.

Grenus CLYPITES Waagen.

1895. Clypites, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 142: Mem. Geol.
Survey India, Pal. Indica, ser. 13.
1902. Aspidites (pars), F. Frech, Letheca Paleeozoica, Bd. 2, Lieferung 4, p. 637.

Type.— Clypites typicus Waagen, Fossils from the Ceratite Formation, p. 143,
PL. XXI, figs. 7 a and b. ' :

Involute, laterally compressed, deeply embracing, inner whorls concealed hy
the outer; umbilicus narrow; sides flattencd; venter flattened, narrow, with sharp

a Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, 1897, p. 63, Pl. XX, fig.1: Mem. Geol. Survey India,
Pal. Indica. ser. 15.
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abdominal shoulder angles, which may even almost form lateral keels bordering an
abdominal furrow. ‘

Surface smooth except the faint radical folds and strize. —

Septa ceratitic, external lobe divided by a broad saddle, which is broken up by
adventitious lobes and saddles; first lateral lobe strongly developed; second lateral
lobe sometimes not differentiated, auxiliary series long, consisting of small, irregular
lobes and saddles, as in Aspidites, but usually simpler than in that genus.

Clypites is closely related to Hedenstramio Waagen, but in the latter genus
hoth' the adventitious and the auxiliary series of lobes and saddles are much more
individualized. Another near relative is Aspenites Hyatt and Smith, but this genus
has a sharp venter, with a keel, and is much more compressed laterally. All these
forms, however, seem to be closely related to Prodromites Smith and Weller, of the
Mississippian (Liower Carboniferous), which may be a connecting link between them
and Beloceras. '

Clypites is known only from the Lower Triassic Ceratite formation, of the Salt
 Range in India, and Alpheus Hyatt found one species in the Lower Triassic Meeko-
ceras beds of the Aspen Ridge, southeastern Idaho. A

CLYPITES TENUIS Hyatt and Smith, sp. nov.
PL 1, figs. 4-8.

Form involute, discoidal, laterally compressed, deeply embracing. Whorl high
and narrow, with flattened sides, and narrow-channeled venter, with bmngulal mar-
gins. Umbilicus closed. Surface cast smooth, shell unknown.

Septa lanceolate, with auxiliary, lateral, and adventitious series. The exter-
nal lobe is divided by a small siphonal notch into two short ventrals; the adventi-
tious lobes consist of a single pair of serrated lobes; the two laterals are broader,
longer and more distinctly serrated; the auxiliary series consists of seveul short,

pointed lobes, with broadly rounded saddles.
' In youth the venter is biangular, without the channel; the ventral lobe is undi-
vided, thus forming, with the two adventitious lobes, a trifid external.

The septa are simpler than on any of the species described by Waagen, but
the resemblance is sufficient to class them in the same genus. This species has a
considerable resemblance to Aspenites Hyatt and Smith, but differs in its biangular
instead of acute venter. The septa are almost identical on the two.

Horizon and locality.—In the Meekoceras beds, about 9 miles east of Soda
Springs, Idaho, in Wood Canyon, near the divide, associated with Meckoceras
gracilitatis, M. mushbachanum, and M. aplanatum. Collected by A. Hyatt, 1888.
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Genus HAURERITES Mojsisovics.

1893. Hauerites, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 517. .

1896. Hauerites, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K, _
Akad. Wiss., Wien, vol. 63, p. 645. _

Type.—Ammonites rarestriatus Hauer, Neue Cephalopoden aus den Marmor-
schichten von Hallstatt und Aussee; Haidinger’s Naturwiss. Abhandl., vol. 3, 1849,
p. 11, PL. V, fig. 10; Pl VI, figs. 4 and 5; and K. von Mojsisovics, Cephalopoden
der Hallstitter Kalke, p. 529, PL. CL, fig. 5. :

Involute, discoidal, laterally compressed, deeply embracing, and deeply indented
by the inner whorls. Umbilicus narrow, concealing the inner whorls. Sides
flattened-convex, curving without abdominal shoulders up to the narrow venter,
which is decply channeled and bounded by narrow keels.

Sides ornamented with fine sigmoidal fold-like ribs, and with striee parallel
to these. Body chamber short.

Septa ammonitic, not deeply digitate, and very little above the ceratitic stage
of development. They consist of a series of adventitious lobes, an external lobe,
a first and second lateral, and an auxiliary series. The adventitious lobes are
formed by secondary division of the siphonal and first lateral saddle.

This genus was first deseribed by Mojsisovics as a subgenus of Cyrtopleurites,
but he afterwards gave it independent rank. It was classed by him with the
Ceratitidee, but the character of the septa and the ontogeny of the group forbid
such a classification. The young stages of this genus bear no rvesemblance to
Dinarites or Tirolites, but do resemble the genlis Ambites, supposed by Waagen
to be one of the stock forms of the Noritidie. The characters of the septa are
such that this genus must be placed in Waagen’s group of Pinacoceratidee, although,
according to the opinion of the writers, this group is not homogeneous.

Hauerites is known only from the Upper Triassie, Karnic, and Noric stages of
the Alpine province; Karnic stage of the Himalayas; and the same formation in
California, where: it is represented by two_species, [, Ashleyi, sp. nov., and one
undescribed species. '

HAUERITES ASHLEYI Hyatt and Smith, sp. nov.

Pl XXXVII, figs. 10-12.

Involute, discoidal, laterally compressed. Whorl high, with flattened-convex
sides, and narrow venter,-élightly concave, bounded by sharp marginal shoulder
angles. Deeply embracing, and deeply indented by the inner whorl. Umbilicus
narrow, almost closed, not exposing any of the interior volutions. The height of the
whorl.is three-fifths of the total diameter, and the width is one-half of the height.
It is indented to slightly more than one-third of the height by the inner whorl. The
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width of the venter between the marginal angles is 2.5 mm. on a specimen of 40 mm.
diameter. The surface ornamented with rather strong sigmoidal ribs and parallel
cross strize, that bend sharply forward in the middle of the flanks, and then back-
ward toward the abdominal shoulders, where they again curve forward, slightly
crenulating the shoulder angles. )

The septa are ammonitic, but very little above the ceratitic stage of development,
the lobes being only slightly digitate, and the saddles slightly serrated. The external
lobe is divided by secondary saddles into a series of adventitious lobes, all short and
acute; the first lateral is long and wide, somewhat digitate, the second lateral is
much smaller and simpler. The auxiliary lobe is divided into several small lobes.

Hauerites Ashleyi is most nearly related to 71. Asculapii Mojsisovics,® but differs
in its flatter and broader venter, shallower ventral furrow, weaker crenulation of the
marginal shoulder angles, and less complex septa. Also in 71, ZSculapii the first
lateral saddle is unsymumetrically divided, which is not the case with /7. Ashleyi.

There is no other described species. with which this form may be compared, but
in California it is accompanied by an undescribed species that is smoother, flatter,
thinner, lacks crennlations on the shoulder angles, and has merc complex septa.
The two species can, however, easily be distinguished from each other,

Horizon and locality.— Hauerites Ashley: was found by J. P. Smith in the
Upper Triassic zone of Tropites subbullatus, of Shasta County, Cal., 3 miles east
of Madison’s ranch, in the -limestone beds on the divide between Squaw Creek and-
Pit River, and one-half mile north of the trail across the divide.

Grenus DIENHERIA Hyatt and Smith, gen. nov.

Type.— Dieneria. Arthabers Hyatt and Smith, sp. nov. 7

Involute, laterally compressed, discoidal deeply embracing whorls, .deeply
indented ‘by the inner volutions. Sides flattened, venter narrow, with angular
margins, and without furrow or keel. Umbilicus very narrow, exposing but little
of the inner whorls. Surface smooth, ornamented only with flexuous lines of
growth. Septa very simple, just in the transition from goniatite to ceratitic stage.
The external lobe is divided by a shallow siphonal notch; the first lateral lobe is
broad, shallow, and slightly serrated; the second lateral is smaller and entire;
following™ this the septum runs in a nearly straight line to the umbilical suture,
with the auxiliary lobes indicated only by undulations. ' i

This genus resembles greatly Ambites Waagen, from which it differs in the
slightly serrated first lateral lobe, which in Ambites is entire. The young are
exactly like Ambites. !

Dieneria is known only from the Upper Triassic zone of Tropiies subbullatus,
of Shasta County, Cal., where it is represented by a single species. .

aCephalopoden der Hallstitter Kalke: Abhandl, K.-k. geol. Rbichsanstalt, Wien, vol. 6, pt. 2, p. 527, PL. CLIX, fig.7.
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DIENERIA ARTHABERI Hyatt and Smith, sp. nov.
Pl. XXXVII, figs. 18-16, P1. LXXX1, figs. 10-25.

Form involute, discoidal, laterally compressed. Whorl high, and increasing
- rapidly in height; deeply embracing, and deeply indented by the inner whorls.
Umbilicus very narrow, almost closed, exposing only the umbilical shoulders of
the inner whorls. Sides almost flat; venter narrow and flat, bounded by angulal
margins; without ventral furrow or keel.

The height of the whorl is seven-twelfths of the total diameter, and the width
is about one-third of the height. The indentation or involution is less than one-
third of the height of the whorl.

The surface is smooth, ornamented only with fine, flexuous cross strie of
growth. '

Septa very simple, only the first lateral lobe being slightly berratcd all the
other lobes and the saddles being entive. The external lobe is divided by a
shallow siphonal notch into two small branches; the first lateral is broader, deeper,
and weakly scrrated; the second lateral is small and entive; the auxiliary series is
represented by a nearly straight line, with only slight undulations on-the flank
just above the umbilicus.

The young of this species is more robust than the mature shell, and has
rounded venters, without abdominal marginal angles. The septa are goniatitic,
and are like those of Ambites Waagen, from which Dieneria probably descended.
Dieneria Arthaberi has a strong cxternal resemblance to Hauerdtes Ashley: Hyatt
and Smith, but differs in its less complex septa, in the absence of lateral ribs,
and abdominal furrow.

The abdominal angles appear at diameter of 3.5 mm., and the first lateral lobe
becomes serrated at 8 mm.

The young stages of Hauerites are like the mature forms of Diencria, and both
genera in the young stages resemble also Beneckeia tenwis Seebach; but the mature
form of Dienceria Arthabers differs from that species in lacking a ventral keel, and in
having the septa simpler. On Beneckeia both the first and the second lateral lobes .
are serrated, and the auxiliary series has distinet lobes.

The genus Ambites, to which the young stages of Diencria are compared, is
assigned by Waagen to the .Noritide, but the writers think this group should be
assigned to the Pinacoceratidze.

Dimensions of a young specimen in the Ambites stage, figured on Pl. LXXXI, figs. 15-18.

mnt.
Diameter...... .._..... . R [ [, 3.60
Teight of last whorl .. . iiiiiiaaaas 1.92
Height of last whorl from the preceding.._.___ . .. . .. ... ... 1.48
Width of last whorl - ..o i 1.24
Involution . ... iceicacmaaeaaan .44

Width of umbiliCus « «eoneeeeeoneeeoon e .72
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Dimensions. of the type specimen.

mm
0 e 1) NP 15
Height of last whorl. . . ... e e e ceeas 8.5
Height of last whorl from the preceding. .. ... ... . . .. ... .. 6
Width of last whorl.. _..... _............. «.... e e 2.7
R0 L Tc) U R 2.5
Width of umbilicus - - ... e 2

Horvzon and locality.— Dieneria Arthaberi was found by J. P. Smith in the Upper
Triassic, zone of Tropites subbullatus, of Shasta County, Cal., 8 miles east of Madi-
son’s ranch, on the divide between Squaw Creek and Pit River, one-half mile north
of the trail from Madison’s to Brock’s ranch.- It was associated with a lal ge number
of typical species of the uppe1 Karnie horizon.

Genus PLACITHES Mojsisovics.

1896. Placites, Mojsisovics, Ueber den chronoiogischen Umfang des Dachsteinkalkes: Sitzungsber. K.
Akad. Wiss., Wien, vol. 105, pt. 1, p. 18.

1896. Placites, Mojsisovics, Obertriadischen Cephalopoden Faunen des Himalaya: Denkschr K. Akad.
Wiss., Wien, vol. 63, p. 663.

Type.—Group of Pinacoceras platyphyllum Mojsisovics.

Form involute, laterally compressed, discoidal, whorls deeply embracing and
deeply indented by the inner volutions; sides flattened, venter narrow and rounded.

Surface smooth, destitute of all ornainentation.

Septa complex, digitate, with an external, two principal lateral lobes, and a
series of auxiliaries. At maturity the external lobe is secondarily divided into a
short adventitious series. '

This genus is characteristic of the Upper Triassic of the Mediterranean and
Oriental regions, having its beginning in the Karnic stage, but becoming much more
common in the Norie. In America it is represented by a single species, in the Noric
stage, of Nevada.

PLACITES HUMBOLDTENSIS Hyatt and Smith, sp. nov.
Pl. LVI, figs. 10-25.

. Involute, discoidal, laterally compressed; whorl high and narrow, increasing
rapidly in height, deeply embracing, and deeply indented by the inner volutions;
venter narrow and rounded.

Surface smooth. Length of body chamber unknown.

Septa complex, deeply dlolmte, showing an external, two principal lateral lobes,
and a short auxiliary series. The external lobe is divided into small branches that
might be termed an adventitious series, but the septa do not resemble those of the
undoubted Pinaoo_ceratoidea.'
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Placites humboldtensts Hyatt and Smith is a very near ally of P. Sekuntala
Mojsisovics,® of the Noric stage of India, but differs from that species in the greater
complexity and deeper digitation of the lobes and saddles.

Dimensions of the type specimen.

. . mim.
Diameter . .o e ieaiieieaeaaann 27
Height of last whorl ... . __.... (. ... ............. R 16
Height of last whorl from the preceding. .. ... ....................o....i...... 11
Width of last WhOTL ..o oceee et [T 7.5
Involution .ot 5
Width of umbilicus ..o o e ieeiiceaaa- 0

Horizon and locality.—Mauttleberry Canyon, West Humboldt Mountains, on
road 8 miles southeast of Lovelock, Nev., associated with /seudomonotis subcirculorss
Gabb, Arcestes Andersons, sp. nov., Rhabdoceras Russelli Hyatt, and Halorites sp.
Collected by J. P. Smith, May, 1902

Family PRONORITIDZ.

Under this head the writers group all forms closely allied with Pronorites;
these are characterized by compressed whorls, little sculpture of the shell, rather
short body chambers, and lanceolate septa, with pronounced development of the
auxiliary, and little development of the adventitious series of lobes. Karpinsky ®
has given almost a monograph of this family, and has traced the ontogeny of several
Paleozoic genera, so that a comparison of later forms is easy, and the relations
between phylogeny and ontogeny are clear. This is one of the few families in
which we can trace with certainty a series of forms leading up from those with
simple goniatitic lobes to those with complex ammonitic septa; and in which in the
ontogeny of each genus we can find its family history repeated in abridged from.

This family includes Pronorites Mojsisovics, Sicanites Gemmellaro, Propina-
coceras Gemmellaro, Medlicottia Waalgen, of the Paleozoic, and Cordillerites and
Lanceolites Hyatt and Smith, of the Lower Triassic; Medlicottia has also been cited
by C. Diener,c from the Lower Triassic of India, but later researches have made it
probable that this. species came from the upper Permian. Karpinsky has shown
that Pronorites in its development can be traced back to Prolecanites; that Sicanites,
Propinacoceras, and Medlicottia all show in their ontogeny their origin in FPronorites.
In this paper the writers describe the ontogeny of Cordillerites, which genus goes
through stages corresponding in succession to [rolecanites, Pronorites, Sicanites,
and Cordillerites. The ontogeny of Zanceolites is only imperfectly known, but it

aObertriadischen Ccphalopoden-Faunen des Himalaya: Denkschr., K. Akad. Wiss., Wien, vol. 63, 1896, p. 665, Pl.
XIX, figs. 3-5.

b Ammoneen der Artinsk-Stufe: Mém. Acad. imp. sci. St.-Pétersbourg, sér. 7, tome 37, No. 2, 1889.

¢ Cephalopoda. of the lower Trias.: Iimalayan Fossﬂs, vol. 2, pt. 2 (1897), p. b8, Mem. Geol. Survey India, Pal. Indica
ser. 15.
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points to the Pronoritidee of the Paleozoic as the ancestral stock of the genus.
Both of the American representatives of the Triassic Pronoritide are so primitive
- in their stage of evolution that they appear to be rather little modified survivors
of Permian types than characteristic Lower Triassic ammonites. o

C. Diener® has described, from the Middle Triassic of the Alps, a genus
Awrthaberites, which apparently is closely allied with Cordillerites, on account of
its tripartite external lobe and the lanceolate characters of its lobes and saddles.
It differs from the rest of the Triassic members of the Pronoritidee in the minor
development of the adventitious series. This is the only geiius above the Lower
Triassic that is thought to represent the stock of Pronorites.

Grenus CORDILLERITES Hyatt and Smith, gen. nov.

Type.— Cordillerites angulatus Hyatt and Smith, Lower Triassic.

This genus is compreésed, involute, deeply embracing, robust, with flattened
sides, flat angular venter, and narrow umbilicus. The only surface sculpture visible
on the casts consists of faint radial folds and striee of growth. The septa are
lanceolate, with rounded saddles, and lobes partly serrated. - The external or siphonal
lobe is tripartite, as in Pronorites. There is a short series of lanceolate simple or
bifid adventitious lobes, a series of laterals that ave partly bifid and partly trifid,
and a long series of auxiliaries, of which those nearest the umbilicus are undivided.
The general plan of the septa is very like that of Pseudosageceras, but the
lobes are not nearly so complex nor so numerous. There is a closer resemblance
to Arthaberites Diener (Die Triadische Cephalopoden-Fauna der Schiechlinghshe bei
Hallstatt,? p. 17, PL. 11, figs. 4, a—c), but the lobes of Arthaberites are uniformly
trifid, and are of simpler plan than those of Cordillerites.

An equally close resemblance exists with Prodromites Smith and Weller, of the
Mississippian (Lower Carboniferous), but Cordillerites has a flattened venter and no
keel, and the general plan of the septa, while superficially similar, in important
details is (uite dissimilar.

The ontogeny of the only known species of 007 dillerites shows clearly the or igin .
of the genus. The earliest ohserved stage resembles Prolecanites, having a some-
what compressed moderately involute form, with an undivided ventral lobe, and two
or more lanceolate lateral lobes. After this follows a stage in which the ventral
lobe becomes tripartite, corresponding to LParaprolecanites. The outline of the
whorl then becomes subquadrangular, and the first lateral lobe becomes bifid, cor-
responding to Fronorites. - Shortly after this, the first lateral lobe becomes tripartite,
still correspondmg to Lronorites, as some species of that genus have this character.

aDije Triadische Cephalopoden-Fauna der Schiechlinghdhe bei Hallstatt: Beitr. Pal. und Geol. Osterreich- Ungums
und des Orients, vol. 13, p. 17, P1. IT, fig. 4, a-c.
b Beitr. Pal, und Geol. Osterreich-Ungarnsg und des Orients, vol. 13 (1900).
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Then the second ldateral lobe becomes bitid, and the form is transitional from
Pronorites to Sicanites. Next, the first lateral saddle becomes indented, the begin-
ning of the adventitious series, which develops with great rapidity, though not
reaching the number of the auxiliaries, which began earlier; that is, with the
Pronorites stage.

The large tripartite lateral lobe of Cordillerites corresponds to the bifid or
tripartite lateral of Pronorites; the adventitious lobes are made by subdivision of
the first lateral saddle, and at maturity may number as many as three. The second
lateral lobe at maturity is tripartite, and just before maturity is bitid. The third
lateral lobe becomes bifid at maturity, and before maturity is undivided. The
auxiliaries decrease in size and complexity toward the umbilicus, as they do in all
genera of the Pronoritidee. .

This development shows the intimate kinship of Cordilierites with Medlicotiia,
from which it differs only in the form of the external lobe, the exaggerated
development -of the lanceolate adventitious lobes, and the tripartite laterals.
Medlicottia in its ontogeny goes through stages corresponding successively to
Prolecanites, Paraprolecanites, Pronoriles, and Sicanites, just as does Cordillerites,
but diverges in the peculiar development of the siphonal lobe and the external
saddle.

Cordillerites is known only from the Lower Triassic Meekoceras beds of the
Aspen Ridge, in southeastern Idaho, where it is represented by a single species.

CORDILLERITES ANGULATUS Hyatt and Smith, sp. nov.
Pl. II, figs. 1-8; Pl. LXVIII, figs. 1—10; Pl. LXXI, figs. 1-6; Pl. LXXXYV, figs, 14-20.

Form compressed, involute, discoidal, deeply embracing, the outer whorl being
indented to one-third of its height by the preceding whorl. Umbilicus closed.
Sides with rather abrupt umbilical shoulders, and gentle convex curve up to the
abdominal shoulder angles. Venter flat and rather broad, with abdominal furrow
in youth, which disappears in age. Surface ornamentation consisting of obscure
radial folds and stris of growth. The length of the body chamber is unknown.

Septa lanceolate, with rounded saddles, Aind tongue-shaped lobes mostly cither
bifid or trifid. The ventral lobe is rather short and tripartite. Near the abdominal
shoulders is a series of three adventitious lobes, increasing in size away from the
venter; the first of these is undivided, the second and third bifid. The third
adventitious lobe is very large, deeply bifid, and occurs well down on the flanks;
from its size and position it might well be called a lateral lobe, if it were not a
secondary development out of the external saddle. Its nature as an adventitious
lobe would not even be suspected if one could not trace its gradual growth from
a mere notch in the external saddle. '
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The true lateral lobes are two in number; the first is regularly and deeply
tripartite, and longer and broader than the third adventitious lobe; the second is
irregularly tripartite, with the prong nearest the venter longer than the other
two, which are separated only by a shallow notch.

After this follows a long series of auxiliary lobes, growing smaller toward
the umbilicus; the first three ave distinctly bifid, the others, two in number, are
apparently simple. The details of the internal septa could not be seen, but there
is a long antisiphonal lobe, flanked by at least five internal laterals. _

Stages of growth.—In its ontogeny Cordillerites angulatus shows its history
_ and derivation from Pronorites. In the youngest stage seen, at a diameter of 2.5
mm., the whorl is moderately involute, rounded and somewhat compressed laterally.
The septa consist of an undivided ventral lobe and two laterals. This stage corre-
sponds to Prolecanites of the Devonian and Carboniferous.

At a quarter of a revolution farther on, diameter 3.5 mm., the ventral lobe
beging to divide, and becomes indistinctly tripartite, and at the same time a third
lobe is added outside of the umbilicus. '

At the diameter of 4 mm., two septa farther on,'aﬁd about one-eighth of a
revolution more, the first lateral lobe begins to divide. This is the beginning of
the [Pronorites stage, and the likeness is made greater by the accompanying
development of.the auxiliary series. :

A quarter of a revolution farther on, at a diameter of 5.5 mm., the second
lateral lobe becomes bifid, and the first is distinetly tripartite. Pronorites never
had this character, but a descendant of that genus, namely, Sicanites of the Permian,
did have it. This stage may, therefore, be said to be transitional from Fronorites
to Szcanites. ~ 1t lacks, however, a character that was distinctive of Sicanites, the
division or notching of the external saddle. '

At the diameter of about 7 mm. this notching of the external saddle begins,
and the development of -the adventitious series of lobes is inaugurated. Even then
this stage can not be said to correspond absolutely .with Sicanites, for the parallelism
is obscured by the earlier inheritance in the larva of the tripartite principal
lateral lobe, a character that Sicanites never acquired. This merely means that
we have occurring simultaneously in this stage of growth some characters that
were characteristic of Secanites, along with others that were characteristic of
descendants of that genus. o ‘

The Sicanites stage of growth is very short, just as was the life of that genus
in the geologic succession;, and very soon it is obscured by the appearance of
characters that belonged to the mature stage. This follows naturally from the
unequal acceleration of characters in inheritance.

When the adolescent stage is well advanced there is a single adventitious lobe,
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but this is soon followed by the appearance of a second smaller lobe nearer the
venter, by further division of the external saddle. The first adventitious lobe by
this time has become bifid, and the second soon becomes so.

‘At diameter of 10 mm. the septa correspond to Sicanites, and at 12 mm. they
resemble those of the more primitive species of Propinacoceras, in the development
of two distinct adventitious lobes. ' :

At the diamoter of 17 mm. the first adventitious lobe is divided, the second
still simple, and the third is just beginning to form. No change has taken place
in the first lateral lobe, but the second has become tripartite instead of bifid, and
the first auxiliary has become bifid. The other auxiliaries remain simple, as they
do through life. At this stage there is a simultaneous occurrence of characters
that belonged to Propinacoceras and Cordilleriies. -

The only advance to be made now is the development of the third adventitious
lobe by a further division of the external saddle. This takes place at diameter of
30 mm., and the speéies has attained its full generic characters, although not yet
mature size. ) _

It is easy to trace this development because the first lateral lobe is constant from
the Pronorites stage until maturity, and the new elements are added, and changes
introduced into the lobe on both sides of it. The adventitious lobes are of simple
character, and progress but little beyond the development attained in Sicandzes and
Propinacoceras. The same thing is true of the auxiliary series. The advance over
those two genera is made chiefly in the prominence and special development of the
two lateral lobes. A

Pronorites of the Carboniferous and the Permian progressed up to the stage
shown on Pl. LXXI, figs. 7and 8, and stopped. Sécanites of the lower Permian went
through the Pronorites stages and began the formation of the adventitious series by
indentation of the external saddle. , Propinacoceras of the Permian went through all
the stages of FPronorites and Szeandtes, and advanced beyond them in the formation
of two distinet adventitious lobes in the same way. Cordillerites in the Lower
Triassic went through all the.stages corresponding to Pronorites, Sreanites, and
Propinacoceras, and went heyond them in the further development of the adventi-
tious series, and in the greater complexity of the first and second lateral lobes.

The septa of these forms, showing their gradual advance, are figuréd on PL
LXXI. In the development of Cordillerites we see a species going through in its
ontogeny all ‘the stages gone through by its Paleozoic ancestors and in the same
succession as did the genetic series of matur¢ forms.

Horizon and locality.— Cordillerites angulatus is not uncommon in the Lower
Triassic Meekoceras beds of Wood Canyon, 9 miles cast of Soda Springs, Aspen
Ridge, southeastern Idaho. Tt was accompanied by Meckoceras gracilitaiis,
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M. mushbachanwm, M. aplonatum, Flemingites Russelli, Ophiceras Dieneri, Pseudo-
sageceras intermontamum, Paranannites aspenensis, Ussuria Waageni, Lanceolites
compactus, Aspidites, Danubites, Paralecanites Arnoldi, and many other forms
characteristic of this horizon. These forms were all collected by the writers in
the same bed, so there can be no doubt about the association of species.

Grenus LANCEOLITES Hyatt and Smith, gen. nov.

Type.— Lanceolites compactus Hyatt and Smith, Lower Triassic Meekoceras beds.

Form compact, laterally compressed, sides flattened, venter flattened with sharp
shoulder angles. Involute, deeply embracing, closed umbilicus. In youth the flat
venter has a broad shallow furrow, but this disappears at maturity. The form is
thus seen to be exactly similar to that of Cordillerites, but the septa would distin-
guish the two genera at once. In Lanceolites the septa are complex, digitate, and
lanceolate. There is a short adventitious series of simple lobes, two laterals, of
which the first is deeply digitate, and the second less so; and a series of tongue-
shaped auxiliaries. The saddles are divided as well as the lobes. The septa suggest
an intimate relationship with Cordillerites, but that genus, while it has lanceolate
septa, still has a more complex plan for its lobes. They may be parallel develop-

_ments from the same stock, and in both cases this radicle scems to be the group of

Pronorites. _ ‘

Lanceolites is known only from the Meekoceras beds of the Lower Triassic
in the Aspen Ridge of southeastern Idaho, and the same horizon in the Inyo
Range, eastern California, where the bpecles described below, and one urdescribed
form were found.

LANCEOLITES COMPACTUS Hyatt and Smith, sp, nov.
PL IV, ﬁgs_. 4-10; PL V, figs. 7-9; Pl. LXXVTII, figs. 9-11.

Form involute, discoidal, laterally compressed. Whorl deeply embracing, and
deeply indented by the inner volution. Umbilicus completely closed. Sides of
whorl flattened, gently convex, abdominal shoulders angular, venter narrow, flat, or
even slightly depressed below the shoulder angles. The height of the last whorl is
two-thirds of the diameter of the shell, and the breadth is one-half of the height.
The width of the venter is one-third of the greatest thlckness of the shell, which
occurs just above the umbilical shoulders.

The surface is nearly smooth, no ribs or spines being visible, but there are faint
radial folds visible on the cast. The shell is not preserved on any specimen found. '
Length of body chamber unknown.

The septa are complex, with lanceolate dlgltatlon of the lobes. The external
lobe is divided by a narrow s1phon¢tl saddle into two broad digitate branches. The

16918—No. 40—05b——8
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first lateral lobe is broad and deep, with loug linguiform digitations. The second
lateral lobe is narrower and shallow, also dtgitate. There is an auxiliary series of
several tongue-like small lobes above the umbilicus.

~ The form of this species is exactly like that of Cordillerites angulatus, but the
septa show fundamental differences. The septa in the young stages show some
resemblance to ‘the Pronoritidee, which may have been the ancestral stock. The
form and the arrangement of the septa show some resemblance to C7ypetes, which
may have been derived from a common stock with it.

Horizon and locality.—Lower Triassic Meekoceras beds of Wood Canyon,
Aspen Ridge, Idaho, 9 miles east of Soda Springs; also in the Inyo Range, Inyo
County, Cal., 14 miles east of the Union Spring, near the trail over the Union Wash
to Saline Valley, 15 miles southeast of Independence.

Suborder CERATITOIDEA.

Form evolute or involute, laterally compressed; body chamber usually short,
but long in some genera; surface usually ornamented with ribs, sometimes with
knots, or spines. Septa goniatitic in some primitive forms, ceratitic in most, and
ammonitic in a few highly specialized genera.

The Ceratitoidca are a remarkably homogeneous group, but it is so various that,
while the relationship is plain, it becomes exccedingly difficult to give a diagnosis
that will include all the families and genera. Frech¢® first used this name for the
group, but he included also the Ptychitidee and the Tropitide in it. With the
exclusion of these foreign elements, however, the group, as he established it, appears
to be phylogenctically homogeneous, although they may differ as widely from each
other in appearance as they do from members of other suborders.  The
Hungaritidee, Meekoceratidse, and (ermmtldae had been previously classed as

" Leiostraca, and the Celtitidee as Trachyostraca, an arbitrary separation, based on
the character of the sculpture in some forms. Frech showed that rough-shelled
and smooth-shelled genera might occur in any of the families, and represented only
development stages. The more primitive. members of each family are smooth
shelled, while most of the highly specialized members become rough shelled.

The young stages of all the Ceratitoidea, so far as known, are evolute, discoidal,
little embracing, resembling Paralecanites Diener, which may be considered as the
radicle of the group, and the connecting link with the true Prolecanitide of the
Carboniferous. - Some few of theuprimitive types persist until the Triassic, as
Lecanites, which lived on untili%t;h‘eUpper‘}Triassic, and the retrograde genera
revert to this type. ‘

Under the Ceratitoidea are included -the Ceratitidee, the Hungaritide, the

aDie Dyas: Lethma PaIaeozoica, Bd.", Lieferinfg 3 (1901), p. 478.
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Meekoceratides, the Celtitide, and the Gymnitide, all of which families are
characteristic of the Lower and Middle Triassic, although some genera of each
occur in the Upper Triassic, the Hungaritide, Gymnitide, and Celtitide are also
represented sparingly in the Permian. It is certain that all these families - had
differentiated in the Paleozoic, for typical members of each are found in the lowest
beds of the Triassic. :

Family GYMNITID Z. i

Evolute, laterally compressed, discoidal forms, with shells either smooth. or
ornamented with low folds or spiral ridges. The septa are ceratitic in the more
primitive genera and ammonitic, deeply digitate, in the more specialized forms.

This family has usually been regarded as a subfamily under the Ptychitide, but
the young stages of all genera in it are like the genus Xenaspis of the Permian,
which may be regarded as the radicle of the family, and the connecting link with
the parent of the Ceratitide, probably Paralecanites. It is truc that some species
of Gymnites become rather involute, and then resemble some compressed species of -
Phychites, but this is purely convergence, and- does not indicate any 1elat10nsh1p,
for the young stages are very unlike.

In the American Triassic the family vanltldze is represented by Xenuspis,
Ophiceras, and Flemingites, all of which have ceratitic lobes, and are confined to the
Lower Triassic Meekoceras beds, although in Asia Xenaspis ranges into the Middle
Triassic. Recently Gymnites has been found in the Middle Triassic of Nevada.

Genus XENASPIS Waagen.

1895. Xenaspis, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 161:
Mem. Geol. Survey India, Pal. Indica, ser. 13. )

1895. Xenaspis, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém.
Com. géol., St.-Pétersbourg, vol. 14, No. 3, p. 38.

1897. Xenaspis, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 83:
Mem. Geol. Survey India, Pal. Indica, ser 15.

1902. Xenodiscus (pars), F. Frech, Lethezea Palwozoica, Bd. 2, Lieferung 4, p. 634a.

1903. Proceratites, E. Kittl, Die Cephalopoden von Mué¢ in Dalmatien: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 20, pt. 1, p. 28.

i

Long body chamber, whorl evolute, little embracing, discoidal, wide shallow
umbilicus, caused by the slow increase in height and thickness of the whorls.
Lateral sculpture faint, the inner volutions being smooth. Septa ceratitic, lobes
and saddles short, the two laterals longer than the external. The internal septa
consist of a short, bifid antisiphonal lobe, flanked by a lateral on the umbilical
suture, which might be considered as an auxiliary lobe. Waagen?® first assigned
this to his genus Xenodiscus, and then separated it from that group on account of

aProductus Limestone Fossils: Salt Range Fossils, vol.' 1, p. 35: Mem, Geol. Survey India, Pal. Indica, ser. 13.
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its faint lateral sculpture, as contrasted with the strong folds of Xenodiscus plicatus
Waagén, the type of the genus.

As thus defined Xenaspeés is known in the upper PPermian of the Salt Range
and the Himalayas in India; the Lower Triassic Meekoceras beds of the Inyo
Range - in California; and the Middle Triassic of eastern Siberia, and India.
Most of the smooth, evolute Triassic species formerly assign'ed by Waagen to
Xenodiscus seem to have short body chambers, and are therefore classed under
Gyronites.

But one Atnerican species is here described, Xenaspis Marcou; Hyatt and
Smith, sp. nov. ,

Frech,” in his revision of the ammonites of the .Permian, drops the genus
Xenaspis as insufficiently differentiated from Xenodiscus. The writers have,
however, retained the genus as Waagen defined it, because it seems to have
given rise to the Gymnitidwe, while Xenodiscus seems to have been the radicle
of many of the highly ornamented ammonites of the Iriassic. This separation
is artificial, but not more so than is the case in many groups of Triassic ammo-
nites. The confusion existing at present would not be helped by assigning all
the evolute discoidal ceratitic ammonities of the Permian and Lower Triassic to
Xenodiscus and Opliceras, for the differentiation of these two genera is just as
artificial and difficult as that of Xenaspis from Xenodiscus.

The Gymnitide, Celtitidee, Meekoceratidee, and Ceratitidee were certainly
differentiated from each other in the Lower Triassic, and it is probable that
evolute discoidal ceratitic genera of all four families ought to be recognized in
the Permian. Waagen’s classification is an attempt to do this, and while it may
be wrong, the writers prefer to follow it until it is proved to be wrong.

XENASPIS MARCOUI Hyatt and Smith, sp. nov.

Pl. V11, figs. 26-33.

Evolute, discoidal, laterally compressed. Whorl little embracing, and little
indented by the inner volution. Sides flattened convex, venter narrow and
rounded. Umbilicus wide and shallow. The height of the last whorl is three-
eighths of the diameter of the shell, and the width is two-thirds of the height.
It is indented to about one-fourth of its height by the inner whorl. The width
of the umbilicus is one-third of the total diameter.

The surface is ornamented with low radial folds, never forming ribs. The
body chamber is at least a revolution long.

The septa are ceratitic. The ventral lobe is divided by a shallow siphonal
saddle into two short goniatitic branches. The first and second laterals are ser-

aLethaea Pulozoica, Bd. 2, Liefcrung 4 (1902), p. 634a.
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rated, and the auxiliary lobe is goniatitic. The antisiphonal lobe is long, narrow,
and entire, flanked by a similar internal lateral on each side.

_ Xenaspis Marcoui differs from X. carbonaria Waagen in the flattening of the
whorl, and in having the external lobe goniatitic instead of serrated. It differs
from @Gyrondtes in its long hody chamber.

Horizon and locality.—This species was found by J. P. Smith in the Meekoceras |
beds, Lower Triassic of the Inyo Range, Inyo County, Cal., on the Union Wash, 14
miles east of the Union Spring, 15 miles southeast of Independence. It was asso-
ciated with Meekoceras gracilitatis, M. aplanatwm, M. mushbachanum, Pseudosage-
ceras intermontonum and many other species characteristic of the Lower Triassic.

Genus OPHICERAS Griesbach.

1880. Ophiceras, Griesbach, Palontological notes on the lower Trias of the Himalayas: Records
Geol. Survey India, vol. 13, p. 109.

1895. Opliceras,- Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém.
Com. géol., St.-Pétersbourg, vol. 14, No. 3, p. 43.

1897. Ophiceras, Diener, Cephalopods of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 100:
Mem. Geol. Survey India, Pal. Indica, ser. 15. !

1902. Ophiceras, F. Frech, Lethea Paleozoica, Bd. 2, Lieferung 4, p. 636.

Type.— Ophiceras tibeticum Griesbach, Records Geol. Survey India, vol. 13, p.
109, Pl. 111, figs. 1-7.

Evolute, little embracing; whorls increasing slowly in height; umbilicus wide,
and moderately deep. Surface ornamented with faint folds and cross strie, some-
times with course lateral ribs inage. The inner casts are ornamented with a delicate
spiral striation, formed by the inner pearly layer of the shell, and unknown on any
other group of ammonites, although Flemingites, Sturiz, and sometimes Ceratites
and 7ropites, have the external striation. On account of this peculiar sculpture
Diener classes this genus with the Gymnitinee, along with Flemengites.

The septa are ceratitic; the lobes and saddles usually long and narrow, there
being the usual number, the divided external, the two laterals, and the small aux-
iliary on the umbilical shoulder. E. von Mojsisovics¢ described under the name
of Xenodiscus Karpinskyi a species that may belong to Ophiceras, although it may
be a Gyronites. Waagen® thought that of the species described by Griesbach as
Ophiceras, only O. tibeticum. could remain under that genus, and that the others
should be classed under Gyronites. Mojsisovics,® at first considered Opliceras
merely as a synonym of Xenodiscus. Ina later work he still considered most species
of that genus to belong to Xenodiscus, but O. himalayanumn Griesbach and X. plicatus
Waagen be placed in the group of Ceratites obsoleti, to which he-afterwards gave
the name of Danubites.

a Arktische Triasfaunen: Mém. Acad. imp. sci. St.- Pétersbourg, sér. 7, tome 33, No. 6, (1886), p. 75.
b Fossils from the Cemtlte Formation: Salt Range Fossils, vol. 6, pt. 2, p. 209: Mem. Geol. Survey India, Pal. Indlca.

ser. 13,
¢ Die Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. x (1882), p. 232.
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It will be seen from this that this genus has been variously misinterpreted or
clse ignored; and Waagen’s recognition of cven one species was due to his mistake
_of supposing that there was an adventitious lobe. This lobe has been shown by
Diener not to exist on the type, and Waagen’s error was due to a poor drawing.

Ophiceras resembles Danubites, from which it is distinguished by its spiral
sculpture on the inner layer of the shell; from Xenaspis it is distinguished in the
same way, also by its shorter body chamber; from Xenodiscus by these same
characters and by its fainter sculpture on the inner whorls. Gyronites is much
more difficult to separate from Ophiceras because of the uncertainty of its characters;
many species that were assigned by Waagen to Gyronites may belong to Ophiceras,
but the diagnostic mark, the spiral striation, appears only on the cast, as that
disappears when the shell is preserved, and also when the specimen is poorly
preserved. Ophiceras is characteristic of the Lower Triassic, being known in that
horizon in India, eastern Siberia, the Meekoceras beds in the Aspen Ridge.of Idaho,
and the same formation in the Inyo Range of California.

Ophiceras is described from America for the first time in this paper, in
0. Dienert, sp. nov., but several other species have boen collected by J. P. Smlth in
the Lower Triassic of California and Idaho.

F. Frech ¢ assigns the Ophiceras beds of Tndia and Siberia to the upper Permian,
but the writers have found genuine specics of Ophiceras in the Meekoceras beds of
the Lower Triassic in California and Idaho.

OPHICERAS DIENERI Hyatt and Smith, sp. nov.

Pl. VIII, figs. 16-29.

Evolute, discoidal, laterally compressed, widely umbilicate. Whorls little
embracing and little indented by the inner volution. The height of the whorl is
less than one-third of the total diameter of the shell, and the width is three-fourths
of the height. It embraces about one-third of the inner volution. The width of the
umbilicus is nearly one-halt of the total diameter of the shell. The umbilical
“shoulders are rounded, with gentle inward slope; the flanks are convex, with the
gréatest width at one-half of the height of the whorl. The abdominal shoulders are
abrupt, subangular; the venter flat and rather narrow. There are no ribs on the
shell, but only low radial folds. The surface is ornamented with fine spiral lines,
which are seldom preserved. This is the distiﬁguishing character of the genus.

The septa are ceratitic. The external lobe is divided by a short, narrow, siphonal
saddle into two small unserrated lobes; first lateral lobe long and narrow, second
lateral very small. DBoth lateral lobes are slightly serrated; on the umbilical suture
there is a small auxiliary, unserrated.

a Lethaes Paleozoica, Bd. 2, Lieferung 4 (1902), pp. 628-639.
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This species is most nearly related to Ophiceras demissum Oppel as figured by
C. Diener in Cephalopoda of the Lower Trias, p. 121, PL. XIV, figs. 1-7. But in the
India species the radial sculpture is stronger and the spiral lines weaker than on
Ophiceras Dieners. The faunalassociation of the two is the same, and the differences
here noted are not greater than are often found between varieties of the same species.

Horizon and locality.—In the Lower Triassic Meekoceras beds of the Aspen
Ridge, Wood Canyon, southeastern Idaho, 9 miles east of Soda Springs. Associated
with it were Meekoceras gracilitatis, M. aplanatum, and M. mushbachanum, besides
Flemingites, Aspi’dites, Hedenstramia, Nannites, Danubites, and many other forms
- characteristic of the Lower Triassic.

OPHICERAS SPENCEI Hyatt and Smith, sp. nov.
PL LXII, figs. 1-10.

Evolute, discoidal, laterally compressed. Whorl of medium height, but
increasing slowly. Deeply embracing, and deeply indented by the inner volutions.
Umbilical shoulders abruptly rounded, sides flattened; venter rounded, bordered by
rounded but rather abrupt abdominal shoulders. The outer whorl envelops a little
over one-half of the inner and is indented to one-fourth of its height. The height
of the whorl is two-fifths of the total diameter of the shell, and the width is five-
eighths of the height. The umbilicus is wide and shallow, being shghtly less than
one-third of the total diameter of the shell.

The surface is ornamented with numerous weak forward-curving constrictions,
visible chiefly on the cast, and with fine cross strie of growth, VNble only on the
outer shell. ) ‘

Septa ceratitic, with entire saddles, a divided external lobe, two principﬁl
laterals and an auxiliary, all serrated.

The form greatly resembles that of Pr zonolobus Jacksoni, from which Ophiceras
Spencez may easily be distinguished by the sculpture and the individualized auxiliavy
lobe. This species also resembles Ophiceras ptyc/wdes Diener, of the Lower Triassic
Otoceras beds, of India, but has slightly weaker %ulptme than the Indian species,
the folds being weaker and more strontrly unved

The two specms agree in outer form, septa, and in having the folds on the cast
and only the cross strie of growth visible on the outer shell. The two species
mlo'ht ‘well be con31del ed as only varieties of the same form, if the association in the
two cases were not different. The Otocems beds in India, in which Uphiceras
ptyc/todes occurs, are now 1egmded as Permnn but the associated species in the
Idaho beds make such a reference extlemely 1mplobable especially since several of
the speciés are also common in the Meckoceras gracilitatis horizon, of the age of
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which there can be no question. The specific name is given in honor of Mr. R. S.
Spence, of Paris, Idaho, who discovered this fauna.

Horizon and locality.— Ophiceras Spencei is rare in the Lower Triassic, 1 mile
west of Paris, Bear Lake County, Idaho, in brownish bituminous limestones,
associated with- Colwumbites parisianus, Meckoceras pilatum, M. (Prionolobus)
Jacksoni, Pseudosageceras intermontanum, Celtites sp. nov., and many others less
characteristic. - The horizon lies above that of Meekoceras gracilitatis, which occurs
near by in gray limestones like those of the Aspen Ridge near Soda Springs.

Genus FLEMINGITES Waagen.

1892. Flemingites, Waagen, Records Geol. Survey India, vol. 25, pt. 4, p. 184.

1892. Flemingites, Waagen, Jahrb. K.k. geol. Reichsanstalt, Wien, vol. 42, pt. 2, p. 380.

1895. Flemingites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 185:
Mem. Geol. Survey India, Pal. Indica, ser. 13.

1897. Flemingites, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 90:
Mem. Geol. Survey India, Pal. Indica, ser. 15. : ‘

1902. Flemingites, F. Frech, Lethea Paleozoica, Bd. 2, Lieferung 4, p. 638.

1902. Flemingites, F. Frech, Ueber Trias-Ammoniten aus Kaschmir: Centralblatt fiir Min. Geol. und
Pal., vol. 3, no. 5, p. 134. '

1904. Flemingites, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of Western
America: Proc. California Acad. Sei., 3d ser., vol. 1, p. 377.

Type.—** Ceratites” flemingianus de Koninck, Quart. Jour. Geol. Soc., London,
vol. 19, p. 10, Pl. VII, fig. 1, from the Lower Trias of the Salt Range.

Form evolute, little embracing, wide shallow umbilicus, whorls robust, usually
a little higher than wide, increasing very slowly in size, sides .rounded, venter
somewhat flattened and usually considerably narrower than the greatest breadth
of the whorl. Strong, lateral cross ribs or folds, which are never dichotomous and
do not cross the venter, are often present. Strong, fine spiral ridges on all parts-
of the external shell, appearing also on the casts.

Septa distinctly ceratitic, with rounded entire saddles, and long serrated lobes,
of which there are an external lobe divided by a broad siphonal saddle, two principal ‘
laterals and an auxiliary. In more specialized forws the siphonal saddle is broken
up by secondary divisions that almost reach the importance of adventitious lobes.

Waagen compares this genus with Ceratites, but notes that the form is more
evolute and the spiral lines stronger than on that genus, also that the lateral sculp-
ture does not break up into knots or dichotomous ribs. He places Flemingites
in the Leiostraca, in spite of the coarse ribs that occur on most species of the
genus, although it is hard to see what relationship it can have to Gymnites. No
observations have been made on its ontogeny, and its true systematic position is
unknown.
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Flemingites, according to our present information, is confined entirely to the
Lower Triassic, being found in that horizon in the Himalayas and the SaJt Range in .
‘ India, and in the Meekoceras beds of southeastern Idaho, where several species have
been found. ’
FLEMINGITES RUSSELLI Hyatt and Smith, sp. nov.

Pl 1. figs. 1-8; Pl. LXX, figs. 1-3.

1904. Fiemingites Russelli (Hyatt and Smith ms.), J. P. Smith, The Comparative Stratigraphy of the
Marine Trias of Western America: Proc. California Acad. Sci., 3d ser., vol. 1, p. 878, PL. XLII,
fig. 5, and PL. XLIIJ, figs. 5 and 6.

Evolute, discoidal, laterally compressed, wide umbilicus; whorls not deeply
embracing, outer whorl covering only one-third of the inner, and being indented by
it to about one sixth of its height. This shows that while the form is evolute, the .
increase in height of whorls is great.

Umbilicus shallow, and umbilical shoulders rounded; sides gently convex.
Whorls twice as high as broad; venter narrow and somewhat rounded. ‘

Sides ornamented with strong folds in mature shell, nearly smooth in young
shells. Surface of cast ornamented with fine, distinct spiral lines. Septa ceratitic,
four serrated lobhes and three rounded entire saddles on each side. The external lobe
is broad, divided by a deep siphonal saddle. The first lateral is twice as long as the
external, and has about four serrations; the second lateral is narrow, and the auxil-
iary series consists of four or five denticulations, forming a broad lobe. The saddles
are all similar in shape and breader than the lobes. 4

Dimensions of the type specimen.

mm
Diameter - . e, 104
Height of last whorl. ..o .o oo . 37
Height of last whorl from preceding .. __ ... ... ... _.._...._... 30
Width of last whorl ... el 20
Involution - .. 7
Width of umbilicus. - .. ... 32

Horizon - and -locality.—In the Lower Triassic Meekoceras beds of Wood
Canyon, Aspen Ridge, 9 miles east of Soda Springs, Idaho. Found associated
with Preudosageceras, Meekoceras gracilitatis White, M. (Qyronites) aplanatum
White, M. (Konenckitesy mushbachanwmn W hite.

Family CELTITID A.

Form evolute, discoidal, laterally compressed. Body chamber long. Surface
ornamented with lateral ribs or folds. Septa goniatitic or ceratitic.
The Celtitide bave commonly been regarded as a subfamily under the
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Tropitidee, purely on account of their lateral ribs and long body chamber. DBut
no member of the Tropitidee has young stages in any way resembling Celtetes,
and the characters on which that reference was based occur in other groups.
The Celtitide can not have descended from the Glyphioceratidse, in which group
the ancestors of Zropites are to be sought, but from some member of the Prole-
canitide. The kinship of this group with the primitive members of the Ceratitidee,
Hungaritide, and . Meekoceratidze. is evident and acknowledged by all. Frech
probably had this family in mind when he included the Tropitide in his suborder
Ceratitoidea, and the writers are of the opinion that his refercnce was correct,
although the true Tropiﬁdaa can not have any kinship with it.

The Celtitidee 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 known in the Middle Triassic in the genera Xenodiscus and Celtites,
and several undescribed species of Celtites have recently been found in the Lowe1
Triassic of Idaho.

Grenus XITNODISCUS Waagen.

1879, Xenodiscus (pars), Waagen, Productus Limestone Fossils: Salt Range Fossils, vol. 1, p. 32.
Mem. Geol. Survey India, Pal. Indica, ser. 13. )

1895. Xenodiscus, Waagen, Fossils from the Ceratite Formation: Salt Range Foséils, vol. 2, p. 161.
Mem. Geol. Survey India, Pal. Indica, ser. 13.

1902. Xenodiscus, F. Frech, Lethwa Paleozoica, Bd. 2, Lieferung 4, p. 634a.

1903. Proceratiles, E. Kittl, Die Cephalopoden von Mué in Dalmatien: Abhandl. K.-k. geol. Reichs-
anstals, Wien, vol. 20, p. 28. ' ’

(Not 1886. Xenodiscus, Mojsisovics, Arktische, Triasfaunen, p. 74.)

(Not 1895. Xenodiscus, Diener, Cephalopoda of the Muschelkalk, Himalayan Eossﬂs, vol. 2, pt. 2,

p. 110.) : ‘

Type. —X'em)d?s'cus plicatus Waagen, Salt Rdnge Fossﬂb, vol. 1, 1879 p. 34,
PL 11, figs. 1, 1a, 1f. .

Evolute, discoidal, little embracing, increasing slowly in height, widely
umbilicated, laterally compressed. Body chamber long. Lateral sculpture strong,
even on inner whorls, consisting of strong folds running from the umbilicus up
the sides. Venter abruptly rounded. Septa ceratitic, lobes and saddles short.

When this genus was first named, Waagen placed it under the Leiostraca, in
close relationship with Gymnites. Further study, however, convinced him that
this would apply to one species classed under Xenodiscus, which he afterwards
separated under the name of Xenaspis carbonaria Waagen. The type, Xenodiscus
plicatus, was then classed under the Celtitine, subfamily of the Tropitide. In
the meantime K. von Mojsisovics,* under the supposition that  Ceratites” carbo-

a Arktische Trigsfannen: Mém. Acad. imp. sci. St.-Détershourg, sér. 7, tome 33, No. 6, (1886), p. 20.
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narius was the type of Xenodiscus, classed X. plicatus under the group of Ceratites
obsoleti, which he afterwards designated by the subgeneric title Danubites. All
the Siberian species assigned by Mojsisovics to KXenodiscus fall partly under
Meckoceras and partly under Danubites. The Middle Triassic species classed by
Diener under Xenodiscus belong to Xenaspis. Thus only the type X. plicatus
Waagen remains under this genus. It becomes therefore extremely easy to
determine the generic characters. It is not so easy to determine the systematic
position. Waagen considered it to be intermediate between Puaraceltites and
Celtrtes, but this view has nothing to sustain it. The possession of a long body
chamber alone is not sufficient to place this genus in the Tropitide, for the
writers have demonstrated that members both of the Ptychitide and of the
Ceratitidee may have body chambers at least a revolution long. '

Frech, in Lethaa Geognostica, Bd. 2, Lieferung 3, page 478, classes Xeno-
discus, Xenaspis, [lungarites, and Otoceras together as subfamily Xenodiseinz
under the Ceratitoidea. Leaving out the two latter genera this is a proper
classification, for the two former are certainly related to the general group of
ceratitic ammonites, either as ancestors or as survivals of ancestral types; while
Hungarites and Ofoceras are more specialized, dand have no more right to be
classed in the ancestral group than Gyronites ov Lecanites. It is highly probabie
that the Meekoceratide, the Hungaritidee, the Ceratitide, and the Celtitide all
sprang from a common stock—the Xenodiscine—and that this group took its origin
from some primitive form like Puaralecanites. But this differentiation must have
taken place before the upper Permian, for there we have Xenodiscus, Xenaspis,
Paralecanites, Otocerasy and Hungarites all flourishing simultaneously.

Up to the present time. Xemodésous has been known only from the upper
Permian of India; but recently Mr, H. W. Turner has found it in the lower beds of
the Middle Triassic, on the Union Wash, Inyo Range, Inyo County, Cal., associated
with FHungarites, Metatirolites, Popanoceras, Acrochordiceras, in beds supposed to be
the equivalents of the upper Ceratite limestone of the Salt Range.

XENODISCUS BITTNERI Hyatt and Smith, sp. nov.
Pl. XX, figs. 5-15; Pl. XXI, figs. 1-13. .

Evolute, discoidal, little embracing, and little indented by the inner volutions.
Whorl low and increasing slowly in height; sides flattened, venter rather narrow
and highly arched, with indistinct abdominal shoulders. The height of the whorl is
one-third of the total diameter of the shell, the width is two-thirds of the height,
and 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.
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The shell is ornamented with distinet 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 accompanied by frequent
constrictions, which become nearly obsolete at diameter of 20 mm.

The specimens are usually too much broken to show the length of .the body
" chamber, but on two specimens it was seen to be about 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
on sist 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 lobes 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 mm. The adolescent, unserrated stage
probably corresponds to Paraceltites Gemmellaro.

Xenodiscus Bittneri has a close resemblance to Danubites himaloyanus Gries-
bach, as figured by Diener,® but has the ribs more numerous than on that species,
and they cross the venter, which is unknown on any species of Danubites. It hasa
still closer resemblance to ¢ Dinarites” evolutus Waagen,” from the upper Ceratite
limestone of the Salt Range. Waagen’s specimen seems to show a long body
chamber, but the inner whorls are described as being smooth, which is not the
case with Xenodiscus Bittneri. Certainly neither species has anything to do with
Dinarites.

In this species we have a survival of the Permian genus Xenodidscus in the bot-
tom 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, California, on the Union Wash, about a mile east of the
Union Spring, about 800 feet above the Meekoceras beds, which occur 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 specimens figured in
this paper were collected by J. P. Smith. The specific name is given in honor of
the late Dr. Alexander Bittner.

aCephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 41; Pl XIV, fig. 14, a, b, ¢: Mem. Geol. Survey
India, Pal, Indica, ser. 15. -

b Fosgils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 32, P1. X, fig. 8: Mem. Geol. Survey India, Pal.
Indica, ser. 13.
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Genus CEILTITES Mojsisovics.,

1882. Celtites, Mojsisovics, Cephalopoden der Mediterranen Triagprovinz: Abhandl. K.-k. geol. Reichs-
anstalt, Wien. vol 10, p. 145.

1892. Celtites, Hauer, Beitr. Kennt. Cephalopoden der Trias von Bosnien: Denkschr. K. Akad. Wiss.,
‘Wien, vol. 59, pt. 1, p. 273.

1893. Celtites, Mojsisovics, Cephalopoden der Hallstitter 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.
Geol. Survey India, Pal. Indica, ser. 13. :

~

Type.—** Trachyceras” epolense Mojsisovics Dolomitriffe von Sidtirol, 1878,
p. 57; and Cephalopoden der Mediterranen Triasprovinz, 1882, p. 149, Pl. XXIX,
figs. 1 and 2; Pl. XXXVIII, fig. 13.

Whorls evolute, little embracing, low, increasing very slowly in height. Cross

section quadratic, sides flattened, abdominal shoulders abruptly rounded, venter
flattened. Sides ornamented with simple straight ribs that become obsolete at the
shoulders. Fine spiral lines appear on the venters of some species, and occasionally
the sculpture crosses the venter in old age. Body chamber long. Septa goniatitic,
or slightly serrated. Ventral lobe usually divided, but sometimes undivided. There
are usually two laterals and an auxiliary. Antisiphonal lobe undivided.
" Celtites ranges from the bottom to the top of .the Triassic. In America it has
been found in the Middle Triassic of the West Humboldt Range of Nevada, one
species having been described from that place. Several undescribed species occur
in the Lower Triassic of southeastern Idaho. -

CELTITES HALLI Mojsisovics.
Pl. XXV, figs. 4, 4a, 5, 5a, and 5b; Pl LXXV, figs. 1-5.

1896. Danubites Halfi, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr.
K. Akad. Wiss., Wien, vol. 63, p. 124.
? 1864. Goniatites laevidorsatus, Gabb (not Hauer), Geol. Survey California, Palseontology, vol. 1, p. 21,
Pl. 111, figs. 6 and 7.
1877. Clydonites lwvidorsatus, Meek (not Hauer), U. 8. Geol. Explor. 40th Par., vol. 4, p. 109, Pl X,

. figs. 7 and 7a.

Form evolute, discoidal, laterally compressed, widely umbilicate. Whorls low,
increasing very slowly in height; little embracing and little indented by the inner
volutions. The umbilicus 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 one-half of 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.
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Surface ornamented with strong lateral ribs which run obliguely forward from
the umbilical shoulders and become obsolete high up on the flanks. = Occasionally
weak folds may be observed crossing the venter. ‘

Septa consisting of a divided ventral lobe and two small laterals, all goniatitic
except the first lateral lobe, which is serrated. Body chamber more'than one revolu-
tion in length. S ' o

This species is more robust than Celtites lavidorsatus Hauer, with which it was
compared by Gabb and 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 Levidorsatus,” and that the former belonged
to Danubites; accordingly he renamed Meek’s figures Danubites Halli. Recently,
however, J. P. Smith has visited the localities where hoth Meek’s and Gabb’s speci-
meng came from, and had collected numerous specimens at both places. -They are
probably identical, Gabb’s figure being based on a shell somewhat flattened by pres-
sure. It must also not be forgotten that Gabb’s drawings arve often hardly more
than diagrammatic, hence the basing of species on his drawings alone can not be
too strongly condemned, '

Horizon and locality.— Celtites Halli Mojsisovics was first described from the
Humboldt mining region of Nevada, exact locality not given, but probably Cotton-
wood Canyon in the West Humboldt Range. The United States Geological Explo-
ration of the Forticth Parallel found it in the Middle Triassic Daonella beds, of
Buena Vista Canyon, West Humboldt Range. J. P. Smith (1902) found it to be
abundant in the Middle Triassic Daonella beds, West Humboldt Range, Cottonwood
Canyon, and on the divide betwecen Troy Canyon and South Fork of American
Canyon. In both places it was associated with Daonelle dubia, Beyrickhiles rotelli-
Jormis, Ceratites humboldtensis, Anolcites Whitneyi, A. Meeki, Ceratites (Gymnaoto-
ceras)y Blakei, Longobardites nevadanus, Futomoceras Laubed, Joannites Gabbi, and
other species characteristic of the Middle Triassic. ' ' .

Gabb also cites this species from the east side of Owens Valley, 8 miles north
of Owens Lake; but the Lower Triassic, which oceurs at that locality, has been care-
fully collected by J. P. Smith (1900) and Céltites Halli was not found in that fauna,
although  Danubites Strongi Hyatt and Smith, which is very abundant in Inyo
County, Cal., does resemble Celtites Hualli externally, differing chiefly in its more
complex septa and more robust whorls. Gabb also cites €. Halli from Eldorado
Canyon, near Dayton, Nev., but was in doubt as to the identity.

The foregoing description and all the figures in this paper are based on speci-
mens collected by J. P. Smith in the Middle Triassic divide between Troy Canyon
and the South Fork of American Canyon, West Humboldt Range, Nevada.

aObertriadischen Cephaloboden-F‘uunen des Himalaya: Denkschr. K. Akad. Wiss., Wien, vol. 63 (1896), p. 124,
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Family HUNGARITID Z.

Forms mvolute, later allv comp1essed discoidal, venter narrow, and surmounted
by a keel. Sept‘t celatltm Smface either smooth, or ornamented with folds
or ribs. ) :

The Hungaritide have usualiv been regarded as a subfamily of the Ptychitidse,
but differ from that group in havmg evolute, discoidal young, while the Ptychitide
are always subglobose in the young Stages The Hungaritidee have usually been
regarded as Leiostraca, in spltq of their close resemblance to Ceratites, but (. von
Arthaber? has shown that the groiip is i‘n‘separable from the Ceratitoidea.

The Hungaritide ave known first from the Permian of Armenia, where they are
repr esented by I[unqamtas and Otooems, both of which genera occur also in the
Triassic, the former being especially chart d(,teustl(, of the Middle Triassic and the
latter not being found in later beds than the’ Vely lowest horizon of the Triassic. In
America the family is represented by only four genexa, Inyoites Hyatt and Smith in
the Lower Trlassw and Hungarites, Longobard@tes, and Hutomoceras in the Middle
Triassic. S

Genus HUNG ARITHES Mojsisovics.

1879. Hungarites, Mojsisovics, Vorliunfige kurze Uebersicht der Ammoniten-Gattungen, etc.: Verhandl.
K.-k. geol. Reichsanstalt, Wien, p. 140. T

1882. Humgarites, Mojsisovics, Cephalopoden der Medlterranen Trlaqprome Abhandl. X.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 221. R : ‘ ]

1886. Hungarites, M01§1sovms, Arktische Triasfaunen: Mém. ~Acad. imp. sci. St.-Pétersbourg, sér. 7,
tome 33, No. 6, p. 87 T T

1896. Hungarites, Mojsisovics, Obertnadlschen Cephalopoden Faunen des Hlmalaya Denkschr. K.
Akad. Wiss., Wien, vol. 63, p. 669. ) . . ] ‘

1897. Hungarites, Diener, Cephalopoda of the lower Trias: Hfmélﬁyan Tossils, vol. 2, pt. 1, p. 150:
Mem. Geol. Survey India, Pal. .Indica, ser. 15, S -

1898. Hungarites, Tornquist, Neuere Beitrige zur. Geol. und Pal, Umgébung von Recoaro, &c:
Zeitschr. Deutsch. geol. Gesell., vol. 50, p. 653. : -

1899. Hungarites, Diener, Mittheilung Cephalopoden-Arten aus der Trias des siidl. Bakony: p. 9.

1900. Hungarites, von Arthaber, Das jlngere Paheoaomum aus der Araxes-Enge bei Djulfa: Beitr
Pal. und Geol. Oesterreich-Ungarns und des Orients, vol. 12, p. 220.

1901. Hungarites, F. Frech, Lethwma Palecozoica, Bd. 2 Liéféfung 3, p. 474.

1902. Hungarites, F. Frech, Lethcea Paleeozoica, Bd. 2, Lieferung 4, p 635.

Type.—"* Ceratites” M’oyszsovwsz ‘Boeckh, Jahrbuch K. ungfulschen geolog.
Anstalt, vol. 2, 1873, p. 150; “also in MO]SISOVle, Cephalopoden der Mediterranen
Triasprovinz, 1882, p. 222, Pl VII, fig. 6; Pl VIIIL, fig. 3.

Laterally compressed, involute, discoidal. Narrow umbilicus, inner whorls
concealed. Whorls high, increasing rapidly in height, and deeply indented by

a Das jilngere Palzozoicum aus der Araxes-Enge bei Djulfa; Beitr. Pal, und Geol. Qesterrcich-Ungarns und des Qrients,
vol. 12, pt. 4 (1900), p- 220.
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the inner whorls. Abdomen narrow, with sharp central keel, flanked by sharp
abdominal shoulder angles or secondary keels. Sides nearly smooth, ornamented
only with faint radial folds, which may begin with umbilical knots.

Septa distinctly ceratitic, lobes all serrated, saddles all rounded. The external
lobe is divided by a shallow siphonal saddle, and besides this there are two
principal laterals, and one or more auxiliaries.

The shells are always compressed, never globose even in youth, and hence
can not be placed in the Ptychitidee, where they have commonly been eclassed.
Freche classes under the suborder Ceratitoidea the Ceratitidee, Meekoceratidee,
Ptychitidee, and Tropitide. The older ceratites of the Permian, Xenrodiscus,
KXenaspis, Otoceras, and IHungarites he classes. together under the subfamily
Xenodiscinme. With the exclusion of the Ptychitide and the Tropitide, this is
the most satisiactory classification we have, for the near relationship of the
Meekoceratidee, Hungaritide, and Ceratitidee is manifest to all that have studied
them, in spite of the fact that they have been separated into two great artificial
divisions, Trachyostraca and Leiostraca. These divisions can not be recognized in
the Lower Triassic and the Permian, and no doubt rough-shelled and smooth-
shelled forms originated out of the same stocks. Frech also rightly disregards
the length of the body chamber in his classitication, for there "ean be no doubt
that forms with long body chamber and forms with short body chamber have had
a common origin, and that this character should not be accorded prime importance
in taxonomy. Such classifications on the basis of rough-shelled or smooth-shelled,
longidome or brevidome, can not be biogenetic, but have the value merely of
convenient keys in identification of species. '

The oldest species of [Hungarites, H. Raddei Arthaber,’ from the upper Per-
mian of Armenia, is so little specialized that a strict construction of the generic
diagnosis would not admit it, since the external lobe is goniatitic; there is but a
single lateral, and the auxiliary series consists merely of a row of serrations, not
yet individualized into lobes. And this shows that artificial definitions of genera -
or other groups can not have a place in an evolutionary classification. The best
discussion of /fungarites and the associated genera is given by Dr. G. von Arthaber
in the work cited, in which the relationship to Otoceras and Ceratites is clearly
stated and the gradual evolution of HHungarites from the Permian to the top of
the Middle Triassic is shown in graphic form. ZHungarites has also been cited as
late as the middle of the Upper Triassic, but the later forms are no longer char-
acteristic, and the genus is most common in the Muschelkalk, in which formation

aLethea Geognostica, Bd. 2, Liefcrung 8, p, 478. i ,

b Das jiingere Paleeozoicum aus der Araxes-Enge bei Djulfa, in F, Frech und G. von Arthaber, Ueber dus Paleozoicum’
in Hocharmenien und Persicen, Beitr. zur Pal. und Geol. Osterreich-Ungarny und des Orients, vol. 12 (1900), pt. 4, p.
234, Pl. XVIII, figs. 6-8. '
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it is represented in Ainerica by one species, Hungarites Yates: Hyatt and Smith,
sp. nov., from the lowest beds of the Middle Triassic of Cahforma and by two
or tbree doubtful undeserlbed forme

HUNGARITES YATESI Hyatt and Smith, sp. nov,
PL: XX, figs. 14.

Compressed, involute, dlscmdal , deeply embracing, umbilicus closed, concealing
the inner whorls, which indent the outer: to’ two-fifths of the height. Sides flat-
tened, greatest breadth a little less than half ‘the height of the whorl and at a
point just above the rounded umblhcal shoulder. Venter narrow, surmounted- by

a sharp central keel, ﬂanked by shmrp abdominal shoulder angles, above which
the central keel rises. dlstmctly 'Surface ornamented with .gently flexuous falcate
ribs or folds and hnes of glowth which bend forward gentlv to the shoulder
angles. Septa ceratitic, lobes all eeuate,d, 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 shoulder. Internal septa.not seen.

This species nearest to I. Pradoi Verneuil, as ﬁgmed by E. von Mojsisovics®
from the Middle TTriassic of Spain, but is not so highly sculptured, has the
auxiliary series shorter, and has the ahdomen narrower than on H. Pradoe.
The name-is given in_honor of Dr. L. G. Yates, in recognition of his contributions
to the geology of California. : ‘
ITungarites Yatesi was found by H. W. Turner in the

Hovizon and locality.-
Middle Triassic, on the Union V\/ash about one mile east of the Union Splmg,
Inyo Range, Inyo County, Cal about 15 miles southeast of - Independence,
associated with /% ampopanocems Xenodiscus, Acrochordiceras, Ceratites, and
Tirolites. This bed is about 800 feet above the Meekoceras beds of the Lowel
Triassic, which outcrop on the sides of the same canyon :

‘Grenus KWUTOMOCERAS Hyatt.

1877. Eutomoceras, A. Hyatt, U. 8. Geol. Explor. 40th Par., vol. 4, p. 126. -

(Not 1879. Eutomaceras, E. von Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen
der Mediterranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 136.)

(Not 1893. Eutomoceras, E. von Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 6, p. 283.)

Type.— Eutomoceras Laubei Meek, U. S. Geol. E\{plOl 40th Par., vol. 6, p.
126, Pl X figs. 8:and.8a.

aCephalopoden der Mediterranen Triasprovinz: Abhandl. K. k. geol Relchq&nstnlt Wien, vol. 10, 1882, p. 225, Pl
XXXII, figs. 7 and 8&; PL XKXIII figs. 1 and 2 .
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Involute, discoidal, laterally compressed, with flattened sides, narrow umbilicus,
distinet umbilical shoulders, and narrow acute venter, surmounted by a sharp,
solid keel without marginal furrows. Surface ornamented with radial dichotomous
ribs that branch out from knots on the umbilical shoulders, curve upward on
the sides, and bend sharply forward on the shoulders to the keel. Besides the
knots on the umbilical shoulders, small knots occur on the ribs at irregular
intervals, not arranged in spiral lines. »

The septa are ceratitic, consisting of a divided ventral lobe, two principal
laterals, and several smaller auxiliaries. The saddles are all rounded and entire,
while the lobes are distinctly serrated. Internal septa unknown. Length of
body chamber unknown. This genus greatly resembles /fungarites Mojsisovics,
and differs from that group chiefly in the distincet sickle-shaped:ribs, the irregular
knots, and . the extremely high keel. It has very probably developed out of
Hungarites, for its young stages are almost identical with the mature forms of
that genus.

The foregoing description is based partly on Meek’b type specimen, which
was imperfect, but chicfly on specimens collected in the West Humboldt Range
by J. P. Smith.

E. von Mojsisovics® accepted this genus and assigned to it several Eurcpean
species from the Upper Triassic of the Hallstatt region, Hutomoceras sundlingense
Hauer, Z. Theron Dittmar, B Plinii Mojsisovics, F. acutum Mojsisovics, /.
denudatum Mojsisovics, L. punctatum Mojsisovies, L. quinguepunctatum Mojsis-
ovics, . Sengeli Mojsisovics, and K. Laure Mojsisovics. Not one of these
species agrees with the type Z. Lawbes Meek, all having ammonitic septa instead
of ceratitic, so far as they are known, and all clearly belonging to the Tropitid.
Moijsisovics’s generic description of Zugomoceras was based wholly on Adminonites
sandlingensis® Hauer, and does not apply at all to Hutomoceras Laubei Meek.

As restricted to the type of . Lawbei, Futomoceras does not occur in Europe,
and is known only in the Middle Triassic of Nevada, where it is represented by
E. Laubei Meek, K. Dunni Smith, and one undescribed species.

The group ** Eutomoceras” sandlingense, which is also well represented in
America, but only in the Upper Triassic, has been renamed by the writers
Discotropites. These species have no relationship with Futomoceras, but belong
. to the Tropitide, as their ontogeny clearly shows. The true Hutomoceras, 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

aVorliufige kurze Uebersu:ht der Ammoniten- Gattungen der l\hdltermm.n und JuvavischenTrias: Verhandl. K,-k.
geol. Reichsanstalt, Wien, p. 136.
b Cephalopoden der Hallstitter Kalke: Abhandl, K -k. geol. Rughsanqtult Wien, vol. 6, pt. 2, p. 283.
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Hungarites is scarcely more than a subgenus of Kutomoceras, since the charzoters
of the two are so similar, and Futomoceras must take precedence because it was
named first. V .

EUTOMOCERAS LAUBEI Meek.

Pl. LX, figs. 7-11.
1877. Eutomoceras Laubet, F. B. Meek, U. 8. Geol. Explor. 40th Par., vol. 4, p. 126, P1. X, figs. 8, 8a.

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 abrapt umbilical shoulders to the distinct ventral
angles. Abdominal shoulders narrow and angular, surmounted by a high sharp
ventral keel, not bordered by 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 half
way up the flanks, bending sharply forward at the point of bifurcation, and extend-
ing 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, large first
lateral, smaller second lateral, and three smaller auxiliary lobes, growing smaller
and simpler toward the nmbilicus. 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 one-half of 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 FHungarites, with which genus
Toutomoceras is very closely allied.

Horizon and locality.-— Eutomoceras Lawber was found by J. P. Smith in the
Middle Triassic Daonella beds, on the divide between Ti'oy Canyon and the South
Fork of American Canyon, West Humboldt Range, Nevada, at a point about 1,000
feet above the valley and 4 miles south of Foltz post-office. Tt was associated with
Ceratites humboldtensis Hyatt and Smith, C. nevadanus Mojsisovics, Gymnotoceras
Blaker Meek, Beyrichites rotelliformis Meek, Anolcites Meeki Mojsisovics, Aerochor-
diceras Ilyatti Meek, Sageceras Gabbi Mojsisovics, Longobardites nevadanus Hyatt
and Smith, Daonella dubia Gabb, and many other species characteristic of the
-Middle Triassic. The figured specimens are in the collection of J. P. Smith. This
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species was first discovered by the Geological Exploration of the Fortieth Parallel
at New Pass, in the Desatoya Mountains, Nevada, associated with Acrochordiceras
. Hyatti Meek, and the single imperfect specimen found was chosen as the type of the
~genus Kutomoceras.

Genus LONGOBARDITHES Mojsisovics.

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

Type.— Longobardites bireguzzanus Mojsisovics, Cephalopoden der Mediterrancn
Triasprovinz, p. 185, P1. LII, figs. 1 and 2.

Form involute, discoidal, laterally compressed; with high WhOllb and flattened
- sides. Umbilicus closed. Venter acute, with no real keel, and without perceptible
shoulder angles. Surface ornamented only with strize of growth, destitute of ribs,
knots, or constrictions. o '

Septa ceratitic, congisting of an adventitious series, a lateral series, and an aux-
iliary scries. The adventitious lobes are two in number, increasing in size down the
sides; the second adventitious lobe being really the first lateral. The third lobe
from the venter, or first lateral, is the largest, and from then down the sides the
lobes decrease in size and increase in simplicity. The auxiliary lobes may be all
goniatitic, or the first one or two may be serrated; they number from three to five
or six. ’ '

Length of body chamber unknown.

Mojsisovics classed this group with the Pinacoceratide under the subfamily
Pinacoceratinee. But the affinities of the genus appear to be rather with
Hungarites, from which it differs in, the possession of the adventitious lobes and
in lacking the shoulder angles or keels

This genus is known only in the upper part of the Middle Triassic and the
lower part of the Upper Triassic. Only two European species are known.

In America it is known only in the Middle Triassic Daonella beds of
Nevada, where it is represented by a single species, Longobardites nevadanus
Hyatt and Smith.

LONGOBARDITES NEVADANUS Hyatt and Smith, sp. nov.
Pl. XXV, figs. 13-18; Pl LVIII, figs. 16-20; Pl. LXXYV, figs. 6-9.

Form involute, discoidal, laterally compressed. Whorls narrow, high, and
increasing rapidly in height, completely embracing, and deeply indented by the
inner volutions. Sides flattened convex, curving gently to the narrow venter.
Umbilical shoulders rounded and scarcely perceptible. Abdominal shoulders
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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 indentation 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 striee of grotth.

The septa 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 adventitious series.
The third lobe on the side may be considered as the first prinéipal 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 vesembles L. Zsigmondyi Boeckh, as figured by
Mojsisovies,® 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 geological survey of California, under J. D.
Whitney, found this species in the Middle Tridssic of New Pass, Desatoya Moun-
tains, Nevada. A small specimen of this was figured by Gabb? as the young of
Ceratites Huidingeri (= Sageceras Gabbi Mojsisovies), but it has no kinship with
Sageceras nor even any resemblance.

Longobardites nevadanus was found by J. P. Smlth in the Middle Triassic
Daonella beds on the divide between Troy Canyon and the South Fork of Ameri-
can Canyon, 4 miles south of Foltz post-office, West Humboldt Range, associated
with Ceratetes humboldtensis, sp. nov., Anolcites Whitneyi, A. Mecki, Celtites Halle,
Beyrichites rotelliformis, Gymnotoceras Blakei, Futomoceras Laubei, Sageceras
Gabbi,” Daonella dubia, and other characteristic fossils.

J. P. Smith also found L. nevadanus near the ¢ Lucky Dog” mine in Cotton-
wood Canyon, West Humboldt Range Nevadq, in the same beds, and in the
same association.

aCephalopoden der Mediterranen Triasprovinz: Abliandl. K.-k. geol. Reichsanstalt, Wien, vol. 10, p. 185, P, LII,
fig. 4, & and b,
bGeol. Survey California, Palacontology, vol. 1, P, 1V, fig. 9.
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G—enus I‘\TX’OITES Hyatt and Smith, gen. nov.

Tz/pe ~—Inyoites Oweni Hyatt and Smith, sp. nov.

Body chamber long, comprising an entire volution; form compressed, evolute,
little. embracing; wide shallow umbilicus, flattened sides, acute venter with high
hollow keel. Strong lateral ribs which run straight from the umbilical shoulder
toward the venter.

Septa ceratitic, consisting of rounded entire saddles and serrated lobes. The
external lobe is divided by a siphonal saddle; the two principal laterals are about
of the same size as the external, and there is a single serrated auxiliary. The
long body chamber, the lateral ribs, and the high keel resemble E’utomoce/’as, but
that genus is involute and has knots on the lateral ribs.

This genus has a certain resemblance to Clinolobus Gemmellaro, from the Permian
of Sicily, but differs in its lateral sculpture and ceratitic lobes.

Inyoites is classed with the Hungaritidee on account of its evolute form, ceratitic
septa, and acute venter; it differs from Hungarites in the possession of a long body
chamber and high hollow keel and in lacking the abdominal shoulder angles. This
genus is at present represented by a single species in the Lower Triassic Meekoceras
beds of the Inyo Range, Inyo County, Cal.

INYOITES OWENI Hyatt and Smith, sp. nov.

Pl VI, figs. 1-16; Pl. LXIX, figs. 1-9; Pl. LXXVIII, figs. 1-8.

Laterally compressed, evolute, discoidal. Whorls thin, flattened, with acute
venter and high hollow kecl.  Little embracing and not deeply indented by the inner
volutions. Umbilicus wide and shallow, exposing the inner whorls. The height of
the whorl is twice the width and about one-third of the entire diameter. The indenta-
tion or involution is one-fourth of the height. The width of the umbilicus is one-
third of the total diameter. :

The surface is ornamented with fine strong lateral ribs that run from the-
umbilicus straight up the sides and disappear below the base of the keel, and also
with fine straight radial strie that run higher up on the sides than the ribs.

The septa are ceratitic, saddles all rounded and entire, lobes all distinctly serrated.
The external lobe is divided by a-small siphonal saddle, the first and second laterals
are of about the same size as the external; the auxiliary lobe is smaller, but still
serrated. The body chamber is long, at least one revolution.

The young of this species are robust, with low evolute whorls, and coarse lateral
ribs. '

THorizon and locality.— Inyoites Owens was found by Dr. C. D. Walcott in the
Lower Triassic Meekoceras beds of the Inyo Range, Inyo County, Cal., on the old
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McAboy trail, 14 miles above the Union Spring, east side of Owens Valley, and
about 3 miles east of the Reward mill. This locality is about 15 miles southeast of
Independence. This species was associated with Meekoceras gracilitates, M. mush-
bachanum, M. aplanatwm, Pseudosageceras intermontanum, and many other forms
characteristic of the Lower Triassic.

Family MEEKOCERATID Z.

Form laterally compressed, discoidal, evolute in the primitive genera, involute
in more specialized groups. Surface smooth or ornamented with weak folds, more
rarely with distinct ribs. Body chamber short. Septa goniatitic or ceratitic,
becoming slightly ammonitic in a few species. The Meekoceratidee have commonly
been regarded as a subfamily under the Ptychitide, but they differ from the latter
group in their more compressed form and evolute discoidal young, which resemble
the genus Lecanites, the probable radicle of the family.

Ww. Waagen“ was the first to class this group as an independent family, on
account of the large number of genera or subgenera in it, and the evident phylo-
genetic relationship between them. This family, as Waagen defines it, is the
most homogeneous among Triassic ammonites, the most perfect gradation existing
between the genera composing it, 'so much so that Diener has regarded all the
Meekoceratidee as belonging to the genus Meckoceras, with the exception of
Lecanites and Kymatites.

The Meekoceratide -are composed of Lecanites, Kymatites, Parakymatites,
Meckoceras (with the subgenera Gyronites, Koninckites, and Prionolobus), Kingites,
Aspidites, and Beyrichites, all occurring in the Lower Triassic, except Beyrichites,
and all confined to that division except Lecanites, which is also found in the
Upper Triassic of the Alps, and Meekoceras, which is found rarely in the Middle
Triassic. Beyrichites is characteristic of the Middle Triassic of the Alps, India,
and America. The Meekoceratidee are characteristic of the Lower Triassic of
western America, Siberia, and India, and, with the exception of Beyrichites and
Lecanites, are scarcely known outside of these regions.

Frech® has recently proposed to abandon altogether the family Meekocera--
tidee and the genus Meekoceras, dividing the species assigned to this group between
Prionolobus, Ophiceras, and Aspidites. But this is not in accordance with the rules
of priority nor with the relationships of the species concerned.

VaFossils from the Ceratite Formation: Salt Range Fossils, vol. 2 (1895), p. 236: Mem. Geol. Survey India, Pal.
Indica, ser. 13. .
b Letheea Paleozoica, Bd. 2, Lieferung 4, p. 630.
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Genus PARALECANITHES Diener.

1897. Paralecanites, C.-Diener, Sitzungsber. K. Akad. Wiss., Wien, vol. 106, p. 66,

1901. Paraceltites (pars), Frech, Lethaa Paleozoica, Bd. 2, Lieferung 3, p. 552.

1901. Paralecanites, C. Diener, Ueber die systematische Stellung der Ammoniten des siidalpinen
Bellerophonkalkes: Centralblatt fiir Min. Geol. und Pal., 1901, No. 14, p. 436.

Type.— Paralecanites sextensis Diener.

This genus; which up to the present has been represented by a single species,
is characterized by its evolute, little embracing, low whorls, wide umbilicus, almost
total absence of sculpture, and goniatitic septa. The ventral lobe is divided,.and
there is but a single lateral, with no auxiliary lobe. 'The internal lobes are
unknown on the type, but presumably would consist of an antisiphonal lobe
flanked by an internal lateral, as this is the case with all primitive ammonites of
this group. >

These characters agree in all essentials with the genus ZLecanites Mojsisovies,
except in the absence of the auxiliary lobe, and Diener regards Paralecanites as the
stock from which sprang Lecanites and the Meekoceratide.

Frech ¢ regards Paralecanites as synonymous with Faraceltites Gemellaro, dis-
regarding the sculpture and the shape of the external lobe in the latter genus;
which apparently is more closely related to Celtites.

Qecurrence.~— Paralecanites is known, up to this time, only tl om the Permian of
the Alps, but a species agreeing in all essentials with the generic characters of the
type has been found in the Lower Triassic Meekoceras beds of southeastern Idaho,
associated with a typical Lower Triassic fauna. It is therefore to be regarded as a
survival of an ancestral type.

PARALECANITES ARNOLDI Hyatt and Smith, sp. nov.
PL LXIV, figs. 1-16; PI. LXXVIIL, figs. 9-12.

Form evolute; whorls subquadratic in cross section, slightly higher than wide,
low and increasing very slowly in height; little embracing, and scarceiy indented by
the inner whorls. The sides and venter are flattened, the umbilical shoulders are
rounded, and the ventral shoulders subangular, this character being more pro-
nounced in the late adolescent stages than at maturity.

‘The umbilicus is very wide and shallow, being nearly one-half of the entire
diameter of the shell.

The septa are goniatitic,» consisting of a divided ventral lobe, a large first lateral
lobe, and a small second lateral just above the umbilical shoulder. There is no
auxiliary lobe, but the internal lateral is visible, on account of the evolution of
the shell, outside the umbilical suture. The ant1s1phom1 lobe is long and dwlded

aDie Dyas: Lethza Palwozoica, Bd. 2, Lu,ferungs (1901) p. 478,
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" The sef)fa are exactly like those of' Lecanites except in the lack of an aux1hary ‘
lobe, there being only eight lobes in Paralecanites and ten'in Lecanites.
The surface at maturity is nearly smooth, ornamented only with nearly obsolete
Tow radial folds. In early youth, up to a diameter of about 5 mm. the folds are
”tﬁluch stronger, and the cast is marked with distinct constrictions that run from the
" filbilicus across the venter. At this stage, also, the cross section of the whorl is
rounded instead of subquadratic, and the ventral lobe was undivided, the division
takmé( place at a diameter of a little more than 5 mm.
I early adolescent stage of Paralccanites is like that of Xenodiscus, as
described and figured in this paper, and the mature form is very like the larval
‘stages’ of Meekoceras. This points.to Paralecanites as the radicle of the Meeko-
. ceratidee, which family must have developed in the Permian, for highly specialized
representatives are known at the very bottom of the Triassic, and, indeed, in a
formation considered by some authorities -to be upper Permian. Paralecanites
Arnoldi can not, thercfore, be the radicle, but is merely alittle modified survival of
the ancestral form. A
It is highly probable that /a -alecamtes, or some similar form, was the family
radicle, not only of the Meekoeccratide, but also of all the true Ceratitoidea. Tt is
is also probable that this form came directly from the earlier Paleozoic genus
Prolécanites. 'This would make the Ceratitoidea descendants of the direct line of
Prolecanitide, while Medhcottla and its allies are descended from a side branch of

the same stock.

Horizon and locality.—Meekoceras beds, Lower Triassic, Wood Canyon, Aspen
Ridge, 9 miles cast of Soda Springs, Idaho, associated with Meckoceras gracili-
tatis, M. mushbachanwm, M. aplanatum, Pseudosageceras intermontanum, Heden-
stroemia Kossmaty, Cordillerites angulatus, Paranannites aspenensis, Flemingites
Russelli, and many other forms characteristic of the Lower Triassic. The specific
name is given in honor of Dr. Ralph Arnold, of the United States Geological
Survey.

Genus LECANITES Mojsisovics.

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

1895." Lecanites, Waagen, Fossils from the Ceratite Formatlon Salt Range Fossﬂs, vol. 2, p. 275:
Mem. Geol. Survey India, Pal. Indica, ser. 12. : -

1897. Lecanites, Diener, Cephalopoda of the lower Trias.: Himalayan Fossils, vol. 2, pt. 1, p. 146:
Mem. Geol. Survey India, Pal. Indica, ser: 15. : .

1902. Lecanites, F. Frech, Lethzea Paleozoica, Bd. 2, Lieferung 4, p. 634.

Type.—** Ceratites” glaucus Muenster, Neues Jahrb-uch fiir Mineralogie, 1834,
p. 11, PL I, fig. 1; also in E. von Mojsisovics, Cephalopoden der Mediterranen
Triasprovinz, p. 200, Pl. XXX, figs. 1-6; P1. LIII, fig. 14.
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Evolute, discoidal; little embracing whorls, laterally flattened, and’ higher than
wide. - Wide umbilicus, whorls increasing slowly in height. Abdomen narrow,
either flattened or rounded. }

Surface smooth, or sculptured with radial folds. Body chamber short, not
more than one-half revolution.

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 often a small
auxiliary. '

The form and septa arc exactly like Gyronites Waagen, except that the lobes
are never serrated and the whorls are a little more evolute than most species of
Gyronites. .

Lecanates is known in the Lower Triassic of India and California, in the Middle
Triassic of Nevada, and in the Upper Triassic of the Alps.

LECANITES KNECHTI Hyatt and Smith, §pP. noOV,
Pl. TX, figs. 11-186.

Evolute, discoidal, laterally compressed, wide shallow umbilicus; sides flattened,
umbilical shoulders broadly rounded; venter rather broad and rounded so that there
are no distinct abdominal shoulders. Whorls increasing slowly in height and little
embracing, concealing only about one-third of the inner volution and being indented
to only one-sixth of the height by it. The width of the whorl is nearly three-fourths
of the height. ' N

Surface smooth, only casts being known, showing no ribs nor folds.

Septa goniatitic, external lobe divided into two narrow short branches, which
fall on the abdominal shoulders; first lateral longer and much broader; second lateral
nearly as broad as the first, but much shorter. Auxiliary lobe lacking cntirely.
Internal septa consisting of a long antisiphonal lobe and a short shallow lateral, just
inside the umbilical suture. The form and septa are exactiy like those of the young
of Meekoceras aplanatum, but the lobes of Meckoceras become serrated at a very early
adolescent stage, while those of Zecanites remain goniatitic. :

Lecanites Hnechti belongs to the group of L. gangeticus de Koninck, charac-
terized by the posscssion of rounded instead of angular and flattened venters, and in
shape it is most nearly related to the Indian Salt Range species, but differs in lacking
the auxiliary lobe and not having any varices on the shell.

L. Knechti also resembles L. glaucus Muenster, the type of the genus, but is
somewhat more evolute than that species, and lacks the auxiliary, which is present
on the type-species. ,

There are in the Lower Triassic of America scveral species of Meekoceras
(Qyronites) that agree closely with this species of Lecanites, except that they possess
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ceratitic lobes, and thus are more highly developed, either out of it or some similar
member of the same genus. ’

Tlorizon and localily.— Lecanites Knechii was found by J. P. Smith in the Lower
Triassic Meekoceras beds of the Inyo Range, Inyo County, Cal., on tlie Union Wash,
about 1% miles east of the Union Spring, about 15 miles southeast of Independence.
It was associated with Meckoceras gracilitatis White, M. aplanatum White, M.
mushbachanum White, and many other characteristic species of the Lower Triassic.
The specific name is given in honor of Mr. C. E. Knecht, who assisted in collecting

this fauna.
Relative dimensions of the type.

DAt e - . el e e aeaeaas 100

Height of last whorl ... _....__. S 35
Height of last whorl from preceding.. ... ... . ... 30
Width of last whorl . ........_... J 26
Width of umbilicus ... _..__._ .. ... ... i 39
InVOlutiOn - o oottt e e e e 5

Actual diameter of the type specimen 30 mm.

LECANITES VOGDESI Hyatt and Smith, sp. nov.
Pl LX, figs. 12-22; PL.TLXXV, figs. 10-13.

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 bhalfway up the flanks, but become obsolete
before the abdominal shoulder is reached. At maturity these ribs become finer and
sigmoidal in curvature, reaching to the ventral shoulders.

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 are large, almost equal in

‘size, and broadly rounded. The internal septa consist of a large undivided antisi-

phonal lobe, flanked by a smaller internal lateral on each side.

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 always to have. Even in youth
Lecanites Vogdesi is more compressed laterally than- any species of Dinarifes. The
characters all point to the Meekoceratidwe rather than to be the Ceratitidee.
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In the larval stage Lecanites Vogdesi corlesponds to the genus Poralecanites
Diencr, as shown on Pl. LXXV, figs. 11-13, Whexe a young specimen in this stage

of growth shows the following dlmensmns
min,

Diameter. ... . _._. e e 2.36
Height of last whorl. .. e .80
' Height of last whorl from the preceding.............__.. s . .75
“Width of last whorl oo e eaaaa 1.02
Involution. . .... SO [ .05
Width of wmbilicus. o .. e aiiaaaaan- 1

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

Horizon and locality.— Lecanites Vogdes: was found by J. P. Smith in the
Middle Triassic Daonella beds, on the divide between T
Fork of American Canyon, West Humboldt Range, Nevada, associated with

Troy Canyon and the South

Ceratites humboldtensis, Beyrichites rotelliformis, Ac?oc/zo7*dzfceras Hyatti, Anolcites
Whitneyi, Daonella dubia, and many other species characteristic of the Middle
Triassic. The figured specimens are in. the collection of J. P. Smith. The
specific name is given in honor of Col. A. W. Vogdes, U. S. Army, in recognition
of his services to Californian paleontology.

Grenus MEEKOCHRAS Hyatt.

1879. Meekocems, Hyatt (in C. A. White)," Fossils of the Jura-Trias of southeastern Idaho: U. S
Geol. and Geog. Surv, Terr., vol. 5, p. 111.

1880. Meekoceras, Hyatt (in C. A, White), Contributions to Invertebrate Palzzontology, No. 5: U. 8.

¢ Geol. and Geog. Sarv. Terr., vol. 12, pt. 1, p. 112

'1882. Meckoceras (pars), Mojsisovics, Cephalopoden der Mediterranen Triagprovinz: Abhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 10, p. 213.

1886. Meckoceras (pars), Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg,
" sér. 7, tome 33, No. 6, p. 79. '

1895. Meckoceras, Waagen, Fossils from the Ceratite Formation: $alt Range Fossils, vol. 2, p. 236:
Mem. Geol. Survey India, Pal. Indica, ser. 13. ’

1895. Meekoceras, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém.
Com. géol., St.-Pétershourg, vol. 14; No. 3, p. 46, '

" 1897. Meckoceras, Diener, Cephalopoda of the lower Trias: Himalayan Foss1ls, vol. 2, pt. 1, p. 126:
Mem. Geol. Survey India, Pal. Indica, ser. 15. .

1900. Wyomingites, Hyatt, Cephalopoda: Text-Book of Paleontology by K. A. von Zittel, p. 556,
(Translated by C. R. EKastman.)

1903. \Meekocems, E. Kittl, Die Cephalopoden von Mué in Dalmatien: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 20, pt. 1, p. 69.

(Not 1895. Meekoceras, Diener, Himalayan Fossils, vol. 2, pt. 2, p. 40: Mem. Geol. Survey India,

’ Pal. Indica, ser. 15.)

1904. Meckoceras, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of Western Amer-

ica: Proc. California Acad. Sci., 3d ser., vol. 1, p. 367.
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Type.—Meckoceras gracilitatis White, Fossils of the Jura-Trias of southeastern
Idaho, 1879, p. 111, and Contributions to. Invertebrate Paleeontology, No. 5, 1880,
p- 112, Pl. XXXI, fig. 2, a-d. : .

, Form compressed, discoidal, involute or evolute, sides flattened; venter narrow,
" either flattened or rounded, no keels nor furrows; umbilicus narrow or wide. Body
chamber short. Surface smooth, or ornamented with lateral folds; no tubercles,
spines, nor spiral ridges. Septa ceratitic, with rounded entire saddles and serrated
lobes. The external lobe is short and divided by a siphonal saddle;-the two lateral
lobes are longer, and there is an auxiliary series present in most forms, consisting
either of a single lobe (serrated or goniatitic), or of a series of denticulations, some
of which may be partly individualized into lobes. The internal septa consist of a
divided antisiphonal lobe, flanked by a single lateral, although in some cases there
may be internal auxiliaries.

Perhaps no other genus of ammonites has been so variously treated as Meecko-
ceras, for the reason that it is very variable, and also because in the first description
no type.was expressly given, and three species, differing in essential respects, were
simultaneously described, Meckoceras aplanatum White, M. mushbachanuwm White,
and M. gracilitatis White, in the order given. But in the diagnosis of the genus,
Hyatt first mentions M. gracilitatis. Thus, according to usage, either M. aplanatum
or M. gracelitatis might be chosen as the type. Of these the latter alone agrees
with the generic diagnosis, since it has the fourth lobe as an auxiliary series of
denticulations, and does not have a distinet saddle between this lobe and the umbilical
suture.

Besides the three species mentioned, Hyatt also included in his generic diagnosis
previously described species that have since been aséigned to Balatonites, Hungarites,
Xenaspis, and Celtites, which clearly have no relationship to the typical members of
the genus. The writers regard all forms that agree with any one of the three
species, M. aplanatum, M. mushbachanwm, or M. gracilitatis, as belonging to Meeko-
ceras in the broader sense.

Mojsisovics® was the next to treat of this genus, in which he included a number
of forms now assigned to Proptychites and Beyrichites, thus giving Meckoceras an
unwarranted extension beyond the limits assigned by Hyatt. In a later paper
Mojsisovies? still further extended the genus in one direction to take in forms now
assigned to Hedenstraemia, but limited it on the other to involute forms. All evolute,
open-coiled forms were assigned along with M. aplanatum to Xenodiscus Waagen,
although Mojsisovics confessed that this was purely because Xenodiscus seemed to
be the ancestor of Gymnites. None of.the forms assigned by Mojsisovies to Xeno-

" discus agree with Waagen’s genus, and they are no longer classed with it.

aCephalopoden der Mediterranen Triasprovinz. Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 10, 1882, p. 218.
b Arktische Triasfaunen, Mém. Acad. imp. sei. 8t.-Pétersbourg, sér. 7, tome 33, No. 6, 1886, p. 79.
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Meekoceras was next treated by Waagen,® who regarded M. gracilitatis as the
type, and placed all other kindred but dissimilar forms under different genera, thus
restricting the genus to narrower limits than was intended by Hyatt. The evolute
forms without the auxiliaries, such as M. aplanatum, were placed under a new
genus Gyronites, which would include most of the forms assigned by Mojsisovies to
Xenodiscus. Species with a fourth lateral lobe followed by an auxiliary series were
classed under the genus Aoninckites Waagen; while forms in which the auxiliary
series is not individualized, but consists of only a few denticulations, were placed
under Azngites Waagen.

Diener? regards KAingetes and Honinckites merely as subgenera of Meekoceras,
in which conclusion the writers agree with him. In a still later work Diener¢
includes also Aspidites Waagen, and Beyrichites Waagen as subgenera under
Meekoceras.  But these two types are different from any species included by Hyatt
under the original description, and it scems best to the writers to let them stand as
independent genera. ,

As thus defined Meekoceras in the broader sense would include all species similar
to the three typical forms, and the species ncarest to M. gracilitatis White would
be classed in Meckoceras in the limited sense.

Since M. aplanatwn White bas all the characters of Gyronites Waagen, all
species similar to it are placed in the subgenus Gyronites under Meckoceras.

Examination of thé types in the United States National Museum has shown that
M. mushbachanum has all the characters assigned by Waagen to Aoninckites, and
since this species was one of the types of Meckoceras all species similar to M. mush-
buchanum are classed in the subgenus Honinckites, under Meckoceras in the broader
sense.  Asprdites and DBeyrichites are regarded by the writers as independent
genera. The systematic position of Frionolobus is somewhat doubtful, but it should
probably be placed as a subgenus under -Meckoceras.

Frech? has recently proposed to drop the family Meekoceratidee, dividing the
species belonging to that genus between Ophiceras, Prionolobus, and Aspidites,
although all the genera mentioned were described after Meckoceras, which was first
described in 1879, and described and fully illustrated in 1880. Frech’s reasons for
‘these changes were that Hyatt included in his original deseription of Meeckoceras not
only the three American species that differ in certain important characters, but also
foreign species later assigned to Balatonites, Xenaspis, Hungarites, and Celtites.

Of course it was a mistake to include these elements in Meckoceras, but the
citation of them as species under that genus does not make any confusion as to the

a Fosgils from the Ceratitc Formation: Salt Runge Fossils, vol. 2, 1895, p. 236: Mem, Geol. Survey India, Pal.
Indieca, ser. 13, .

b Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém. Com. géol., St.-Pétersbourg,  vol. 14,
No. 8, 1895, p. 46. .

¢ Himalayan Fossils, vol. 2, pt. 1, 1897, p. 126: Mem. Geol. Survey India, Pal. Indica, ser. 15.

d Lethaen Paleozoica, Bd. 2, Lieferung 4. (1902), p. 630.
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limits of the group. Three American species were fully described and figured, and
one of the three was certainly the type. The fact that later writers have extended
the genus - Meekoceras to take in heterogeneous elements does not invalidate it.
It any such rule in nomenclature should be accepted almost every genus of
ammonites would be thrown out and new names substitiited.

As restricted in this paper, Meckoceras is entirely confined to the Lower Triassic,
in which horizon it is very abundant in California, Idaho, India, and Siberia.

Genus MEEKOCERAS s. str. Hyatt.

This genus is represented in America by Meekoceras gracilitatis, and by a large
number of undescribed forms.
MEEKOCERAS GRACILITATIS White.

Pl XII, figs. 1-13; Pl. XII1, figs. 1-18; Pl. LXX, figs. 4-7; PL. XIV, figs. 1-8.

1879. Meckoceras gracilitatis, White, U. S. Geol. and Geog. Surv. Terr., vol. 5, p. 114.

1880. Meekoceras gracilitdtis, ‘White, U. 8. Geol. and Geog. Surv. Terr., vol. 12, pt. 1, p. 115, Pl. XXX,
fig. 2 a-d.

1902. Prionolobus gracilitatis, F. Frech, Lethsea Paleozoica, Bd. 2, Lieferung 4, p. 631, fig. a.

1904, Meekoceras gracilitatis, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of

Western America: Proc. California Acad. Sci., 3d ser., vol. 1, p. 370, Pl. XLII, figs. 1-4; PL
XLITJ, figs. 3 and 4. : _

Shell compressed, involute, discoidal, deeply embracing, outer whorl concealing
three-fourths of the inner, and being indented to one-third of its height by the inner
whorl.

Umbilicus narrow but open and rather shallow, the width being about one-sixth
of the diameter of the shell. The whorl increases rather rapidly in height, the
altitude being slightly more than twice the breadth of the whorl, and one-half of
the total diameter. The sides are gently convex, from the abruptly rounded
umbilical shoulder; the greatest thickness of the whorl lies at a point even with the
top of the inner whorl, thus giving a lenticular appearance to the shell. Venter
flattened, biangular, with broad flat space and sharp adominal shoulder angles.

Surface ornamented with low folds and radial strie of growth, which in age
cross the venter in faint corrugations. No true ribs nor spines are ever present.

Septa ceratitic, saddles all rounded and entire, lobes all serrated. Ventral
short, divided by a broad, shallow siphonal saddle; first lateral broad and deeper;
second lateral narrow as the ventral; auxiliary series consisting of a short, straight
row of denticulations following the third lateral saddle, forming merely an
unindividualized lobe, which, however, is sharply distinguished from the saddle.
The inper septa consist of a rather short divided antisiphonal lobe, with a single
lateral.

a Professor Hyatt told Mr. Smith in June, 1900, that he had regarded Meekoceras gracilitatis as the type of the genus.
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The young shells are much more involute than mature forms, the umbilicus
growing wider with age, and the whorls' less deeply embracing. The relative
.width of the umbilicus, however, seems to be variable, also the abruptness or
roundness of the umbilical shoulders.. Diener® thinks that White has confused
two species in his figures of M. gracilitatis, and that Pl. XXXI, fig. 2 b, in
White’s paper represents a different species from 2 a. But the difference lies
rather . in the drawing . than .in..the original specimens. The septa.on White’s
original are as in Pl. XXXI, fig. 2 d,.of. White’s paper, except that the denticu-

lations are not sufficiently strongly marked in the drawing, and the innermost

saddle is more sharply defined from the ‘auxiliary denticulations than in the
figure. In some anfigured speécimens, however, there does not seem to be any
separation at all of the saddle and the auxiliary series. These specimens in all
other respects seem to belong’ to M. gracilitatis, and were probably the cause of
the ambiguities in Hyatt’s and White’s descriptions. These forms would fall
under Waagen’s genus Hingifes,. but they are probably nothing' more than
individual variations of M. gracilitatis, but for the present they are not included
in the specific diagnosis, since it is essential to establish the exact meaning of
this species. I '

M. gracilitatis White is nearly related to M. boreale Diener of the Lower _
Triassic of India and Siberia, but differs in not having the auxiliary series
individualized, also in the slightly wider umbilicus. There are, however, in the
American Lower Triassic, species with the umbilicus as narrow or even narrower
than on M. boreale, but on all of them the auxiliary serics is unindividualized.

Horizon and locality.— Meckoceras gracilitatis White was found by. Dr. A, C.
Peale in the Lower Triassic of southeastern Idaho, at two places, 5 miles south of
John Gray’s Lake, and about 15 miles « little west of south from this lake. Alpheus
Hyatt also found this species in Wood Canyon, about 9 miles cast of Soda Springs,
‘Idaho, associated with M. aplanatuwm’ White, M. mushbachanum White, Pseudo-
sagecoras intermontanwm Hyatt and Smith, Flemingites Russell; Hyatt and Smith,
Ussuria Waageni, and other characteristic species. J. P. Smith found M. gracili-
tatis in the Meekoceras beds of the Union Wash, near the Union Spring, east
side of Owens Valley, Inyo Range, Inyo County, Cal., about 15 miles southeast of
-Independence, associated with all the above-mentioned forms except Flemingites.

MEEKOCERAS PILATUM Hyatt and Smith, sp. nov.

Pl. LXIII, figs. 3-9.

-Form involute, laterally compressed; whorls high, with flattened sides, broadly
rounded venter, without distinct abdominal shoulders. Umbilical shoulders abrupt

eHimalayan Fossils, vol. 2, pt. 1, 1897, p. 132;: Mem. Geol, Survey India, Pal. indica, ser. 15.
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and somewhat angular. Whorls deeply embracing, and deeply indented by the inner
volutions. The height of the whorl is slightly less than one-half of the total diam-
eter of the shell, and the width is one-half of the height. The whorl is indented to V
one-fourth its height by the precéding volution. The width of the umbilicus is one-
fourth of the total diameter of the shell. '

The surtace of both shell and cast is ornamented with coarse radial ribs, which
run from the umbilicus straight up the flanks and become obsolete on the shoulders.
In addition to these there arc the usual curved striee of growth, showing only-on the
surface of the shell.

The septa are of the usual Meckoceras type, with the saddles all rounded and
entire and the lobes all serrated. The external lobe is short and narrow, divided by
‘a small siphonal saddle; the first lateral lobe is broad and deep; the second lateral
narrow and long; the auxiliary lobe is not individualized but resembles that of
Meekoceras gracilitates.

Horizon and locality.—In the Lower Triassic Columbites beds, 1 mile west of
Paris, Idaho, locality No. 1981, United States Geological Survey, associated with
Columbites parisionus, Pseudosageceras intermontanum, Prionolobus Jacksoni, Ophi-
ceras Spencet, etc.; collected by R. 8. Spence.

Subgenus GYRONITES Waagen.

1892. Gyronites, Waagen, Records Geol. Survey India, vo’. 25, p. 183.

1892. Gyronites, Waagen, Jahrb. K.-k. geol. Reichsanstalt, Wien, vol. 42, p. 379.

1895. Gyronmites, Waagen, Fossils from the Cerat te Formation: Salt Range Fossils, vol. 2, p. 288:
Mem. Geol. Survey India, Pal. Indica, ser. 13.

1900. Wyomingites, Hyatt, Cephalopoda: Text-book of Palzontology by K. von Zittel, p. 556.- (Trans-
lated by C. R. Eastman.) . :

1902. Ophiceras (pars), F. Frech. Letheea Palweozoica, Bd. 2, Lieferung 4, p. 631.

1904. Gyronites, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 372,

7 ype.—G’yo‘owites requens Waagen, Fossils from the Ceratite Formation, 1895,
p. 292, Pl. XXVII, figs. 1-4.

Evolute, discoidal, laterally compressed, little embracing; wide, shallow umbili-
cus; whorls increasing slowly in height, and covering but a small portion of the
inner volutions. Venter narrow, either biangular or rounded. Surface smooth or
ornamented only with radial strize and low folds. Body chamber supposed to be
generally short, but little is known about this character.

Septa partly ceratitic, all the saddles and some of the lobes being entire. The
external lobe is divided into two unserrated branches by the siphonal saddle. The
first lateral lobe is always serrated, the second usually not so; and there is some-
times a short auxiliary series of denticulations, or an unserrated scarcely individ-

16918—No. 40—05——10 .
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ualized auxiliary lobe. The internal septa consist of a rather short divided
antisiphonal lobe, with a single lateral.

Diener® says that this genus would coincide chiefly with Meckoceras, and that
the other species assigned to it by Waagen would fall partly in with Ophiceras,
and partly with Danubites. Mojsisovics and Waagen formerly classed the species
of Gyronites under Xenodiscus. Certainly the amount of involution should not be
regarded as sufficient reason for generic separation, and only the development
stage can excuse such a separation. Now, since Meckoceras aplanatum White, one
of the original types of Meckoceras in the broad sense, has all the characters of
Gyronites, the writers prefer to retain this name as a subgeneric title for species
of the group of M. aplanatwm. Gyronetes is found only in the Lower Triassic of
India, Siberia, Idaho, and California, where it is represented by Meekoceras (Gyro-
nites) aplanatwm, and several new species, as yet undescribed.

MEEKOCERAS (GYRONITES) APLANATUM White.
Pl XI, figs. 1-14; PL. LXIV, figs. 17-22; PL. LXXVTI, figs. 1 and 2.

1879, Meckoceras aplanatum, White, U. S. Geol. and Geog. Surv. Terr., vol. 5, p. 112.

1880. Meckoceras aplanatum, White, U. 8. Geol. and Geog. Surv. Terr., vol. 12, pt. 1, p. 112, Pl
XXXI, fig. 1 a, b, and d (not fig. ¢, which is Danubites whiteanus Waagen). '

1886. Xenodiscus aplanalus, Mojsisovies, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Péters-
bourg, sér. 7, tome 33, No. 6, p. 75.

1895. Xenaspis? aplanata, “’aagén, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2,
p. 290: Mem. Geol. Survey India, Pal. Indica, ser. 13.

1900. Wyomingites aplanatus, Hyatt, Cephalopoda: Text-book of Palxontology by K. A. von Zittel,
p- 556. (Translated by C. R. Eastman). V '\

1902. Ophiceras aplanatum, ¥F. Frech, Lethwa Palaeozoica, Bd. 2, Lieferung 4, p. 631, fig: e.

1904. Meekoceras aplanatum, J. P, Smith, The Comparative Stratigraphy of the Marine Trias of
Western America: Proc. California Acad. Sci., 3d ser., vol. 1, p. 878, pl. XLI, figs. 4-6.

Evolute, discoidal, laterally compressed; wide, shallow umbilicus; whorls
increasing slowly in height, Jittle embracing, outer whorl concealing but little of
the inner, and being indented to less than one-fourth of its height by it. Breadth
of whorl a little over one-half its height, and one fifth of the diameter of the shell;
height of whorl a little more than one-third of the total diameter. Width of
umbilicus equal to height of the whorl. Umbilical shoulders abruptly rounded,
but not angular. Sides gently rounded, greatest breadth of whorl at a point
halfway between the base and the venter. Abdomen flattened, narrow, with sub--
angular abdominal shoulders.

Surface ornamented with cross striee and folds, which may become quite strong
on the body chamber.

a Cephalopoda of the Lower Triassic: Himalayan Fossils, vol. 2, pt. 1, 1897, p. 30: Mem. Geol. Survey India, Pal,,
Indica, ser. 15. '
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Septa ceratitic, saddles all rounded and entire, lobes partly serrated, partly
entire. The external lobe is divided by a shallow siphonal saddle into two narrow
branches, which are slightly denticulate, though usually entire. These divisions of
the lobe fall upon the abdominal shoulder angles. The first lateral lobe is distinctly
serrated, longer than the external, and much wider; the second lateral is usually
entire, although occasionally it may be slightly denticulated. “There is no auxiliary
series. The internal septa consist.of a short bifid antisiphonal lobe and a short,
shallow entire lateral, just inside the umbilical suture. These septa are very like
those of Xenasprs Waagen, except in the difference in the sizes of the lobes. This
resemblance becomes more important when it is known that J. aplenatwm has a
" body chamber at least three-quarters of a.revolution in length. The writers regard
Xenaspis and Gyrowites as being closely related, and it is by no means impossible
that M. aplanatwm may eventually be shown to belbng to the former genus.

M. aplanatwm White resembles in form Gyronites frequens Waagen,® but differs
from that in lacking the auxiliary lobe. It also -agrees in septa with Gyronztes
nangaensis Waagen,® but is slightly more involute than that species and has the
lobes not so long. ' ' ‘

The relative dimensions of M. aplanatum are as follows:

DRAIMCEET - - - - -« e o o e e e e e e e e e e e e 1.00
Height of last whorl. __ .. ... Ll .37
Height of last whorl from the preceding ... ... ... ... . ... . ... . ... .27
Width of last whorl . .. i .20
Width of umbilicus - ... il e .37
Involution...... R E R R R R P PR PP PP ERPPP .10

In small specimens the whorl. is more robust, broader in proportion to its height,
and more deeply embracing, although the form is always evolute, even in the early
stages of growth. - The young whorls are rounded, the angular shoulders heing a
character of adolescence. The. adolescent shell agrees in all respects with Lecanites,
and this species gives a transition from-that genus to Meckoceras. On this account
the writers prefer to recognize Gyronites as a subgenus or transitional group.

Hyatt (in Cephalopoda, 1900, p. 536) took M. aplanatum as the type of a new
but undescribed genus Wyomingites, but this statement was intended to refer to
the form described by Waagen as Gyronites whiteanus, and not to the typical
M. aplanatum. It was unknown to Hyatt that Waagen had already renamed this
form. ' ‘

Horizon and locality.— Meckoceras aplanatum White was found by ‘the United
States Geological Survey in the Lower Triassic Meckoceras beds in southeastern

aTFossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p, 292, Pl. XXXII, figs. 1-4: Mem. Geol. Survey

India, Pal. Indica, ser. 18,
bOp. cit., p. 297, P1. XXXII, fig. 5 a-c.
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Idaho, about 5 miles south of John Gray’s Lake, and also about 15 miles a little west
of south from the lake. Alpheus Hyatt also found it in Wood Canyon, 9 miles east
of Soda Springs, Aspen Ridge, Idaho. J. P. Smith found it in the Lower Triassic
Meekoceras beds of the Inyo Range, east side of Owens Valley, on the Union Wash,
‘near the Union Spring, about 15 miles southeast of Independence. -

Subgenus KONINCKITES Waagen.

1895. Koninckites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 258:
Mem. Geol. Survey India, Pal. Indica, ser. 13. .

1895. Koninckites, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém:
Com. géol., St.-Pétershourg, vol. 14, No. 3, p. 53.

1896. Koninckites, Toula, Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und
Geol. Osterrcich-Ungarng und des Orients, vol. 10, p. 177. )

1897. Kowinclites, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 139:
Mem. Geol. Survey India, Pal. Indica, ser. 15.

1902. Aspidites (pars), F. Frech, Lethsca Palaeozoica, Bd. 2, Lieferung 4, p. 637.

1904. Koninckites, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 375.

Type.— Koninckites vetustus Waagen, Fossils from the Ceratite Formation,
p. 261, Pl. XXVII, figs. 4 and 5.

Evolute, discoidal, laterally compressed, narrow venter, either flattened or
rounded. Sides flattened, and entire form not robust. Umbilicus wider than in
typical members of Meckoceras s. str. and lateral ornamentation often stronger,
in the form of coarse radial ribs or folds.

Septa as in Meckoceras s. str., but the auxiliary lobe is individualized, followed
by a distinet auxiliary saddle, and this by a series of denticulations, forming a second
auxiliary lobe on the. umbilical shoulder. This subgenus embraces a number of
species from the Lower Triassic of the Salt Range, the Himalayas, Ussuri Bay, and
the mouth of the Olenek River in northern Siberia. It was not known to Waagen
that Meekoceras mushbachanwm White possessed all the essential characters of
Honinckites, for the figure of the septa of that species is not exact.. But since this
is the case, and since M. mushbachanwm was one of the three species given as typical
members of Meekoceras, this group of specieé characterized by the greater evolution,
the more rugose shell, and the fourth lobe with the auxiliary denticulations, is
regarded merely as a subgenus. There are in the American Triassic, both in Idaho
and California, several species that will fall into this division, but . mushbacharm.
White is the only one described. :

Freche proposes to drop Aoninckites, referring the species described by Waagen
under that name to Aspidites. While this is, no doubt, correct for some of those

a Lethwa Pal®ozoica, Bd. 2, Licferung 4 (1902), p. 637.
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-species, it is not correct for the type, nor for species like the type, one of which is

Meckoceras (Koninckites) mushbachanwm W hite.
1

MEEKOCERAS (KONINCKITES) MUSHBACHANUM White,
Pl XV, figs. 1-9; Pl. XVI, figs. 1-3; PL. X VIIL, figs. 1-7; PL. LXX, figs. 8-10.

1879. Meekoceras mushbachanum, White, U. 8. Geol. and Geol. Surv. Terr., vol. 5, p. 113.

1880. Meekoceras mushbachanuwm, White, U. 8. Geol. and Geog. Surv. Terr., vol. 12, pt. 1, p. 114,
Pl. XXXII, fig. 1 a-d.

1902. Prionolobus mushbachanus, F. Frech, Letheea Paleeozoica, Bd. 2, Lieferung 4, p. 631, fig. c.

1904. Meekoceras 7‘nxushbachmmm,7J . P. Smith, Comparative Stratigraphy of the Marine Trias of Western
America: Proc. California Acad. Sci., 3 ser., vol. 1, p. 376, Pl. X LI, figs. 1-3; Pl XLIII, figs.
1 and 2.

Compressed, involute, discoidal, whorls rather deeply‘ embracing, covering nearly
three-fifths of the inner volution and being indented to one-fourth of its height by it.
Umbilicus wide, shallow, umbilical shoulders abruptly rounded. Sides more flattened
than in M. gracilitatss White, gently convex up to the abruptly rounded narrow
venter. Height of whorl twice its breadth, and nearly one-half of the entire diameter.
Width of umbilicus nearly one-fourth of the entire diameter of the shell. Greatest
breadth of whorl at a point halfway between base and venter.

" Surface ornamented with sharp cross strise, slightly* carved, and faint low folds,
especially in age. .

Septa ceratitic; saddles all rounded and entire, lobes all serrated. Ventral lobe
divided by a broad, shallow siphonal saddle, the two divisions being serrated with
about five denticulations; the first lateral is somewhat deeper and broader; the second
lateral about half as deep as the first, and about two-thirds its width; the first
auxiliary is small, shallow, provided with several denticulations; then follows a
distinct auxiliary saddle, with a row of denticulations between that and the umbilicus.
The internal septa consist of a moderately long antisiphonal lobe, and a single lateral.

Horizon and locality.— Meekoceras (Koninckites) mushbachanwm White is rather
common in the Lower Triassic of southecastern Idaho, where it was found at a point
5 miles south of John Gray’s Lake, and at another place 15 miles a little west
of south from that lake. Alpheus Iyatt also found it at Wood Canyon, about
0 miles east of Soda Springs. J.P. Smith found it in the Lower Triassic Meekoceras
beds of the Inyo Range, Inyo County, Cal., on the Union Wash, near the Union
Spring, east side of Owens Valley about 15 miles southeast of Independence. In
both Idaho and California it was associated with Meekoceras gracilitatis White,
M. aplanatum White, Pseudosageceras intermontanum Hyatt and Smith, Ussuria,
and many other forms characteristic of the Lower Triassic of the regions around
. the Pacific.
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Subgenus PRIONOLOBUS Waagen.

1895.’ Prionolobus, Waagen, Fossi]é from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 306:
Mem. Geol. Survey India, Pal. Indica, 'ser. 13.

1897. Prionolobus, Diener, Cephalopoda of the lower Triag: Himalayan Fossils, vol. 2, pt. 1, p. 149:
Mem. Geol. Survey India, Pal. Indiea, ser. 15.

1902. Prionolobus (pars), F. Frech, Lethzea Palaozoica, Bd. 2, Lieferung 4, p. 637.

Type.— Prionolobus ~atavus Waagen, Fossils from the ‘Ceratite Formation,
p- 809, PL. XXI1V, fig. 4 a-b; Pl. XXV, fig. 4 a-h. _

Discoidal, evolute, laterally compressed, little embracing, wide umbilicus.
Body chamber short. Sculpture consisting of faint radial folds.

Septa always ceratitic, consisting of a divided external lobe, two laterals, and
an auxiliary series composed of a long, straight row of denticulations.

This group is very like Lecanites, but that genus always has goniatitic lobes.
It is also nearly related to Gyronites, from which it differs only in the possession
of the straight row of auxiliary denticulations. Gyronites would seem to be an
intermediate link between this group and Lecanites.

Since these differences are so slight, the writers prefer not to consider the
group as an independent genus, for this narrowness of generic lines would not
be in keeping with the rest of the classification of Triassic ammonites. It is,
therefore, placed as a subgenus under Meckoceras in the broader sense, along
with Gyronites and Koninckites. Prionolobus.is known at present only from the
Lower Triassic of India, and the Meekoceras beds of the Inyo Range in California,
where it is represented by a single species, Prionolobus Waagens sp. nov., and the
Aspen Ridge.in Idaho, where it is represented by several new species.

MEEKOCERAS (PRIONOLOBUS) WAAGENI Hyatt and Smith, sp. nov.
Pl. LXXVII, figs. 3-8.

Evolute, discoidal, laterally compreSsed. Whorls little embracing and little
indented by the 'inner volutions. Sides flattened convex, venter narrow and
rounded; greatest width at a point on a level with the top of the inner whorl.
Umbilical shoulders gently rounded, umbilicus wide and shallow.

Surface ornamented only with low, radial folds, visible only on the shell.

Septa ceratitic; external lobe divided by a siphonal notch into two short
branches; first lateral long; second lateral about two-thirds of the size of the first.
Auxiliary series consisting of a straight row of denticulations on the umbilical
slope. The antisiphonal lobe is flanked by a single internal lateral. The height
of the last whorl is about twice its width and two-fifths of the total diameter.
It is impressed by the inncr whorl to one-fourth of its height, and conceals slightly
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more than one-half of the inner whorl. The width of the umbilicus is two-fifths
of the total diameter of the shell.

Horizon and locality.— Prionolobus Waageni was found by A. M. Strong in
the Lower Triassic Meekoceras beds of the Inyo Range, Inyo County, California,
14 miles east of the Union Spring, on the old McAboy trail across to Salinas
Valley. This locality is about 15 miles southeast of Independence.

MEEKOCERAS (PRIONOLOBUS) JACKSONI Hyatt and Smith, sp. nov.
Pl LXTI, figs. 11-21.

Form evolute, discoidal, laterally compressed. Whorls of moderate height,
but increasing slowly in height; rather deeply embracing, and deeply indented by
the inner volutions. Sides flattened, umbilical shoulders gently rounded, venter
highly arched and narrow; no ventral shoulders perceptible. Umbilicus wide and
shallow. The height of the whorl is about two-fifths of the total diameter of the
shell, and the width one-half of the height. The indentation is somewhat less than
one-third of the beight. The width of the umbiliecus is about three-tenths of the
total diamcter of the shell. '

The surface is smooth, ornamented only with cross strim of growth and very
fine spiral lines. The septa are ceratitic, lobes all serrated, and saddles all rounded
and entire. The general character of the septa is the same as that of Meckoceras
s. str., but there is no fourth lateral lobe; instead there is a long, straight row of
denticulations. This character of the septation at once distinguishes Prionolobus
from Opliceras and Gyronites, which are both very similar to it in form and
character. ' .

Prionolobus Jucksoni differs from P. Waageni in being more robust and involute
" and in the more rapid increase in height of the whorls. It differs from 0phz’ceras
Spencer in the character of the septa and in lacking the constrictions that occur on
the cast of Ophiceras. 1t does not resemble closely any of the Indian species
ascribed by Waagen to Préionolobus, but agrees with them all in having the straight
row of denticulations instead of the auxiliary lobe.

Horizon and locality.— Prionolobus Jacksoni is common in the Lower Triassic
Columbites beds above the Meekoceras beds 1 mile west of Paris, Idaho, locality
No. 1981, United States Geological Survey, associated with Columbites parisianus,.
Meckoceras pilatum, Pseudosageceras intermontanwm, Ophiceras Spencei, Celtites sp.
nov., and many others. What is probably the same species was found in the
Meckoceras gracilitatis beds in Wood Canyon, 9 miles cast of Soda Springs, Idaho,
and in the same horizon on the Union Wash, in the Inyo Range, 14 miles east of
the Union Spring, 15 miles southeast of Independence, Cal.
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The figured specimens all came from the locality near Paris, Idaho, and are the
- property of the United States Geological Survey.
The specific name is given in honor of Prof. R. T. Jackson.

Genus ASPIDITHES Waagen.

1895. Aspidites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 215: Men.
Geol. Survey India, Pal. Indica, ser. 13.

1897. Aspidites, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 145:
Mem. Geol. Survey Indica, Pal. Indica, ser. 15.

1902, Aspidites (pars), F. Frech, Lethzea Pal:eozoica, Bd, 2 Lieferung 4, p. 637.

1903. Aspidites, G. von Arthaber, Neue Funde in den Werfener Schichten, ete.: Regultate der Wissen-
schaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, p. 18. :

Type.—Aspidites superbus Waagen, Fossils tfrom the Ceratite Formation, p. 218,
PL XXIII; Pl XXTV, fig. 1 a-b. : ‘

Laterally compressed, discoidal, involute; whorls . deeply embracing, and
deeply indented by the inner whorls, increasing rapidly in height. Sides only
slightly (:or'wex, sloping up to the rather narrow venter, which may be either
angular or rounded, but never provided with keels or furrows. Umbilicus
usually narrow. Surface smooth, or ornamented with radial striee and folds. No
ribs ‘visible at any stage of growth. Body chamber short, as in most discoidal
shells.

Septa distinetly ceratitic, with rounded saddles, and serrated lobes. The
external lobe is divided into two branches by a siphonal saddle which may itself
in some cases be serrated, but not to the extent of forming adventitious lobes.
The first and second laterals are large and deep, and the-denticulations may run
high up on the sides of the saddles. The auxiliary series is very long and
complicated, consisting of several denticulations united into a broad auxiliary
lobe, followed by a number of irregular lobes of greater or less size, not
individualized: = The saddles are usually long and narrower than the lobes. The
internal septa consist of a divided antisiphonal lobe, with a principal internal
lateral, and an auxiliary series inside the umbilical suture.

This genus greatly resembles the subgenus Honinckites, but differs in the
greater involution, and the greater complexity of the auxiliary series, both
‘external and internal; it may very likely have developed out of Honinckites.
Another genus -with which it may be compared is Clypites, which, however, has
adventitious lobes, and also has the auxiliary series much simpler; also Clypites
is usually more involute than Aspidites, although this character alone would not
be sufficient .for separation. ' '

Aspidites, up to the present, has been found only in the Lower Triassic of
the Salt Range and the Himalayas in India, and in Hungary. But Alpheus Hyatt
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found it in the Meckoceras beds of the Aspen Ridge, near Soda Springs, in
southeastern Idaho, and J. P. Smith fouid it in the same formation in the Inyo
Mountains of Inyo County, Cal., in both cases associated with Meckoceras
gracilitates White. In addition to the species described below, there are at least
-two other species, both apparently new.

ASPIDITES HOOVERI Hyatt and Smith, sp. nov.
Pl. XVII, figs. 1-12.

Form compressed, discoidal, involute, deeply embracing, inner whorls almost
completely concealed by the outer, and indenting the outer to nearly half its
height. Umbilicus narrow, the umbilical shoulders of the succeeding whorls being
so gently rounded and meeting each other at so nearly the same angle that the
umbilicus makes a deep and crater-like conical depression. Sides gently convex,
from the crater-like walls of the umbilicus to the rounded and rather narrow
venter. Greatest breadth of the whorl at a point halfway from base to venter.

Surface ornamented with fine cross strize, which are visible only in the few
places where the shell is preserved. The body chamber appears to have been
two-thirds of the last revolution. :

Septa ceratitic, but some of the saddles have become slightly ammonitic. The
external lobe is broad, and divided into the broad branches by a shallow siphonal
‘saddle, which is digitate, but not to the extent of forming adventitious lobes.

The first lateral lobe is equally broad and twice as deep; the second lateral
lobe about two-thirds the depth as the first. Then comes the auxiliary series,
consisting of a small, somewhat individualized, first auxiliary, followed by a long,
irregular series of denticulations, making more or less distinct lobes and saddles,
but smaller than the first. . » v

The first lateral saddle is long, narrow, and denticulate to the apex on the
apper side; the second is similar in shape, but longer and entire; the third, which
separates the second lateral lobe from the auxiliary series, is shallow, broad, and
denticulate all around. The septa are more highly specialized than those of any
other known species of Aspidiies, being more like those of Proptychites ammonoides
Waagen. But in Aspidites Hooveri the saddles are narrower, the first lateral saddle
denticulate only on the upper side, and the secondary lobes in the auxiliary series
much smaller and more distinct. Also the first and second lateral lobes are not
rounded at the end, but square, and the denticulations fewer. Propiychites ammo-
notdes is quite robust, the whorl being nearly twice as thick proportionally as in
Aspidites Hoovers. :

a Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, 1895, p. 171, P1. XVII, fig. a-¢: Mem. Geol. Survey
India, Pal. Indica, scr. 13.
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Dimensions of the type.

lD‘IIl.
Diameter. ... e e cemeaeeeaeaaaaaaan 124
Height of last whorl. - .. i 60
Height of last whorl from the preceding. ... . ... .. . ... .. 34
©Width of last whorl. . oo ieeeeiieaaas 22
Width of umbilicus _........ .. e e e et e e ieaaa e 14
Tnvolution . ..ot eeeiieiieiaaaaan S, 26
A smaller specimen has the following dimensions: '
mm
Diameter ... e . ............. 21
Height of last whorl ... ... ... R ... 9
Height of last whorl from the precedlng ...................... e eaiaan 7
Width of last whorl. . .ol 5
Width of umbilicus .. ... ... ..ol o J 6
Tnvolution . e 2

This specimen was broken so as to expose the inner whorls, and at the diameter
of 5 mm. showed a distinet Zecanites stage, similar to that of Meckoceras gracilitates
and M. aplanatum. No other proof is needed of the relationship and derivation of
" this genus. ’

The specific name is given in honor of Mr. L. J. Hoover, a mining engineer,
who assisted in collecting this fauna. ‘

Horizon and locality.— Asprdites Hooveri was found by J. P. Smith in the Lower
Triassic, Meekoceras beds, of the Inyo Range, east side of Owens Valley, Inyo
County, Cal., on the Union Wash, about 1% miles east of the Union Spring and 15
miles southeast of Independence. It was associated with Meckoceras gracilitutis
White, Meckoceras aplanatum White, and Meekoceras mushbackanwm White, besides
many others. '

G‘renus NBHEYRICHITHS Waagen.

1895, Beyrichites, Waagen, Fossils from thé Ceratite Formation: Salt Range Fossils, vol. 2, p. 160:
Mem. Geol. Survey India, Pal. Indica, ser. 13.

1896. Beyrichites, Arthaber, Cephalopodenfaunen der Reiflinger Kalke: Beitr, Pal. und (Jrcol Osterreich-
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. Osterreich-Ungarns und des Orients, vol. 10, pt. 4, p. 172.

1897. Beyrichiles, Diener, Cephalopoda of the lower Trias: Hlmalayan Foqsxls, vol. 2, pt. 1, p. 74:
Mem. Geol. Survey India, Pal. Indica, ser. 15.

1898. Beyrichites, Tornquist, Neuere Beitrige zur Geol. und Pal., Umgebung von Recoaro, etc.: Zeit.
Deutsch. geol. Gesell., vol. 50, pt. 4, p. 658." ‘

1904. Beyrichites, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 378.

Type.—*  Ammonites” reuttensis Beyrich, 1867, Cephalopoden aus dem Muschel-
kalk der Alpen: Abhandl. K. Akad. Wiss., Wien, 1866, p. 113, Pl 1, fig. 4.
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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 the transition to becoming ammonitic. Waagen estab-
lished this genus to include ““ Meckoceras” reuttense Beyrich, M. K hanikofi Oppel,
and M. maturum Mojsisovics, of the Muschelkalk of the Alps, but he placed these in
the family Ptychitidze,

Diener? shows.that Beyrichites does not belong to the Ptychitide, but he goes
to the other extreme and classes’it as a subgenus under Meckoceras.

4 On account of the specialization shown by its sculpture and denticulated saddles

as well as ceratitic lobes, the writers prefer to consider this as an independent genus.
E. von Mojsisovics? says that Beyrichites belongs to the Ceratitide, and "that it

developed out of Dinarites, which conclusion may very probably be correct.

As thus defined this genus is confined to the Middle Triassi¢ of the Alps, Asia
Minor, India, and Nevada. PReyrichites is represented in America by B. rotelli-
Jormas, but J. P. Smith has found in the Middle Triassic of Nevada several other
forms of this genus all =i1marently new.

BEYRICHITES ROTELLIFORMIS Meek.
Pl. X XTII, figs. 1-11; PL. LVITI, figs. 1-15.

1877. GQymnotoceras rotelliforme, Meek, U. 8. Geol. Explor. 40th Par., vol. 4, p. 111, P1. X, figs. 9 and 9a.

1904. Beyrichites rotelliformis, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western
America: Proc. California Acad. Seci., 3d ser., vol. 1, p. 879, PL. XLV, figs. 5; Pl. XLIII, figs.
13 and 14.

Involute, discoidal lenticular, laterally compressed. Whorl high and increasing
rapidly in height, with flattened convex sides and narrowly rounded venter.
Umbilicus narrow, umbilical shoulders abruptly rounded, with very steep inner
walls. The height of the whorl is slightly greater than one-half of 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 fine flexuous ribs and radial striee of growth,
with sigmoidal curve on the flanks, and a sharp forward bend just below the abdomi-
nal shoulders. These ribs are strong‘est‘ on the flanks, and become obsolete near the
venter. The ribs do not become obsolete on the mature shell, although they are
stronger on the young shell.

aCephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 74: Mem. Geol. Sl.lrve)" India, Pal. Indica, ser.15.
b Cephalopoden der Hallstitter Kalke; Bd. I, Supplement Heft: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 1,
1902, p. 331. .
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The septa are -ceratitic but the saddles are slightly indented; the lobes are all
distinctly serrated. The internal lobe is divided by a short siphonal saddle; the first
lateral is large, slightly digitate; the second lateral smaller and simpler; this followed
by a smaller third lateral; the true auxiliary series consists only of denticulations
below the auxiliary saddle. The septa are not like those of Ceratites (Gymnotoceras)
DBlakes Gabb, with which species Gabb united it. The young shells are much more
evolute, robust, and have rougher sculpture.

This species was erroneously assigned by Hyatt to his genus Gymanotoceras, but
has not the least kinship with that group; it agrees in all respects with Waagen’s
" genus Beyrichites.

Herizon and locality.— Beyrichites rotelliformas was found by the United States
Geological Exploration of the Fortieth Parallel in the Middle Triassic limestone,
Buena Vista Canyon, West Humboldt Range, Nevada, from which place came the
type; the Whitney Survey found it at New Pass, Nevada. J. P. Smith 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 Foltz post-oftice, in Spring Valley,
in both places associated with Anoloites Whitneye, Ceratites humboldtensis, Celtites
Ialli, Acrochordiceras Hyatti, Gymmnotoceras Blakel, Daonella dubia, and many
other molluses.

Family CERATITID.A.

Form usually evolute, but involute in some groups; laterally compressed,
robust. Surface usually ornamented with ribs, or spines, and sometimes with ven-
tral keels. Body chamber short in most genera, but in some few it is long. Septa
ceratitic .in nearly all genera, but goniatitic in some primitive, and in some rever-
“sionary genera; ammonitic in some highly specialized forms.

The Ceratitidie formerly included all ammonifes with ceratitic septa, but it was
~ gradually found out that most Triassic families contained genera with this sort of
septation, and so the group was finally restricted to those in the development series
of Ceratites nodosus. Even with this restriction the family has been large and
unwieldy, for many genera having little kinship with the type resemble it greatly,
and many others that are closely related to it genetically do not resemble it at all.
The classification of this family, therefore, can not be based on mere resemblance,
but on development series, and on ontogenic studies of the various genera.

The most primitive members of the family are all evolute little embracing forms
‘with very simple scpta, and the young stages of all the genera, except the most
" specialized, are of this type. This indicates that the family radicle is to be sought
in an evolute form with simple septa. More than this, all the earliest known mem-

-
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bers of the family have little sculbture, and the adolescent stages of most genera,
except the highly specialized later forms, are nearly smooth. This indicates that
this family had a common origin with the Meekoceratide and the Hungaritide, in
some genus with the characters of Lecanites. While the later genera of all three
families can easily be distinguished from each other, the earlier ones can not; and,
further, the young stages of all three groups are very similar, which is sufficient
justification for placing all three in the suborder Ceratitoidea.

The most elaborate and systematic classification of the Ceratitidee has been
attempted by E. von Mojsisovics,” who divided the family as follows:

Phylum 1. Dinaritea, éontaining Dinarites, Cera;files, and Arpadites, with a num-
ber of subgenera, or subordinate genera. .
Subfamily Dinaritine.  Phylum TI. Heraclilea, containing Heraclites and Cyrtopleurites.
Phyluin I11. Orthopleuritea, containing Polycyclus, Choristoceras, Rhabdoceras,
and Cochloceras.
Phylum I. Tirolitea, containing Zirolites and Badivtites.
Phylum I1. Distichitea, containing Distichites and Fetolcites.

Subfamily Zirolitinz. . . . i
Phylum IIL.- Trachyceratea, containing Trachyceras, Eremites, Sandlingites, Cly-

donites, and Sireniles.

The Dinaritinse were supposed to develop out of Dinarites and the Tirolitine
out of 7%rolites, and both were thought to bave come from Xenodiscus or some
related genus. This subdivision of the family is, then, not merely a convenient
:tl'i'angement, but an attempt at a phylogenic classification. All the later work of
Diener, Waagen, and others has substantiated the classification in all essentials,
although some of the details must be modified.

The writers have studied the ontogeny of Danubites, Ceratites, Arpadites, and
Cliondtes, of the Dinariting, and have found the young stages to be like Térolites; so it
becomes probable that TZrolites is the ultimate family radicle of both divisions of the
Ceratitidee. The parent form of Zirolites can not have been either Xenodiscus or
Xenasprs, but rather ZLecanites, which differs only very slightly from the earlier
- species of Dinarites, Danubites, and Tirolites. Lecanites itself was probably derived
from Puralecanites of the Permian and Lower Triassic, through which the Ceratitide
were probably derived from the Prolecanitidie of the Carboniferous. By the Prole-
canitids the writers do not mean the phylum or suborder as the term has been used
by Karpinsky and Haug, but the group of Prolecanites. '

At the time Mojsisovics selected Xenodiscus as the probable radicle of the
Ceratitidee it was the only Permian ammonite genus known that could possibly have
been the ancestral form. But the later work of Diener and Waagen has shown that
the characters of this genus and its kindred form Xenaspis ave too highly specialized

aCephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2,1893, p. 395. ’
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for either one-to have been the family radicle, and that there are other similar but
more primitive genera in the lowest beds of. the Triassic, that may with more
probability be regarded as the ancestors of the Ceratitidz.

No Ceratitidee are as yet known certainly below the Lower Triassic, wlthough in
this formation Danubites is known in the very lowest beds, and must have developed
in the Permian,  Even' Lecanites itself is not yet known in the Permian, although
Xenodiscus, Xenaspis, Tungarites, and Ofoceras, which must have developed out of
Lecanites, are known in the upper Permian. Our knowledge of the ammonites
of the Carboniferous and Permian is still very fragmentary, and until more
discoveries are made all 'our classifications will stand on an insecure basis. At
present the ontogeny of the principal genera is the only criterion, and that is
uncertain, becanse of the imperfection of the material and its scarcity.

In America the Ceratitide are represented in the Lower Triassic by Danwbites,
in the Middle Triassic by Dinarites, Danubites, Ceratites, T?frolz'tes, Aerochordiceras,
Balatowites, Trachyceras (Protrachyceras and Anolcites), and FHudiscoceras; in the
Upper Triassic by Zirolites, Clionites, Arpadites, Trachyceras (Protrachyceras),
Sundlingrtes, Swrenites, Polycyclus, and Rhabdoceras.

Genus TIROLITES Mojsisovies.

1878. Tirolites, Mdjslsovics, Doloniitriffe von Sadtirol und Venetien, Wien, p. 43.

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

1882. Tirolites, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.

 Reichsanstalt, Wien, vol. 10, p. 64.

1893. Tirolites, Mojsisovics, Cephalopoden der Hallst&ttor Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 588.

1902. Tirolites, Mojsisovics, Cephalopoden der Hallqtdtter Kalke, Supplement Heft: Abhandl. X.-k.
geol. Reichsanstalt, Wien, vol. 6, pt.-1, p. 324.

1903. Tirolites, E. Xittel, Die Cephalopoden von Mué in Dalmatien: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 20, p.-29. ]

Type.—** Ceratites” idrianus Hauer, Cephalopoden der Unteren Trias der
Alpen: Sitzungsber. K. Akad. Wiss., Wien, vol. 52, 1865, p. 610, Pl I, figs. 4
and 5; and in Mojsisovies, Cephalopoden der Mediterranen Triasprovinz, 1882,
p- 67, PL I, fig. 1. '

Evolute, little embracing, robust, laterally compressed whorls, with wide,
shallow umbilicus. Venter flattened, and without central furrow or other sculpture.
Sides ornamented with ribs, which end on the square abdominal shoulders in long
spines. Body chamber short. Septa simple; external lobe divided by a shallow
siphonal prominence; the two branches of this lobe are goniatitic. The lateral lobe-
is broad and shallow, and may be weakly serrated, although in some forms it is
goniatitic. An auxiliary lobe may be faintly indicated on the umbilical shoulder.
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This genus was regarded by Mojsisovics as the radicle of the Tivolitinwe, a
subfamily of the Ceratitide, including Zépoletes, Balatonstes, Trachyceras, and
Sirenites as its chief representatives. But the writers are inclined to go further,
and regard this as the radicle of all the typical Ceratitidae, for a distinet Z%rolites
stage has heen observed in most of the genera of this family of the so-called
Dinaritinze, as well as Tirolitinee. -

Tivolites s. str. is characteristic of the \then beds of the Lower Triassic
of the Mediterranean region, and occurs in this horizon also in India and in Idaho.
In California it is represented by the subgenus Metatirolites Mojsisovies, which
ocours in the Upper Triassic, by one species of 7irolites spinosi, in the Middle
Triassic of California,-and by several species closely allied to Tirolites cassiamus in
the Tirolites beds of the Lowér Triassic of ldaho.

TIROLITES PACIFICUS Hyatt and Smith, 'sp. nov.

Pl. XXI, figs. 14-18.

Evolute, 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 one-ninth
of the height of the whorl. The width of the umbilicus is four-ninths of the
total diameter of the shell.

The surtace is ornamented with fine radial ribs which cross the venter, and
with strong spines on the abdominal shoulders.

The septa are slightly ceratitic; the ventral lobe is lelded by a small
siphonal notch into two narrow, slightly serrated 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 Zirolites spinosi, but is distinct
from any described species in the development of the auxiliary lobe, in which
character it agrees with Metatirolites.

Tivolites pacificus was found by J. P. Smith in the upper limestone beds, hase
of Middle Triassic, on the Union Wash, Inyo Range, Inyo County, Cal., ahout
15 miles southeast of Independence. It was associated with Hungarites, Ptychites,
Xenodiscus, Aerochordiceras, Parapopanoceras, in beds 800 feet above the
Meekocerag beds.
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Subgenus METATIROLITES Mojsisovics.

1893. Metatirolites, Mojsisovics, Cephalopoden der Iallstitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 588.

Type.— Ammondites foliaceus Dittmar, Zur Fauna der Hallstitter Kalke: Geognost.- -
palsont. Beitr., von Benecke, etc., vol.”1, 1866, p. 358, PlL. XV, figs. 10-12, and
Mojsisovics, Cephalopoden der Hallstitter Kalke, p. 590, Pl. CXL, figs. 1-5. '

Evolut'e, little embracing, robust whorls, with wide umbilicus. Cross section
quadratic, sides flattened, abdominal shoulders square, venter Hattened and broad,
without any central furrow. A row of spines is seen on the abdominal shoulders as
in Throlites s. str. The septa consist of a divided external lobe, serrated first lateral,
and a distinct auxiliary lobe on the umbilical shoulder. This latter character is the
only mark of distinction from Z%rolites, from which this subgenus undoubtedly
descends.

Metatirolites is found in the Upper Triassie, Karnic stage, zohe of Zropites
subbullatus, in the Mediterranean region, to which it has been supposed,.up to the
present, to be confined. J. P. Smith found HMetatirolites foliaceus Dittmar in the
Upper Triassic of Shasta County, Cal., associated with Halobia superba Mojsisovics,
Discotropites sandlingensis Hauer, Sagenites Herbichi Mojsisovics, Tropites subbul-
latus Hauer, and -many other species characteristic of the upper Karnic.

TIROLITES (METATIROLITES) FOLIACEUS Dittmar.
Pl LXXXII, figs. 1-10.

866. Ammonites foliaceus, Dittmar, Zur Fauna der Hallstitter Kalke: Geognost.-pa]aeoﬂt. Beitr., von
Benecke, Schleenbach und Waagen, vol. 1, p. 358, Pl. XV, figs. 10-12.

1893. Meldtirolites foliaceus, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 6, pt. 2, p. 590, Pl. CXL, figs. 1-5. ’

Form evolute, robust, little embracing, and little indented by the inner volu-
tions. Whorls low and increasing slowly in height, trapezoidal in shape; sides
‘flattened and sloping outward, with square, angular abdominal shoulders and
flattened byoad venter. Umbilical shoulders rounded, umbilicus wide and deep,
exposing the inner volutions. The height of the whorl is about equal the width
and one-half of the total diameter. The width of the umbilicus is about one-third
of the diameter of the shell.

On the abdominal shoulders is a row of* strong but blunt knots, which are the
remnants of the Z%rolites spines. In addition to these, the surface is ornamented
with fine radial striz, which run nearly straight up the sides, and bend sharply
forward at the marginal knots, forming a broad and deep sinus on the venter. On
the venter are seen also fine spiral lines, which give a somewhat reticulated appear-
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ance to this portion of the shell. On the sides are low folds which become stronger
on the venter, bending forward, parallel to the cross strise.

The septa are ceratitic; the external lobe is narrow and divided by a small
siphonal notch; the lateral lobe is larger, distinctly serrated, and falls on the
abdominal shoulder angle; on the umbilical slope there is a small but distinet second
lateral or auxiliary lobe. The antisiphonal lobe is narrow, and flanked by a single
short internal lateral on each side. '

There is no other species with which Z%rolites foliaceus may be compared, but
the Californian specimens agree.exactly with the figures and descriptions of those
from the Alps, and there can be doubt of the identity of those from the two regions,
in spite of their geographic separation, for the horizon and faunal association are the
same in both places. i

Horzzon and locality.— Tirolites (.Zl[é‘t(ltl?‘OhtﬁS) Jfoliaceus was first found in the
Upper Triassic, zone of Tropites subbullatus, of the Alps. In California it was found
in the same horizon in Shasta County, 8 miles east of Madison’s ranch, between
Squaw Creek and Pit River, associated with Zhropites subbullatus, Paratropites
Sellai, Sagenites Herbichi, Discotropites sandlingensis, Halobia superba, and many
other species characteristic of this zone.

Genus DINARITES Mojsisovies.

1882. Dinarites, E. von Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. X.-k.
geol. Réichsanstalt, ‘Wien, vol. 10, p. 5. -

1886. Dinarites, E. von Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbourg,
gér. 7, tome 33, No. 6, p. 9. ’ .

1895. Dinarites, W. Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 23:
Mem. Geol. Suivey India, Pal. Indica, ser. 13.

" 1895. Dinarites, C. Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mém.
Com. géol., St.-Pétersbourg, vol. 14, No. 3, p. 11.

1895. l.)inaw'tes, W. Salomon, Geol. und Pal. Studien {ber die Marmolata: Palaeontographica, vol. 42,
p. 179. :

1900. Aplococeras, -A. Hyatt, Cephalopoda: Text-book of Palecontology, by K. von Zittel, p. 556.
(Translated by C. R. Eastman.) S

1900. Plococems, A. Hyatt, Cephalopoda: Text-book of Palzcontology,_by K. von Zittel, p. 556.
(Translated by C. R. Eastman.)

1900. Protophiceras, A. Hyatt, Cephalopoda: Text-book of Paleeontology, by K. von Zittel, p. 556..
(Translatedvby C. R. Eastman.)

1900. Pseudodinarites, A. Hyatt, Cephalopoda: Text-book of Palzeontology, by K. von Zittel, p. 559.
(Translated by C. R. Eastman.)

1902. Dinarites, E. von Mojsisovics, Cephalopoden der Hallstiitter Kalke, Supplement Heft: Abhandl.
K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 1, p. 324.

1903. Dinarites, E. Kittl, Die Cephalopoden von Mud. in Dalmatien: Abhandl. K.-k. geol, Reichsan-
stalt, Wien, vol. 20, p. 12.

16918—No. 40—05——11
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Type.— Ceratites dalmatinus Hauer, figured by E. von Mojsisovies in Cephalo-
poden der Mediterranen Triasprovinz, p. 8, PL I, figs. 7 and 8.

Form evolute, somewhat compressed laterally, not deeply embracing nor deeply
indented by the inner volutions. Whorl higher than wide, usually helmet-shaped,
with rounded sides and convex venter, without keel or furrow. ‘

Mojsisovics divided this genus into two groups on the basis of the sculpture:
The Nudi, in which the shell remained almost smooth through life; and the Cz-
cumplicati, in which there are strong umbilical ribs or nodes, which reach up the
sides and frequently cross the venter. This latter group is the most characteristic,
and was regarded as the direct ancestor of Ceratites, while the Vudi were consid-
ered by Mojsisovics as the ancestors of Hlipsteinia. In Dinarites the sculpture is
largely confined to the umbilical region, and the whorl is helmet-shaped, in contra-
distinction with Z%rolites, in which the nodes are marginal, and the cross section
" of the whorl trapezoidal. At maturity the sculpture of Dinarites may be almost
obsolete, but it is always distinet in the adolescent stages.

The septa are slightly ceratitic, the saddles all entire, and the principal lobes
usually serrated. The external lobe is divided by a siphonal saddle into two
branches; there is but a single principal lateral lobe, and -a very small auxiliary
just outside of the umbilicus. The internal septa show a slender antisiphonal
lobe, flanked on each side by a single lateral.

The body chamber is said to be short, but as it is usually incomplete there is’
no certainty that it may not have been long in the extremely evolute forms.

Dinarites occurs in the Lower, Middle, and Upper Triassic of the Mediterranean
region, in the Lower Triassic of eastern Siberia, and it has been cited from the
Ceratite sandstone of India, although the species figured under that name probably
do not belong to Dinarites. In America it has been found only in the Middle
Triassic of Nevada.

DINARITES BONZE-VISTZE Hyatt and Smith, sp. nov.
Pl 1.X, figs. 1-6.

Form evolute, discoidal, laterally compressed. Whorls low and inecreasing
slowly in height. Sides flattened, with abruptly rounded umbilical shoulders, and
narrow, rounded venter. ~ Abdominal 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 varices. The ribs begin on the
umbilical shoulders and run nearly straight up the sides and across the venter
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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 or varices are parallel with the ribs, and occur about eight to a
revolution. This ornamentation shows on the cast as: distinctly as on the 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. _

Dimensions of the type specimen.

- mm.
Diameter ... .. .. ...l R 21
Height of the last whorl .o i e 17.5
Height of the last whorl from the preceding . ... .. . .. ... .. 16
Width of the last whorl o .. 11
Involution. ... 1.5
Width of umbilicus. ... ......._. e 22

Dinarites bonze-vistz helongs to the group of Dinarites circumplicati, but is
unlike most other species of this genus. A similar species, Dinarites ornatus,
has been described by von Hauer¢ from the upper Muschelkalk zone of Ceratites
trinodosus.  In deseribing this species von Hauer says that it may ‘possibly
belong to another genus, on account of the varices, which are usually lacking on
typical Dinarites. 1t is, however, nearer to this than to any other genus, and
the writers prefer not to found a new genus on such slight differences.

Hovizon and locality. — Dinarites bonwe-vistz was found in the Middle
Triassic upper Muschelkalk, at Unionville, Buena Vista Canyon, West Humboldt
Range, Nevada, associated with Acrochordiceras Iyatti, Beyrichites rotellsformas,
and other species characteristic of that horizon.

The type is in the collection of J. P. Smith.

A single specimen of this species was also found in the same horizon and
association in the Star Canyon, near the Sheba mine, in the West Humboldt
Range.

. Genus DANUBITHS Mojsisovics.

1893. Danubites, Mojsisovics, Die Cephalopoden der Hallstiitter Kalke: ‘Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 398. '

1897. Danubites, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 24-
Mem. Geol. Survey India, Pal. Indica, ser. 15.

1900. Florianites, Hyatt, Cephalopoda: Text-book of Paleeontology, by K. von Zittel, p. 558. (Trans-
lated by C. R. Eastman.)

1902. Danubites, Mojsisovics, Cephalopoden der Hallstitter Kalke, Supplement-Heft: Abhandl.
K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 1, p. 323.

a Cephalopoden der Trias von Bosnien: Denkschr. K. Akad. Wiss., Wien, vol. 59, 1892, p. 259, P1. 11, fig. 6 a-d.
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Type.-—* Celtites” F'loriani Mojsisovies, Cephalopoden der Mediterranen Trias-
provinz, p. 145. '

Evolute, little embracing, robust whorls, slowly increasing in size; umbilicus
very wide; shape of cross section subquadratic; body chamber short. Sculpture
of the circumplicate type, consisting of simple, rarely bifurcating, ribs running
straight from the umbilicus up the sides to the abdominal shoulders, but always
interrupted on the somewhat rounded venter. Occasionally there is a thread-like
keel in the center of the siphonal area, but this is usually smooth and flattened.

Septa ceratitic, an external, two lateral, and an 'auXiliary, lobe present. In
one species the septa seem to remain through life in the goniatitic stage, and in
others the auxiliary lobe remains entire, but usually all four are serrated.

Mojsisovics at first included the type species under his genus Celfites, which
is characterized by goniatitic lobes and long body chamber. Afterwards, when its
characters became better known, he placed it under the group of Ceratites obsoleti,
for which he established the subgenus Danwubités, with this species as the type.
But since this group is not derived from Ceratetes, and is probably not the ancestor
of that genus, the writers prefer to consider it as an independent genus.

Waagen “ assigns to his genus Gyronites a number of species that, on account
of their sculpture, ought to be classed with Danubites. TIn the same work Waagen
also ascribes several species to Celtites that ought to be referred to Danubites.

 Hyatt? took Celtites Floriani as the type of a new genus Florianites, having
overlooked the fact that it was already used as the type of another genus:

Species that may belong to Danwbites have already been described from the
. American Triassie. *‘ Clydonites” Zwé)z'domaz/‘us Meek ¢ (not Hauer and not (Gabb) is
said by Mojsisovics ? to belong to Danubites, D. Halle Mojsisovies, and,to be differcnt
from the form ascribed by Gabb to the same 'species. White ¢ figures a species
from the Lower Triassic of Idaho under Meckoceras aplanatum, which Waagen
has shown can not belong to that speciecs, and renames Gyronites whiteamis
Waagen (Fossils from the Ceratite Formation, p. 291). Diener/ suggests that this
species should rather be classed with Danubites. An examination of the original
specimen in the United States National Museum confirms this, for the shell and cast
arc wholly destitute of spiral striation, and the radial ribs might well belong to
Danubites. .

This genus is common in the Lower Triassic of India, Siberia, Idaho, and

aTossils from the Ceratite Formation: Salt Range Fossils, vol. 2, 1895, p. 288: Mem. Geol. Survey India, Pal. Indica,
ser, 13.

b Cephalopoda: Text-Book of Palxontology, by Zittel, 1900, p. 558; translation by C. R. Eastman.

cU. 8. Geol. Explor, 40th Par., vol. 4, p. 109, PL. X, fig. 7.

dObertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K. Akad. Wiss., Wien, vol. 63, 1896, p. 124.

eU. 8. Geol. and Geog. Surv. Terr., vol. 12, 1880, Pl. XXXI, fig. 1 ¢ (not 1 a, b, d, which is the true Meekoceras
aplanatum). !

fCephanpf)da of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, 1897, p. 28. Mem. Geol. Survey India, Pal. Indica,
ser. 15. - :

»
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California, and in the Middle Triassic of Siberia, Japan, and Nevada. Danubites
Strongi, sp. nov. is the only form described from America that certainly belongs to
Danubites. '

DANUBITES STRONGI Hyatt and Smith, sp. nov.

Pl. IX, figs. 4-10.

Evolute, robust, discoidal, somewhat compressed laterally, widely umbilicate.
Whorls low and increasing slowly in height, covering about onec-half of the inner
volution, and indented by it to one-fifth of the height. The height of the whorl is
a little more than one-third of the diameter of the shell. The umbilicus is shallow
and wide, being nearly one-half of the total diameter. The surface is ornamented
only with coarse, rounded, straight, radial ribs, that start from the uinbilical
shoulders and run up the flanks to the rounded abdominal shoulders, where they
become obsolete. The venter is highly arched, helmet-shaped, and smooth.

The septa are ceratitic, the saddles are all rounded and entire, and the lobes
serrated. The ventral lobe is divided by a short siphonal saddle into two very short
narrow branches, the first lateral lobe is broader and longer, the second lateral about
" the size of the external, and there is a small shallow entire auxiliary on the nmbilical
shoulders. The body chamber seems to have been short, but no perfect specimens
were found to illustrate this point.

Horizon and locality.—Lower Triassic Meekoceras beds, of the Inyo Range,
east side of Owens Valley, Inyo County, Cal., 1} miles east of the Union Spring,
and 3 miles east of Skinner’s ranch, on the McAboy trail leading over the Union
Wash to Salinas Valley. This locahty is about 15 miles southeast of Independ-
ence, and this species was associated with Meekoceras gracilitatis, M. aplanatum,
and M. mushbachanum, and many others chardcteristic of the Lower Triassic.
The specific name is given in honor of Mr. A. M. Strong, who assisted in
collecting this fauna. ' ‘

Genus BALATONITES Mojsisovices.

1879. Balatonites, Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Mediter-
ranen und Juvavischen Trias: Verhandl. X.-k. geol. Reichsanstalt, Wien, p. 139.

1882. Balatonites, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 77-

1887. Balatonites, Hauer, Cephalopoden des Bosnischen Muschelkalkes: Denkschr. K. Akad. Wiss.,
‘Wien, vol. 54, p. 29.

1889. drniotites, Hyatt, in Whiteaves, Fossils of the Triassic Rocks of British Columbia: Contribu-
tions Canadian Palzontology, Geol. Nat. Hist. Survey Canada, vol. 1, pt. 2, p. 144.

1892. Balatonites, Hauer, Cephalopoden der Trias von Bosnien: Denkschr. K. Akad. Wiss,, Wien,
vol. 59, pt. 1, p. 270. ‘

1896. Balatonites, Arthaber, Cephalopodenfauna der Reiflinger Kalke: Beitr. Pal. und Geol Osterreich-
Ungarns und des Orients, vol. 10, pt. 1, p. 60, and pt. 2, p. 198.
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Type.—Ammoniies balatonicus Mojsisovics, Verhandl. K.-k. geol. Reichsanstalt,
Wien, 1872, p. 190, and Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 10, p. 78,
PL. TV, figs. 2-6; Pl. XXX, fig. 20.

‘ Body chamber short, whorls cvolute, little embracing, laterally compressed,

increasing slowly in size. Umbilical shoulders abrupt, sides somewhat flattened,
umbilical shoulders strongly marked, abdomen. narrow and surmounted by a keel
which may be either smooth or beaded, or even serrated. Umbilicus wide and
shallow.

Lateral sculpture strongly marked, consisting of strong ribs which run from
umbilical knots straight up the sides to the abdominal shoulders, where. they
bend abruptly forward, but in some forms do not reach the keel. These ribs
are usually provided with knots or short spines arranged in spiral rows, at short
intervals. The angular abdominal shoulders have a strong row of these knots,
as does also the keel in the most typical forms.

Septa ceratitic, saddles entire, and four serrated lobes, a d1v1ded extelml
two laterals and an auxiliary.

Mojsisovies¢ divided this genus into three groups: The Balatonites gemmati,
B. arietiformes, and B. acuti, of which only the first belong to Balotonites in the
stricter sense, the second being the subgenus Judicarites Mojsisovics, and the
third having been shown by Arthaber? to belong chiefly to Hungarites. The
groap of B. gemmati is always provided with the knots arrang;red in spiral lines,
spines on the abdominal shoulders, and serrated kecls. The young of this group
resemble Zirolites, and indicate a derivation from that genus. The mature forms
show an approach to 7Trachyceras, but differ in the evolute form, the ceratitic
.septa, and the central keel with its row of knots.

Hyatt® named a genus Arndotites, based on a specics from the Triassic of
British Columbia, and in this group he included the Balatonites arietiformes. 1t
is, however, very doubtful whether the type species is a Balatonites at all, and
certain that the B. arietiformes (Judicarites) do not belong to Awrniotites.

The only authentic members of Balatonites in the American region are found
in the Middle Triassic of Nevada, where B. shoshonensis, sp. nov., and two other
species, as yct undescribed, were found. This genus is characteristic of the
Middie Triassic of the Mediterranean region, but it as yet unknown in the
‘Oriental and Arctic regions. ' |

a Cephalopoden der Mediterranen Triasprovinz: Abhandl. X.-k. geol. Reichsanstalt, Wien, vol. 10, 1882, p. 77.

b Das jiingere Palwozoicum aus der Araxes-Enge bei Djuifa: Beitr. Pal. und Geol. Osterreich-Ungarns und des Orients,
vol. 12, pt. 4, 1900, p. 200.

¢ Whiteaves, J. F., Fossils of the Triassic Rocks of British Columbia: Contributions (Janadlau Palaontology, Geol.
Nat. Hist. Survey Ca.nada., vol. 1, pt. 2, 1889, p. 144,
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BALATONITES SHOSHONENSIS Hyatt and Smith, sp. nov.

Pl. XXIIT, figs. 12 and 13.

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 arc 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, heading 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 middie 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 tbe group of Balatonites gemmate.

The septa could not be seen in detail; being mostly covered by the shell;.
the saddles are 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,
Nevada, from longitude 117° W., collected by the Whitney expedition. Only
a single specimen was found, and this was loaned to the writers from the
Whitney collection, in the Museum of Comparative Zoology of Harvard Univer-
sity. The exact locality was not recorded, but it was associated with typical
Middle Triassic forms.

Grenus CERATITES de Haan.

1825. Ceratites, de Haan, Monographize Ammoniteorum et Gonit. Specimen, p. 39.

1879. Ceratites (pars), Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Medi-
terranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 198.

1882. Ceratites, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.

] Reichsanstalt, Wien, vol. 10, p. 18.

1886. Ceratites, Mojsisovics, Arktische Triasfaunen: Mém. Acad. imp. sci. St.-Pétersbhourg, sér. 7, tome

33, No. 6, p. 19. .

1887. Ceratiles, Hauer, Cephalopoden des Bosnischen Muschelkalkes: Denkschr. K. Akad. Wiss,,
Wien, vol. b4, p. 24. ' :

1888. Ceratites, Mojsisovics, Ueber einige Japanische Trias Fossilien: Beitr. Pal. und Geol. Osterreich-
Ungarns und des Orients, vol. 6, p. 168.

1892. Ceratites, Hauer, Beitr. Kennt. Cephalopoden der Trias von Bosnien: Denkschr. K. Akad. Wiss.,
Wien, vol. 59, pt. 1, p. 260., :
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1893. Ceratites, MO]SISOVICS, Die Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsan-
stalt, Wien, vol. 6, pt. 2, p. 397: .

1895, Ceratites, Waagen, Fossils from the Ceratite Formation: Salt Range Foqsﬂs, vol. 2, p. 84: ”\Iem
Geol. Survey Indla Pal. Indica, ser. 13.

1895. Ceratifes, Diener, Cephalopoda of the Muschelkalk: Himalayan Fossils, vol. 2, pt. 2, p. 5: Mem:
Geol. Survey India, Pal. Indica, ser. 15.

1895. Ceratites, Arthaber, Die Cephalopodenfauna der Relﬂmger Kalke: Beitr. Pal. und Geol. QOester-
reich-Ungarns und des Orients, vol. 10, pt. 1, p. 43.

1896. Ceratites, Hauer, Beitr. Kennt. Cephalopoden Trias von Bosnien: Denkschr. K. Akad. Wiss,,
Wien, vol. 63, pt. 2, p. 251,

1896. Ceratites, Toula, Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und
Geol. Osterreich-Ungarns und des Orients, vol. 10, pt. 4, p. 166. A

1897. Ceratites, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 20: Mem,
Geol. Survey India, Pal. Indica, ser. 15.

1898. Ceratites, Tornquist, Ncuere Beitriige zur Geol. und Pal., Umgebung von Recoaro, etc.: Zeitschr.
Deutsch. geol. Gesell. vol. 50, pt. 14, p. 59.

1900. Ceratites, Diener, Die Triadische Cephalopoden-Fauna der Schiechlinghthe bei Hallstatt: Beitr.
Pal. und Geol. Osterreich-Ungarns und des Orients, vol. 13, 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, Abtheil T, vol. 1, Supplement-Heft, p. 326.

1904. Ceratites, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America: Proc.
California Acad. Sci., 3d ser., vol. 1, p. 382.

Type.—** Ammonites” nodosus Brugiere, figured by de Haan in his Monographie
Ammoniteorum et Goniatiteorum Specimen, 1825, p. 39. '

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 most diverse gen-
era 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 Ceratifes have described species from other provinces and other regions.
1t could not be expected that' they would all agree with the type, and hence these
writers have had free rein to extend the genus as pleased them. They have thus
e'xtended the generic limits, which is allowable and necessary, but there has been
little uniformity in their extensions. TFurther than this they have overlooked the
fact that the original type must be the typical form, and in many cases have come to
regard the group of Ceratites nodost as exceptional and the Alplne 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 entil‘elv on Asiatic

aFossxls from the Ceratite Formation: Salt Range Fossils, vol. 2, 1895: Mem, Geol. Survey India, Pal. Indica, ser. 13.
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species, which depart considerably from the Germanic prototypes. Dr. A. Torn-
quist 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 gl oup of
Nodosi in its real importance as the typical and normal forms.

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 ribs 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; in a few groups a
low central ridge is pll‘esent. The umbilical and abdominal shoulders are 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 itito two rather narrow branches. There are two lat-
erals and a series of several small auxiliaries, which may be reduced to mere dentic-
ulations 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, being not more than three-quarters of a revolu-
tion in length.

 Ceratites bears the greatest 1esembhnce to Hungarites, from which it differs in
the rugose sculpture, the greater evolution, the absence of abdominal shoulder keels,
and almost total absence of a ventral keel. The two genera agree exactly in septa-
tion, and this resemblance indicates their kinship. Fungarites is the older and
more primitive form, and may be the ancestor of Ceratites, although this is not likely.
E. von Mojsisovics hus always regarded Dinarites as the radicle of this group, but -
this genus appears not to have existed in the older part of the Lower Tri iassic, in beds
older than those containing Ceratites, while Hungarites occurs even in the Permian.
This latter genus is usually classed with the Zeiostraca, but this artificial classification
can not separate groups that are manifestly closely related.

As to the more remote ancestor of Ceratites, all species of this group go through
a stage resembling Zirolites, which is probably the primitive radicle, not only of
Ceratites, but also of the entire family Ceratitidee. The group has been usually
derived from the goniatite family Glyphioceratidee, to which the young of Ceratites
have no resemblance. The typical members of the Ceratitidze in théir adolescent and
late larval stages resemble the Prolccamtldae and are probably connected with that
group through Pardlecanites.
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E. von Mojsisovics® attached to the genus Ceratites a multitude of so-called sub-
genera, most-of which bear little resemblance to the group of Nodosi, and probably
have little kinship with it; but as they do not oceur in the American Triassic the
writers can not enter into a critical discussion of them.

Ceratites 1s characteristic of the Middle Triassic of the Mediterranean, Oriental,
Avrctic, and American regions, but in India and Siberia it is also found in the upper
part of the Lower Triassic. And it has also been described by Mojsisovies from the
Upper Triassic of the Alpine province, although the forms ascribed to Ceratites are
greatly modified from the original type of the Nodosz, and probably not congeneric
with it. ,

It has been found by J. P. Smith to be abundant in the Middle Triassic of the
~ West Humboldt Range of Nevada, represented not only by Ceratites humboldienses,
the species described in this paper, but also by a large number of new species, closely
allied to forms from the Muschelkalk of Europe and Asia, and some that may even
be identical with Mediterranean forms.

CERATITES HUMBOLTENSIS Hyatt and Smith, sp. nov.
Pl LVII, figs. 1-23.

Moderately involute, deeply embracing, the outer whorl concealing about 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 flattened, but with a low central ridge. Width of the venter one-half of
the height of the whorl. Umbilical shoulders abrupt, inner slope vertical. Umbili-
cus wide and deep, the width being one-fourth of the diameter of the shell.

Surface ornamented with coarse ribs that start from the umbilical 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 they end in strong marginal knots. At first these marginal knots lie
opposite each other, but in old age they occupy alternate positions. Some of the
ribs do not bifurcate, and have 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, the saddles being slightly 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

aDie Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wicn, vol. 6, pt. 2, 1893, p. 397.
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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. A

The foregoiné- description applies only to the mature shell. The joung stages
deseribed and figured were broken out of large characteristic specimens, to avoid
the dahger of confusion with' the other numerous- species of Ceratites with which
C. humboldtensis 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 seems to correspond with
Tirolites. )

At diameter of 8 mm. 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 mm. the flanks are differentiated in shape and sculpture from the slightly
flattened venter. The ribs show the beginning of bifurcation, and form incipient
marginal knots at their ends on the shoulders.

At 18 mm. the marginal knots become strong, the lateral knots begin to be
distinet, and the ventral ridge begins to show. The shell at this stage is broader
prop‘ortiéually than at maturity; the umbilicus is wider, being one-third of the
diameter. ’

At 28 mm. 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 mm. 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 is closely related to C. brembanus Mojsisovics (Cepha-
lopoden der Mediterranen Triasprovinz, p. 38, Pl X, figs. 1-4), of the Alpine
Muschelkalk, but differs from that species in its more . robust whorl, coarser lateral
sculpture, and in lacking distinct, umbilical knots. From C. trinodosus Mojsisovics,
of the same group, it differs in its greater evolution, coarser sculpture, and more
robust whorl. ,

Its nearest European relative is Ceratites subnodosus Mojsisovies (Cephalopoden
der Mediterranen Triasprovinz, p. 83, Pl. X, figs. 9-11), from which it differs in its
fainter umbilical and stronger lateral knots. The ribs, shape of the whorl, general
sculpture, and involution are the same in both species. The associations of both
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species are virtually the same, and Ceratites humboldtensis may be considered as the

. American representative of C. subnodosus.

_ Horizon and locality.—Middle Triassic Daonella béds, on the divide between
Troy Canyon and the South Fork of American Canyon, in the saddle nearest to the
Star Valley, 4 miles south of Foltz post-office, West Humboldt Range, Nevada,

_associated with numerous other species of Ceratites, C. conf. trinodosus, €. conf.
planus, cte., Anolcites Whitneyi, A. Meeki, Beyrichites rotelliformis, Celtites Halls,
Longobardites nevadanus, Gymnotoceras Blakei, Eutomoceras Laubei, Sageceras
Gabbi, Acrochordiceras Hyatti, Daonella dubia, and many other forms characteristic
of the Middle Triassic. Ceratites humboldtensis was found by J. P. Smith 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. J. P. Smith
also found at Silverthorn’s ferry on Pit River, Shasta County, Cal., some poorly
preserved Ceratites that probably belong to this species.:

Subgenus GYMNOTOCERAS Hyatt.
1877. Gymnotoceras, Iyatt, in F. B. Meek, U. S. Geol. and Geog. Explor. 40th Par., vol. 4, p. 110.

Type.— Ammonites Blakel Gabb, Geological Survey California, Pal@ontology,
1864, vol. 1, p. 24, PL. 1V, figs. 14-15; and F. B. Meek, U. S. Geol. Explor. 40th
Par., vol. 4, 1872, p. 113, PL. X, figs. 10, 10a, 10b, 10c¢. (not P1. XI, fig. 6).

Involute, laterally compressed, robust whorls, deeply embracing, but not deeply
indented by the inner volutions. ~Sides convex, abdominal shoulders rounded, venter

" high and raised in the middle in a kéel-like ridge. Umbilicus moderately narrow,
but exposing the inner whorls. -

Surface ornamented with sigmoidal ribs, which branch on the sides and swing
sharply forward across the rounded shoulders to the median ridge. There are no
umbilical nodes and none on the flanks, but in old age the ends of the ribs tend to
form knots on the shoulders, although these are never prominent. The body chamber
seems to be long, nearly a revolution, but the genus can not be classed with the
Tropitide on account of its ontogeny, which is that of the Ceratitidz.

Septa ceratitic, lobes serrated, saddles rounded and slightly denticulated. The
septa figured by Gabb in Geol. Survey California, Palecontology, vol. 1, Pl 1V,
fig. 15, were taken probably from a weathered specimen, and hence are not correct
in detail.

Mojsisbvics“ says that Gymmnotoceras is merely a synonym: of the group of
Ceratites geminati, characteristic of the Arctic Triassic. It seems to the writers,

aArktische Triasfaunen: Mém. Acad. imp. sci.,St.-Pétersbourg, sér. 7, tome 33, No. 6, 1886, p. 23.
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however, that the characters are sufficiently distinet from those of Oeratites nodosus
to warrant giving subgeneric rank to this group, which would then include the
Ceratites gemanats. As thus characterized, Gymnotoceras is characteristic of the
Middle Triassic of Nevada and northern Siberia. It is very common in the Middle
Triassic of the West Humboldt Range, Nevada, where it is represented by Gymn-
notoceras Blakei and several undescribed species.

CERATITES (GYMNOTOCERAS) BLAKEI Gabb.
Pl. X XTI, figs. 1-23.

1864. Ammonites Blakei, Gabb, Geol. Survey California, Paleontology, vol. 1, p. 24, PL. IV, figs. 14
and 15.

1877. Gymnotocer(ls Blakei, Meek, U. 8. Geol. and Geog. Explor. 40th Par., vol. 4, p. 113 Pl X, figs.
10, 10a, 10b, 10c.- (not Pl. X1, fig. 6).

Form involute, robust, laterally compréssed. 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 one-half of the total diameter, and the width is three-fourths of the height.
The indentation is onc-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 obsolete at the median ridge or
keel.

The septa are ceratitic, the lobes being serrated, the saddles rounded and
slightly serrated. The septa figured by Gabb, in - Geological Survey California
Palzontology, vol. 1, PL. IV, fig. 15, and by. Meek in U. S. Geol. Explor. 40th Par.,
vol. 4, Pl. X, fig. 10¢, were probably not drawn from a weathered specimen, and
are not correct in detail. Meek copied the septa from Gabb. 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 Tropitidze.
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~ G. von Arthaber® has described, in the genus Reiflingites, a somewhat
similar group, that resembles Ceratites in form and septa, but has a.long body
chamber. The writers, however, arc not of the opinion that the length of ‘the
body chamber has the paramount taxonomic value that is commonly ascribed
to it. The form figured by Meek, U. S. Geol. Survey 40th Par., vol. 4, Pl XTI,
fig. 6, does not belong to Gymnotoceras.

Horizon .and locality.— Ceratites (Gymnotoceras) Blakel Gabb was found by
the Geological Survey of California under Whitney in the Middle Triassic
limestone, Daonella beds, near Star City, West Humboldt Range, Nevada. It
was found by J. P. Smith to be very abuandant in the Middle Triassic Daonella
beds, 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 C‘anon about 4 miles south of Foltz post-office, associated with Ceratites
 humboldtensis, Beyriclites rotelliformes, Anoloites Whitneyi, Daonella dubia, and
many other species characteristic of the Middle Triassic.

Genus ARPADITES Mojsisovics.

1879. Arpadites, Mojsigovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Mediter-

) ranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 140.

1882. Arpadites, Mojsisovies, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 52. .

1893. Arpadites (pars), Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k: geol.
Reichsanstalt, Wien, vol. 6, pt. 2, p. 450.

1898. Arpadites, Tornquist, Zeitschr. Deutsch. geol. Gesell., vol. 50, pt. 4, p. 647.

TLype.— dmmonstes Arpadis Mojsisovics, Beitr. Kennt. Cephalopoden-Fauna
der Oenischen Gruppe, 1870, p. 109, P1. V, fig. 6, and Cephalopoden der Mediter-
ranen Triasprovinz, 1882, p. 54, Pl. XXV, fig. 29:

As originally defined, Arpadites embraced rather evolute, dlscmdal latemlly
compressed forms, with wide shallow umbilicus, flattened sides, and narrow venters.
The whorls are not deeply embracing, but are higher than wide. The venter has
a furrow bounded hy ridges or kecls; may be either smooth or crenulated. There
are umbilical knots from which ribs extend toward the shoulder keels, often
becoming fainter on the sides, on which a few tubercles may be developed.

The septa are ceratitic, with rounded narrow entire saddles, and serrated lobes,
of which there are four, the divided external, the two laterals, and a small auxiliary
on the umbilical shoulder. '

Arpadites is clearly a descendant of Ceratites, from which it differs in the
greater lateral compression, the narrow venter, the ventral furrow bounded by
shoulder keels, and the absence of theé clongated auxiliary series of lobes.

aCephalopodenfauna der Reiflinger Kalke: Beitr. Pal, und Geol Osterrcich-Ungarns und des Oricnts, vol. 10,
1896, p. 72.
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This genus is known at present ‘trom the upper Muschelkalk, Middle Triassic of
the Alps, and the lower part of the Upper Triassic of the Alps, India, and
California, where it is represented by Arpadites Gabbs, sp. nov. and one undescribed
species.

ARPADITES GABBI Hyatt and Smith, sp. nov.
. Pl XXXIX, figs. 1-17; Pl LXXXITII, figs. 1-13.

Laterally compressed, involute, discoidal, deeply embracing, and deeply indented
by the inner volutions. Whorls high and narrow, increasing rapidly in height.
Umbilical shoulders abruptly rounded, sides flattened-convex. Venter narrow,
channeled, bounded by marginal ridges slightly beaded. The height of the whorl
is a little more than one-half of the total diameter; the breadth of the whorl is
three-sevenths of the height. The outer whorl covers seven-eighths of the inner,
and is indented to two-sevenths of the height by it. The umbilicus is narrow, but
open, exposing the umbilical shoulders of the inner whorls in steps; its width is
one-eighth of the diameter of the shell. The surface of the shell is ornamented
with umbilical knots which are extended up the sides in low folds, made up of
bundles of sigmoidal striee. These folds are faint on the sides, but become strong
‘again at the abdominal marginal ridges, giving to them a beaded appearance. This
sculpture shows on the cast as well as on the shell.

The septa are ceratitic, saddles all rounded and entire, lobes all serrated. The
ventral lobe is divided by a shallow siphonal notch into two short narrow branches
with three serrations. The first lateral lobe is broad and.deep, terminating in fine
serrations. The second lateral is smaller, less than one-half the size of the first, and
trifid. The auxiliary series is composed of two small lobes, hardly more than
notches, on the umbilical shoulder. Antisiphonal lobe rather long and narrow,
flanked by a shorter lateral. '

The foregoing deseription applies only to the mature shell, for the young stages
are absolutely unlike the adults. The inner coils, up to a diameter of 2.5 mm., are
evolute, broad, low-whorled, with wide umbilicus, genuine 7%rolites in shape, with
depressed volutions, and somewhat flattened venter, and strong marginal tubercles,
but no furrow. The ventral lobe is undivided, narrow, and there is but a single
Jateral, with a very small auxiliary on the umbilical shoulder. The antisiphonal lobe
is flanked by a small lateral, hardly larger than the external auxiliary.

The larval stage just before the appearance of the furrow has the following

dimensions:
mim.
Diameter. . .o e e ieceieeaaaos 2,19
Height of last whorl . ... .. ol PR .80
Height of last whorl from the preceding ... .. ... . . . ... .. ... .68
Width of last whorl ... 1.32
Involubion - . et e e 12

Width of umbilicus. - .. oo e .80
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At the diameter of 2.5 mm. the ventral furrow begins, but the Zirolites shape
persists for one-half of a revolution farther to the diameter of 4 mm. At this size
the whorl becomes higher, and the sides developed. The tubercles arc no longer
lateral but umbilical, and the stage corresponds to Dinarites with the exception of
the ventral furrow. Two specimens in this stage had the following dimensions:

mm. mm.
Diameter. ... ... ... ... e e et eeee e caeeaeaan 4.60 12
Height of last whorl .. .. . i PR 1.70 5
Height of last whorl from the preceding. .. ... . . ... . ... . ... 1. 26 4
Width of last whorl. ... .. ... eeeeas [ 2.12 4.5 -
Involution ... i e 441
Width of umbilicus. - - veneeesmeee e eeee ool S L 18 8.5

These dimensions show the whorl to be proportionally higher and the umbilicus
narrower than in the Zirolites étage; the marginal knots have become umbilical ribs,
which are extended up the sides, but 'do not yet reach the abdominal shoulders.
. This stage lasts to the diameter of 11 mm. At this size the whorl increases rapidly
in height, and becomes laterally cdmpressed. The shell is now analogous to Ceratites,
in which stage it remains to the diameter of about 20 mm. A specimen in this stage
showed the following dimensions:

mm
DRAIIETOT © - o o o o e e e e i 17
Height of Jast whorl. o Lol 7
Height of last whorl from the preceding .. ... . .. .. ... .. .. .. 5.5
Width of last whorl ... SR L 6.5
TOVORIHON - - - - - - e e e et e e e e e e e e e e e et e e e 1.5
Width of umbili‘cus ............................................................ 5.5

~ The shell then gradually makes the transition to the Arpadites stage, becoming
more involute, the lateral ribs less pronounced, and the ridges bordering the ventral
furrow are headed by the ends of the lateral ribs. '

Arpadites Gabbi is more involute than any other described species of this genus.
Its nearest relative is 4. cinensis Mojsisovies (Cephalopoden der Mediterranen Trias-
provinz, 1882, p. 56, Pl XXVI, figs. 3-15), but 4. Gabbi differs from the Alpine
species in its greater involution, narrower umbilicus, higher whorl, crenulated
abdominal ridges, and in its more complex septa. The late adolescent stages. of
A. Gabbi are very like the mature form of A. cenensis, which is in keeping with the
later age of the American species. '

Horizon: and locality.— Arpadites Gabbe was found by J. P. Smith in the Upper
Triassic zone of Tropites subbullatus, in Shasta County, Cal., on the. divide between
Squaw Creek and Pit River, 3 miles east of Madison’s ranch and a half mile north of
the trail from Madison’s to Brock’s ranch on Pit River. This locality is about 6
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miles northeast of Winthrop. It was associated with Tropites subbullatus Hauer,
T torquillus Mojsisovics, Paratropites Sellar Mojsisovies, Sagenites Herbichs Mojsiso-
vies, Discotropites sandlingensis Hauer, Halobia superba Mojsisovies, and many other
forms characteristic of the upper Karnic horizon,

Grenus ACROCHORDICERAS Hyatt.

1877. Acerochordiceras, Hyatt, U. 8. Geol. and Geog. Explor. 40th Par., vol. 4, p. 124.
1879. Acrochordiceras, Mojsisovice, Vorliufige kurze Uebersicht der Amamoniten-Gattungen der Medi-
. terranen 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, Cephalopoden der Mediterranen Triasprovinz: Abhandl XK.-k.
geol. Reichsanstalt, Wien, vol. 10, p. 140. .

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

1892. Acrochordiceras, Hauer, Beitr. Kennt. Cephalopoden der Trias von Bosnien: Denkschr. K.

. Akad. Wiss., Wien, vol. 59, pt. 1, p. 272. ‘

1895. Acrochordiceras, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 89:
Mem. Geol. Survey India, Pal. Indica, ser. 13.

1895. Acrochordiceras, Diener, Cephalopoda of the middle Trias.: Himalayan Fossils, vol. 2, pt. 2,
p. 35: Mem. Geol. Survey India, Pal. Indica, ser. 15.

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

1896. Acrochordiceras, Arthaber, Cepbalopodenfauna der Reiflinger Kalke: Beitr. Pal. und Geol. Qester-
reich-Ungarns und des Orients, vol. 10, pt. 1, p. 79, and pt. 2, p. 226.

Type.— Acrochordiceras Hyatti Meek, U. 8. Geol. and Geog. Explor. 40th Par.,
vol. 4, p. 124, P1. XI, figs. 5 and 5a.

Whorls robust, laterally compressed, higher than wide, moderately involute,
deeply embracing, but not deeply indented by the inner whorls. Umbilicus open,
deep and moderately wide. Umbilical shoulders abrupt, sides convex, somewhat
flattened, venter rounded and highly arched.

Surface ornamented with strong ribs that bundle on umbilical knots and then,
without further division, run nearly straight across the venter. - The septa are cera-
titic, but complex; the saddles are all rounded and entire, hut the digitations of the
lobes run high upon the sides of the saddles. The external lobe is divided into two
narrow branches by the siphonal saddle; the principal lateral lobe is very long and
broad, deeply digitate, with four or five long branches; there are usually two auxil-
iary lobes present, of which the first might be considered as a second lateral, except
that it is so much smaller and simpler than the principal lateral. In some species
the second auxiliary is lacking, although it is present on the type Acrochordiceras
Hyatti.  The body chamber is long, about one revolution. This genus resembles

16918—No, 40—05——12 ‘
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Juvaites Mojsisovies, from which it differs in the very strong umbilical knots, the
simplicity of the coarse ribs, and in the ceratitic septa. ~Aerochordiceras is usually
classed in the Tropitidwe because of this resemblance, but the writers have studied
_ the young of an undescribed species and found them to resemble Ceratites in devel-
opment, and to be absolutely unlike the young of Tropites or any of the group. On
this account it is classed under the Ceratitidze. .
The genus Acrochordiceras is confined to the Middle Triassic except in the -Salt
Range in India, where it has been found in the Lower Triassic. It is represented in -
America by Acrochordiceras Hyatti Meek, and one or two undescribed species.

ACROCHORDICERAS HYATTI Meek.
Pl XXIII, figs. 8-11.

1877. Acrochordiceras Iyatti, Meek, U. 8. Geol. and Geog. Explor. 40th Par., vol. 4, p. 124, PL X1,
figs. 5 and 5a.

Form robust, somewhat compressed laterally, moderately cvolute. Whorl with
tlattened-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 indentation 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 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, Nevada; the specimen figured on
Pl. XXIII, figs. 8-11, camc from the same horizon, in the Shoshone Mountains,
Nevada. J.P. Smith found it to be common in the Middle Triassic of the West
Humboldt Rahge-, Nevada, in Cottonwood Canvon near the * Lucky Dog” mine,
associated with Gymnotoceras Blakei, Beyrichites roteiliformis, Anoloites Whitneysi,
Daonella dubia, and many other species.
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Genus EUDISCOCERAS Hyatt.

1877. FEudiscoceras, Hyatt, in F. B. Meek, U. S. Geol. and Geog Explor. 40th Par., vol. 4, p. 128,

Lype. —Eudzscocmas Gabbi Meek, U. S. Geol. and Geog. Explor. 40th Par.,
vol. 4, p. 128, Pl. XI, figs. 3 and 3a.

Discoidal, involute, laterally compressed, deeply embracing, high whorled.
Venter narrow, with a central keel, bordered by two furrows and abdominal
shoulder keels. Umbilicus moderately wide. . Surface ornamented with flexuous
dichotomous ribs, which end ‘at the shoulder 11dgeq and toun knots on them.
Septa unknown. '

This genus seems to helong to the Ceratitide in the group allied to Arpadites,
but, on account of the 1mpe1fect condition of the type, its true relationship is -
uanknown.

It is known only in a smcrle species from the Middle Triassic of the West
Humboldt Range, Nevada. .
EUDISCOCERAS GABEI Meek.

Pl XXIV, figs. 1 and 2.

1877. Eudiscoceras Gabbi Meek, U S. Geol. and Geog. Explor. 40th Par., vol. 4, p. 128, Pl. X1, figs.
3 and 3a.

" 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,»concea]ing 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. The seépta
are unknown. B

The shape and ornamentation suggest relationship or identity with Arpadites,
but the specimen is too imperfect to warrant any definite opinion. The septa
and the young stages have not been scen, so it is not known cert‘unly that this
species belongs to the Ceratitidze.

Horizon and locality.—In the Middle Triassic, Cottonwood Canyon, West
Humboldt Range, Nevada, the only specimen known being the original type in
theé United States National Museum.

Genus CALIFORNITES I—Iyatt and Smith, gen. nov.

Type.— Californites Merriami Hyatt ‘and Smith.
" Evolute, low whorled, little embracing, scarcely impressed by the inner
volutions. Umbilicus wide, umbilical shoulders abrupt, cross section trapezoidal,
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with flattened sides sloping outwardly to the angular abdominal shoulders.
Venter low-arched, nearly smooth, and with distinct central furrow. Sides
ornamented with straight ribs that have short knots on them, and end in strong
spines on the abdominal shoulders. The venter is nearly smooth. The septa
are ceratitic, consisting -of a divided external lobe, a principal lateral, and a
small auxiliary on the umbilicus. The body chamber is short.

This genus is the direct descendant of 7%rolites, and differs from it chiefly in the
ventral furrow. It is of especial importance in the phylogenetic history of the
group of Cliondtes, for all spinose members of that group go through a distinet
Californites stage, and some persist in it almost until maturity.

Californates is known only from the Upper Triassic, zone of Zropites subbul-
latus, of Shasta County, Cal., where the species described below and one other

form have been found.

CALIFORNITES MERRIAMI Hyatt and Smith, sp. ﬁov.
Pl LXXXII, figs. 11-23. o

Form evolute, robust, low whorled. Whorl little embracing and little indented
by the inner volution; low, and increasing slowly in height. Cross section trape-
zoidal, wider at the top. Sides flattened, sloping outward. Abdominal shoulders
abrupt and square, venter flattened and broad. The height of the whorl is less than
one-third of the total diameter of the shell; the width is slightly greater than the
height, and the indentation is only one-ninth of the height. The width of the
umbilicus 1s three-sevenths of the total diameter of the shell.

- The surface is ornamented with coarse ribs that start from a row of knots
on the umbilical shoulders and run straight up the sides, ending in strong spines
on the abdominal shoulders. From thése marginal spines finer ribs extend
obliquely forward on the venter, 'There is a strong median furrow on the venter,
bounded by low, rounded ridges, at which the fine ventral ribs become obsolete.

The septa are ceratitic, all the saddles being entire. The external lobe is
divided by a small siphonal notch into two narrow, short, simple lobes, which fall
upon the ridges bounding the median furrow. The lateral is larger and serrated,
and falls upon the abdominal shoulder. On the flank, just above the umbilical
shoulder, is the small, simple auxiliary lobe. The. first and second lateral saddles
are large and broadly rounded.

The young stages of this species are exactly like Z%rolites, and the mature form
differs from that genus only in the second lobe on the flank and the median furrow.
The median furrow appears at the diameter of about 6 mm.

All species of Cliondtes of which the young stages have been studied go through
a Californites stage of growth, and therefore this genus is regarded as the ancestor
of Clionites and the connecting link with 7Z%Zrolites. ‘



SYSTEMATiC DESCRiPTIONS—SUBORDER -CERATITOIDEA. 181

Horizon and locdlz'ty —.Oalz_'form'tes Merriami Hyatt and Smith was found by
J. P. Smith in the Upper Triassic, zone of Tropites subbullatus, of Shasta County,
Cal., in the limestone belt on the divide between Squaw Creek and Pit Rlver about
3 miles east of Madison’s ranch and one- h‘tlf mile north of the trail from Madison’s
to Brock’s ranch on Pit Rwel This locallty is 6 miles northeast of the Bully Hill
mine.

The specific name is given in honor of Dr. John C. Merriam.

Genus CLIONITIES Maojsisovies.

-1893. Clionites, M}ojsisc_)vics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 451.

1896, Clionites, Mojsisovies, Obertriadischen Cephatopoden-Faunen des Himalaya: Denkschr. K. Akad. ~
Wiss.,» Wien, vol, 63, p. 624.

Type.— Clionites angulosus Mojsisovics, Cephalopoden der Hallstiitter Kalke,
1898, pt. 2, p. 465, Pl. CXXII, fig. 10. _

Evolute, little embracing, whorl low, breadth usually equal to the height,
increasing slowly in height. Umbilicus wide and shallow. Umbilical shoulders
abrupt, sides flattened, venter somewhat flattened, with distinct abdominal shoulders.
Surface ornamented with strong ribs, usually dichotomous, which run nearly straight
up the sides, and. usually bifurcate just below the shoulders and then bend sharply
forward. Thereisa central furrow, bounded by ridges made by the ends of the ribs.
These ridges are rows of knots or spines, and the ribs are provided with similar
knots arranged in spiral rows from the umbilical shoulders to the ridges bordering
the furrow. Although these spines are present on most species of this group, they
are lacking on the first specics mentioned and described by Mojsisovics, C. angulosus,
and therefore this form is only technically the type.

The body chamber is short, as is usually the case with the Ceratitidz.

The septa are ceratitic, the external lobe is divided by a shallow siphonal saddle
into two short narrow branches, which may be either entire or slightly serrated;
the lateral lobe is larger and always serrated; there is also an auxiliary lobe on
the umbilical shoulder. The saddles are all rounded and entire.

Mojsisovics regarded this group as a subgenus of Arpadites, from which it
differs in the greater evolution and the strong spiny ribs and the ventral furrow
bounded by rows of knots instead of continuous marginal keels, and also in having
one lobe fewer on the.sides. For these reasons, and because several distinct
subgeneric groups may be 'distinguished under it, the writers regard Clionites as
an independent genus. While it probably had a common origin with Arpadites,
-it is neither ancestor nor descendant of that genus, and therefore should have
independent rank.
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The following groups of Clionites are represented in the Upper Triassic of
California:

(1) Group of Clionites Fairbanksi Hyatt and Smith (Clionites s. str.).

(2) Group of Clionites compressus Hyatt and Smith (subgenus Shastites Hyatt
and Smith) characterized by flattened sides, high whorls, narrower umbilicus,
sigmoid ribs ending in knots, forming almost continuous ridges or keels bordering
the ventral furrow. The spines are obsoleséent, and are represented merely by
. short knots. - -

(8) Group of Clionttes rugosus Hyatt and Smith (subgenus Stantonites Hyatt
and Smith) characterized by extremeély evolute whorls, with ribs broken up into
strong knots, giving a 1‘ugose instead of spiny appearance'to the shell.

(4) Group of Clionites robustus Hyatt and Smith (subgenus Zraskites Hyatt and
Smith)- characterized by the rougher sculpture, strong spines, and square cross
section. _ '

(5) Group of Clionites californicus Hyatt and Smith (subgenus Neanites Hyatt
and Smith), characterized by the low, broad, quadratic whorls in the adolescent
stage, and the sudden change of form and sculpture at maturity, when the marginal
spines become obsolete, and the venter becomes highly arched.

Clionites appears in the Karnic stage of the Upper Triassic, of which horizon it
is characteristic in the Mediterranean region and in California. It is also found in
the Noric stage, of which horizon it is characteristic in the Himalayas, and the '
Alpine province. In California.it is most abundant in the upper part of the zone
of Tropites subbullatus. No species of this genus has previously been found in
America. Clionites s. str., Stantonites, and Traskites, are each represented in the
Upper Triassic of California by several species; Neanifes has two species; and
Shastites has but one, although there is another that seems to be transitional from
Clionites s. str. to Shastites.

The species belonging to all these groups are very similar in the later larval
stages, when they resemble Zirolites; also in the adolescent stages, when they
correspond to Californites, which may thus be considered as the ancestor of the
genus. Shastites has departed farthest from the ancestral characters, and as a
result has reduced the Colifornites stage almost to a minimum. Clionites s. str.
has also lost most of this stage, but retains somewhaﬁ more. Stantonites is more
primitive in character, and the Culifornites stage is prolonged, as is also that
corresponding to Z¥rolites. Still more primitive is Neanites, in which the Califor-
nites stage is retained until the beginning of maturity, when the sudden transition
to adult characters takes place. Zraskites retains many of the Californites charac-
ters through life, and shows its ancestry most plainly in its ontogeny; it is the least
specialized of all these groups, and consequently the most useful in tracing the
history of the genus.
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CLIONITES FAIRBANKSI Hyatt and Smith, sp. nov.
Pl XL, figs. 1-11; PL. XLI, figs. 1-14.

Evolute, discoidal, widely umbilicate, laterally compressed. -Whorl low and
increasing slowly in height, little embracing, and little indented by the inner
volutions. The umbilical shoulders are abrupt, with steep inward slope; the sides .
are flattened, and slope gently outward, so that the whorl is slightly broader at
the abdominal than at the umbilical shoulders. The cross section is subrectangular,
the breadth of the whorl being five-sixths of the height. The abdominal shoulders
occur at three-fourths of the height of the whorl, and slope abruptly to the
rather high venter. The height of the whorl is slightly more than one-third of
the total diameter of the shell, and the indentation is about one-tenth of the
height. The umbilicus is wide and shallow, being two-fifths of the total diameter.
The surface is ornamented with coarse radial ribs, beginning in knots on the
umbilical shoulder, running nearly straight up-the flanks, bending abruptly forward
at the abdominal shoulders, and ending in knots on the sides of the ventral furrow.
The alternate ribs bifurcate on the abdominal shoulder, so that the ventral ribs. are
finer than those on the flanks. On the ribs are spiral rows of short spines, five
rows on the flanks, and two between the abdominal shoulder knots and the ventral
furrow. . _ ) .
The septa are ceratitic, saddles all rounded and entire, lobes all serrated..
"The ventral lobe is divided by a short siphonal notch into two narrow, slightly
serrated branches, which fall upon the external row of knots. The first lateral
which falls on the abdominal shoulders is broader and deeper, with fine serrations;
the second lateral is about one-third of the size of the first, usually trifid, and falls
on the umbilical shoulder. Oun the umbilical slope, partially concealed by the
involution, is a small auxiliary lobe only slightly serrated.:

The length of the body chamber is nearly three-fourths of a revolution.

In old age the ribs come very much closer together, the spines become longer,
and one or two additional rows of knots are intercalated on the flanks. The
whorl becomes rounder, nearly as broad as high, and the abdominal shoulders
cease to be angular. The species grew to a diameter of at least 80 mm., several
broken specimens of that size having been found. Senile degeneration usually
begins at the diameter of about 60 mm., although on some specimens it begins
prematurely at 40 mm.

In the larval stage the whorl is broader than high; with trapezoic_lal Cross
section, narrow flanks, angular abdominal shoulders, and broad flattened venter.
The surface is ornamented only with umbilical ribs, forming nodes on the abdomi-
nal shoulders. There are no spines, no ventral furrow, and the abdomen is smooth.
This stage corresponds‘ to Tirolites.
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At diameter of about 5 mm. the ribs begin.to extend heyond the shoulders,
‘ending in a row of kuots on each side of the center, although as yet there is no
ventral furrow. At about 6 mm. the furrow begins to show, and the shell enters
the Californites stage. The whorl now grows steadily higher in proportion to its
width, the rows of incipient spines begin to be visible, and at a diameter of about
10 mrfl the shell enters the Clionites stage, although it does not attain the characters
distinctive of this species until a’diameter of 25 mm. is reached.

The nearest described species to Clionites Fairbanksi is C. Woodwardi Mojsiso-
vics, from the Noric horizon of the Upper Triassic of India. But the Indian
species has too few spiral rows of knots and a much wider ventral furrow. The
dimensions and other characters of the two species appear to be identical.

Clionites spinosus Mojsisovics, from the same horizon in India, is more similar
to the Californian species in its sculpture, but differs in its lower and broader
whorl. ' - 7

The type specimen, figured on Pl. X1, figs. 14, gave the following dimensions:

Dimensions of the figured specimen.

mm.

Diameter . ... .. iiiiioC e e mceaeeaaaon 65

Height of last whorl. .. . iiiiiiii...... 228

Height of last whorl from the preceding. ... . o i i.i...... 20.5

Width of Tast whorl o .o i 17.5

Involution. .. .. eemeeceeeeiaiaos 2

Width of wmbilicus .. ... ... ... e ae-.. 25.5

Dimensions in younger stages.
[In millimeters.] )
Diameter. ... iiiiaiaae . b5.08 7.50 10.20 14 17.5 32 47
Height of last whorl ......._.. et ... 164 2.60 3.40 5 6.3 11.5 18
Height of last whorl from preceding -........ 1.40 2.20  3.10 4.6 5.3 .10.2 15.5
Width of last whorl. ... .. ..o 2.60 3.80 4.70 5.2 7 10. 3 13.5
Involution. .. oo i .24 .40 .30 .40 1 1.3 2.5
7 13 18

Width of nmbilicus ..._........... e 2.24  3.08 420 5.5

Clionites Fuirbanksi was chosen, out of a large number of species present in the
Californian Upper Triassic, as the most typical member of the genus in the _Xmerican
fauna. It is an exceedingly variable species, and it was found very difficult to draw
the line between this and kindred forms. The young stages, especially, are morc
and more alike as they are smaller, so that it becomes nearly impossible to distin-
guish the young of this species from those of several others in the larval and early
adolescent stages; and it is even difficult to distinguish the young of Cliondtes s. str.

. aObertriandischen Cephalopoden-Faunen des Himalaya: Denkschr. k. Akad. Wiss., Wien, vol. 63, p. 624, PL. XIII, figs,
4and 5.
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from those of the subgenera Zraskites, Stantonites, and Shastites until thé adolescent
stage has begun.

Horizon and locality.—In ‘the Upper “Tri iassic, zone of Tropites subbullatus, of
Shasta County, Cal., on the divide hetween Squaw Creek and Pit River, 3 miles east
of Madison’s ranch and one-half mile north of the trail to Brock’s.

The specific name is given in honor of Dr. H. VV F‘nlbanlxs, the discoverer of

this mum
Subgenus STANTONITES Hyatt and Smith, subgen. nov.

Type.— Clionites rugosus Hyatt and Smith, sp. nov.

Evolute, little embracing,- whorls low, and not increasing mpldly in height,
cross section subquadratic. Inner whorls not concealed by the outer and scarcely
indenting them. Umbilicus wide and shallow. Surface ornamented with coarse
ribs, which are broken up into knots, which are the modifications of the spines of
Clionites s. str. The ventral furrow is distinct, hordered by rows of knots, and
there is 4 second row on the abdominal shoulder. Septa ceratitic. This is probably
a phylogerontic modification of the group, for in old age the whorls scarcely touch.
The rugose modification of the sculpture begins in early youth.

This subgenus is known only in the Upper Triassie, zone of Zropetes subbullatus,
of Shasta County, Cal.

CLIONITES (STANTONITES) RUGOSUS Hyatt and Smith, sp. nov.
' Pl. XLI, figs. 15-26.

Fvolute, discoidal, widely umbilicate, laterally compressed. Whorl low and
increasing very slowly in height, little embracing, and scarcely.indented by the inner
volution. The cross section is subquadratic. The height of the whorl is slightly less
than one-third of the total diameter of the shell, and the breadth is four-fiftths of the
height., The umbilicus is wide and shallow, being three-sevenths of the total diameter.
The umbilical shoulders are a’brupt]y rounded, with a steep inner slope.' The sides
are flattened and nearly parallel. The abdominal shoulders are square. The venter
is low, the center being but little higher than the shoulders. The surface is orna-
mented with radial ribs, spiral rows of knots, and a ventral furrow. The ribs run
straight up the sides to the shoulders, and then bifurcate, being continued obliquely
forward by smaller ribs. Between the principal lateral ribs there is usually a smaller
one that does not bifurcate. There are on each side six rows of knots, four small
ones on the ﬂanks, a large one on the abdominal shoulders, and another smaller one
on each side of the ventral furrow. The unusual development of the abdominal
shoulder knots is the chief characteristic of this subgenus. The form is extremely
evolute. This character begins at a very early age and is a mark of degeneration,
which also shows itself in the reduction of the spines to knots.
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The septa are ceratitic, saddles rounded and entire, lobes serrated, all of the usual,
Clionites type, a small divided ventral lobe, large first lateral, small second lateral,
and still smaller auxiliary on the umbilical slope.

The adolescent stages are so like the mature forms that no deseription of them
is necessary. The larval stage is like that of Clionites Fuirbanksi, and corresponds
to Zrolites. It also passes through the Culifornites stage in early adolescence.

Horizon and locality.—In the Upper Triassic, zone of Tropites subbullatus of
Shasta County, Cal., about 8 miles east of Madison’s ranch, on the divide between
Squaw Creck and Pit River, about 6 miles northeast 6f the Bully Hill mine.

Subgenus TRASKITES Hyatt and Smith, subgen. nov.

Type.— Clionites robustus Hyatt and Smith, sp. nov.

Evolute, little embracing, whorls low and broad, with quadratic cross section.
Venter broad and flattened, with distinct ventral furrow, bordered by rows of spines.
Sides ornamented with strong, straight ribs, provided with short spines from the
umbilicus to the square abdominal shoulders, where there is a row of strong spines.
Rows of spines also oceur on the ribs where they cross the venter between the
abdominal shoulders and the ridges bordering the furrow.

The young persist in the Californites stage of growth until late in life, and
make the transition to the Z7raskites type of sculpture quite suddenly. Septa
ceratitic. Body chamber short. '

This group looks very like [Distichites Mojsisovics, but is distinguished by
having ceratitic instead of ammonitic septa. It is known only in the Upper Triassic
zone of Tropites subbullatus of Shasta County, Cal.

CLIONITES (TRASKITES) ROBUSTUS Hyatt and Smith, sp. nov.
Pl. XLII, figs. 1-19.

Form robust, thickset, evolute, discoidal. Whorl low, increasing slowly in
neight, little embracing, and little indented by the inner volution. Cross section
subquadratic, with flattened sides, square abdominal shoulders, and low, little arched
venter. Umbilical shoulders square, umbilical slope nearly vertical. The umbilicus
is rather deep and wide, being two-fifths of the total diameter of the shell. The
height of the whorl is one-third of the diameter of the shell, the width is somewhat
greater than the height, and the indentation is one-seventh of the height. V

The sculpture is very marked, composed of strong radial ribs and spiral rows
of spines. The ribs run straight across the flanks, the alternate ribs di{riding into
two or sometimes three smaller ones on the strong abdominal shoulder-knots. - The
intermediate ribs are usually undivided, but bend sharply forward on the shoulders,
as do the others. There are three spiral rows of small spines on the flanks—a large
row forming knots on the shoulders, a small row on the ventral slope, and another
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larger row on the ridge bordering the ventral furrow. The first row lies on the
umbilical shoulders, and occasionally grows to considerable length, as do also those
on the abdominal shoulders and the ventral ridge. _

The septa are ceratitic, with entire saddles and serrated lobes; a divided ventral
lobe, ]ai‘ge first lateral on the abdominal shoulder, small second lateral on the flanks,
smaller auxiliary on the umbilical slope, rather long undivided antisiphonal, and a
pair of internal laterals. ‘ ' '

In the larval stage the form and ornamentation are like those of Tirolites; the
whorl is low, broad, with trapezoidal cross section, narrow flanks, provided with
marginal spines, low flattened venter without furrow or other ornamentation. At
the diameter of 5 mm. the ventral furrow appears, and the shell then corresponds
to Californites. At this size, too, the flanks grow higher and the marginal knots are
prolonged into lateral ribs, which cease on the abdominal shoulders. At diameter of 8
mm. the ribs begin to show on the venter and the row of spines appears on the ridge
bordering the ventral furrow. This is the beginning of 7raskites characters, although
those of Oalz_'f'orm'teé persist until the shell is nearly mature. In fact, the subgeneric
character of ZTrasketes is the preservation, at maturity, of most of the Californites
characters—the low, broad whorl, flattened venter, and strong marginal spines.

The young of Clionites Ares Mojsisovies® resemble the adult stage of (.
(Traskites) robustus. This suggests that the Eurgpean species, which occurs in the
higher Noric beds, may have been developed out of the group of Zraskites. There
is, however, no matuare form known anywhere else that might be compared with the
Californian species. '

Dimensions of the type specimen, figured on Pl. XLII, figs. 1-3.

mm
Diameter........... e e e eeeaiiamaceaaenaaanns 57
Height of last whorl. ... ... .. .. ... ... . .. e 20
Height of last whorl from the preceding . ... ... ... ... .. . . ... ... 19
Width of lagt whorl .. L. e 23.5
Involubion. . oo 1
‘Width of umbilicus ... 0. .. .. .o e eaeeaaae PO 24

Dimensions of young stages, -showing changes in development.
[In millimeters.]

Diameter... ... oLl 4.88 7.10 10.5 .16 26
Height of last whorl ... .. . .. ____..___. 1.52 2.52 3.5 6 10.5
Height of last whorl from the preceding......._. 1.28 2.04 3 5 9
Width of last whorl ... . ..o ...l 3.08 4.24 5.6 7.8 11
Involution.... ... ..o il .34 .48 .5 1 1.5
Width of umbilicus ... . ... ... ..o il 2.28 3.18 4.2 6.5 10.5

These figures show the relative increase in the height of the whorl as maturity
is approached. ' '

aCephalopden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, p. 478, P1. CXL, fig 2.



188 TRIASSIC CEPHALOPOD GENERA OF AMERICA.

Horizon and locality.—In the Upper Triassic higher beds of the zone of Zropites
subbullatus of Shasta County, Cal., on the divide between ‘Squaw Creek and Pit
River, 8 miles east of Madison’s r_anch and one-half mile north of the trail to Brock’s
ranch, This species is rather common in the lower beds of the Hosselkus limestone,
but above the strata in which 7ropites subbullatus is most common,

Subgenus SHASTITES Hyatt and Smith, subgen. nov.

Lype.— Clionites compressus Hyatt and Smith.

Whorls somewhat evolute, laterally compressed, higher than wide, rather deeply
embracing, sides flattened, venter narrow. Umbilicus rather narrow. Sigmoidal
ribs ending in knots, forming almost continuous ridges bordering the central
furrow. ‘Spinés nearly obsolete, being represented only by tubercles on the ribs.
The young retain the spines, but lose them early. '

Septa ceratitic, as in Clionites s. str. »

Shastites is known at present only in the zone of Tropites subbullatus, Upper
Triassic of Shasta County, Cal.

CLIONITES (SHASTITES) COMPRESSUS Hyatt and Smith, sp. nov.
Pl. XLITI, figs. 1~15.

Moderately evolute, discoidal, very much compressed laterally. Whorl increns-
ing rather rapidly in height, embracing nearly half of the inner volution, but not
deeply "indented by it. The height of the whorl is three-eighths of the total
diameter and the width is three-fourths of the. heigl‘lt. It is indented. to one-
ninth of the height by the inner volution. The width of the umbilicus is three- -
eighths of the total diameter of the shell.

The surface is ornamented with slender sigmoidal radial ribs, which bend
gently forward high up on the flanks, ending at the margins of the deep ventral
furrow. There are on cach side seven rows of small knots or rudimentary spines,
four on the flanks, one on the indistinct abdominal shoulders, one on the arched
sides of the venter, and onc on the ridge bordering the ventral furrow. These
spines become weaker as thé shell grows larger, and are almost obsolete at maturity.
They occur only on the ribs, never on the intervening depressions. The septa are
ceratitic, of the usual Clionites type, consisting of a divided ventral, a large first
lateral lobe, small second lateral, small auxiliary on the umbilical slope, narrow
internal antisiphonal lobe, with a s‘ingle lateral on each side.

In the young stage the shell is evolute with trapezoidal cross section, with no
flanks and broad flattened venter, corresponding to ZZrolites. At the diameter of
5 mm. the ventral furrow begins, and the marginal nodes extend obliquély across
the venter to the furrow. This stage corresponds to Cualifornites. The flanks
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hecome gradually higher and the venter more rounded, until the Clionites stage
is reached, which happens at the diameter of about 10 mm.- The lateral compres-'
sion characteristic of this species does not become marked until the shell- has
attained a diameter of about 20 mm.; but even in the adolescent stages the fine
sigmoidal ribs, almost wholly destitute of spines, would distinguish Clionites com-
pressus from all other species. - '

Dimensions of the type specimen.

mm
Diameter ... ... .. il " |
Height of last whorl . e eeeeieaaeaaa- 18
Height of last whorl from the preceding - .. ... . .. . i... 16
Width of last whorl oL oo .. 14.5
Involution. ... ... . L iiii.. e e teeeaeeaeanaan 2
Width of umbilicus ... ... ... ... ..l e e e e e e 18

Clionates compressus differs from all other species of Clionites in the late larval
and adolescent stages, in the fine sculpture and narrowness of the whorl, especially
in contrast to similar stages of growth in ZTraskites, Stantonites, and Neanites. The
subgenus Shastites has departed further from the Californites stock than any of the
others, and, while it retains the Z%rolites stage to an cqual degree, has almost lost
that corresponding to Culifornites. It further shows its acceleration of development
in the early stage at which it takes on Cliondtes characters. '

Horizon and localety.—Upper Triassic, zone of Tropites subbullutus, of Shasta
County, Cal., on divide between Squaw Creek and Pit River, about 3 miles east of
Madison’s ranch and one-half mile north of the trail from Madison’s to Brock’s’
* ranch. This species is much less common than most other species of Clionites which
occur in this hed. It is associated with the usual fossils of the upper part of the
zone of Tropites subbullatus.

Subgenus NEANITES Hyatt and Smith, subgen. nov.

Type.— Clionites californicus Hyatﬁ and Smith, sp. nov.

Evolute, little embracing, low-whorled, involute. Wide umbilicus, abrupt
umbilical shoulders. Cross section subquadratic. Ventral furrow much reduced.
Ribs run nearly straight from nmbilicus to horder of the ventral furrow; spines
obsolete, represented only by small knots. Septa ceratitic. The chief character of
this group is the persistence of the Californites stage until the end of the adolescent
period, and then the sudden.change to Clionites characters. In the adolescent stage
the whorls are low and broad, with square abdominal shoulders provided with long
spines and flattened venter. At maturity the venter is highly arched.

Neandtes is known only from the Upper Triassic, zone of Tropites subbullatus, of
Shasta County, Cal.
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CLIONITES (NEANITES) CALIFORNICUS Hyatt and Smith, sp. nov.

PL LXXXIII, figs. 14-27.

Evolute, robust, widely umbilicate. Whorl subquadratic in cross section, height
and breadth equal and about two-fifths of the total diameter of the shell. The whorl
increases slowly in height, is little embracing and little indented by the inner volution.
The umbilical shoulders are abrupt, with steep inner slope. The sides are flat and
nearly parallel. The abdominal shoulder occurs at threc-fourths of the height of the
whorl, is gently rounded, and slopes gradually up to broad low venter. The
umbilicus is wide and deep, the width being slightly’ more than one-third of the total
diameter of the shell. - A _

The surface is ornamented with a shallow ventral furrow, fine radial ribs
bending forward on the abdominal shoulders, and spiral rows of knots, becoming
almost obsolete at maturity. The ribs are close together and sigmoidal. The
rows of knots are five in number, one on the umbilical shoulder, one, sometimes
double, on the flanks a short distance above the shoulder, one on the abdominal
shoulder, one halfway up the ventral slope, and one on ihe ridge bordering the
ventral furrow. Both ribs and knots grow finer at maturity, the latter becoming
nearly obsolete. , '

The septa are ceratitic, like those of all other Clionites. The most salient
- character of this species is the sudden change from the adolescent to the mature
stage, when the whorl becomes subquadratic instead of trapezoidal in cross section,
the venter becomes arched instead of flattened, and the strong row of marginal
spines becomes obsolete.

In the larval stage the shell is evolute, with deep, wide umbilicus, and broad
trapezoidal whorl. The flanks consist merely of u narrow angular umbilical ridge,
and the venter is broad and nearly flat. The only ornamentation consists of rather
strong marginal spines, which are prolonged in very faint ribs on the venter.
This stage corresponds exactly with ZTirolites, both in shape, ornamentation,
and septa. At the diameter of slightly less than 5 mm. the ventral furrow
appears, the ribs begin to show more decidedly above the shoulders, and the
flanks increase in height. This stage resembles and corresponds to Californites
in all its characters, the septa now being ceratitic, as in that genus. The Cali-
Jornites stage lasts until a diameter of about 25 wmm. is reached. Then suddenly
the marginal spines disappear, the flanks become higher, the venter arches, and
the radial sculpture grows weak. The form is then matﬁre, and the characters
of Neanites have been assumed. A

Horizon and locality.—In the Upper Triassic, zone "of Trovites subbullatus,
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of Shasta County, Cal., on the divide between Squaw Creek and Pit River,
about 8 miles east of Madison’s ranch and one-half mile north of the trail leading

to Brock’s ranch.
: Genus TRACHYCERAS Laube.

1869. Trachyceras, Laube, Ueber Ammonites Aon Munster und dessen Verwandte: Sitzungsber. K.
Akad. Wiss., Wien, vol. 59, pt. 1, p. 7. ) -
. 1869. Trachyceras, Laube, Die Fauna der Schichten von St. Cassian: Denkschr. K. Akad. Wiss., Wien,
vol. 30, 1869, p. 65. i : .
1877. Trachyceras, Meek, U. 8. Geol. and Geog. Explor. 40th Par., vol. 4, p. 116.
1879. Trachyceras, Mojsisovics, Vorliufige kurze Uebersicht der Ammoniten-Gattungen der Medi-
" terranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 140.
1882. Trachyceras (pars), Mojsisovics,‘Cephalopoden' der Mediterranen Triasprovinz: Abhandl. X.-k.
geol. Reichsanstalt, Wien, vol. 10, p. 93. )
1889. Trachyceras, Hyatt, in Whiteaves, Fossils of the Triassic Rocks of British Columbia: Geol. and
Nat. Hist. Survey Canada, Contributions Canadian Paleeontology, vol. 1, pt. 2, p. 142.
1893. Trachyceras, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 617. .
1896. Trachyceras, Mojsisovics, Beitr. Kennt. Obertriadischen Cephalopoden-Faunen des Himalaya:
Denkschr. K. Akad. Wiss., Wien, vol. 63, p. 646. )
1898. Protrachyceras, Tornquist, Neuere Beitr. Geol. und Pal. der Umgebung von Recoaro, etc.:
Zeitschr. Deutsch. geol. Gescll., vol. 50, pt. 4, p. 659.
1904. Trachyceras, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 387. ' ’

Type.—*¢ Ceratites” Aon Mimster, Leonhard und Bronn’s Neues Jahrbuch,
1834, p. 13, PL. I, figs. 4 and 5; and Mojsisovics, Cephalopoden der Mediterranen
Triasprovinz, 1882, p. 129, Pl. XXI, figs. 1-85, 87, and 38. '

Form moderately involute, somewhat compressed laterally, deeply embracing,
but usually showing the inner volutions. Whorls higher than wide, with abrupt
umbilical shoulders, somewhat 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 volution.
 The surface is ornamented with ribs radiating from tubercles on the umbilical
shoulders, and running with gentle curves up the sides to the abdominal shoulders,
where they curve forward. These ribs may bifurcaté 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 sug*gested 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. Con-
strictions or varices do not appear at all on the shell or on the cast, and contractions
of the hody chamber have not been observed. '



192 TRIASSIC CEPHALOPOD GENERA OF AMERICA.

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 pl'eserlt, but the auxiliary lobe is occasionally absent.

E. von Mojsisovics® divided this genus into three groups.or subgenera: Tracky-
ceras s. str., characterized 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 Anoleites Mojsisovics, without a distinet furrow. and with the ribs
crossing the venter. Since Zrachyceras Aon had the double spine rows, all Trachy-
ceratea 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 77rachyceras in the broader sense
developed out of Balatonites, and that this in turn came from Z%rolites. There can
be little doubt that not only Zrachyceras, but also all the Trachyceratea, descended
from Zirolites or some similar form, for they all go through such a stage.” But it is
more than doubtful if BHalatonites is a connecting link in the series, for no interme-
diate mature forms are known, and no Balatonites stage is seen in the development
of Trachyceras. A _

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 Tropitides; that of the
former points to an origin from the Prolecanitidz, while the Tropitide seem to have
come from the Glyphioceratidee. Professor von Zittel was no doubt influenced by the
resemblance of Sagenites to Traclyceras in placing the latter genus in the Tropitidze,
but this resemblance is purely external, and is one of the many puzzling convergence-
phenomena so often seen in the history of the ammonites, the young of the two-
groups being farther apart than the mature forms.

Trachkyceras in the broader sense is characteristic of the Upper Triassic, beginning
in the Ladinic stage, and becoming extinct in the middle Karnic horizon. Zrachy-
ceras in the limited sense is found only in the uppermost Ladinic, and the lower and
middle Karnic. _Anolcites ranges from the upper Muschelkalk to the middle Karnie.
Protrachyceras ranges from the lower Ladinic (uppermost Muschelkalk) to the upper
Karnic. It will thus be seen that the genus as a whole is intensely characteristic of
the Upper Triassic, although two of the subgenera begin at the top of the Middle
Triassic.

In the Alpine province the entire genus became extinct in the Middle Karnic,
below the zone of Zropites subbullatus, but in the Himalayas in India and in Cali-

a Cephalopoden der Hallstitter Kalke:-Abhandl. K.-k. geol. Reichsanstalt, Wien, 1893, vol. 6, pt. 2, p. 617.
bGrundzige der Paleontologie, 1895, p. 405. ’
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fornia it lived on until a later period, and was a contemporary of the Tropites sub-
bullatus fauna. In Shasta County, Cal., J. P. Smith found Zrachyceras abundant in
the beds in which Zropites subbullatus also occurred and even in the same hand
specimen with that species, but these Californian species were all provided with only
a single row of spines on each side of the ventral furrow, and thus would fall under
the subgenus Protrachyceras.

: Trachyceras seems to have 'been equally at home in the Mediterranean, the
Oriental, and the American regions, although it is much more abundant in the first,
and extremely rare in the second. It is difficnlt to explain on the basis of our present
knowledge why this genus should be so common in the Alpine province and in
western America and so scarce in the Oriental region, which must have been the
‘connecting link between the two. ‘But this is one of the unexplained facts in Triassic
faunal distribution. The same thing was noted of Balatonites in the Middle Triassic,
and suggests that some other connection may have existed hetween the European
and western Amervican waters. '

The only American species that can be assigned to the artificial group of
Trachyceras s. str., as restricted by Mojsisovics, is 7. canadense Whiteaves, from the
Upper Triassic ot British Columbia.  Protrachyceras is vepresented by 7. Hom ) frayt .
Gabb, 7. Lecontel Hyatt and Smith, and a large number of undescribed species, all
in the Upper Triassic, and possibly by 7. subasperum Meek, of the Middle Triassic.

Anoléites is vepresented by 7. Whitneyi Gabb, 7. Mecki Mojsisovics, and by
several undescribed forms, all from the Middle Triassic except one doubtful species
from the Karnic horizon of California.

Subgenus PROTRACHYCERAS Mojsisovics.

1893. Protrachyceras, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.k. geol. Reichsan-
stalt, Wien, vol. 6, pt. 2, p. 618.

1896. I’rotrachyceras, Mojsisovics, Beitr. Kennt. Obertriadischen Cephalopoden-Faunen des Himalaya:
Denkschr. K. Akad. Wiss., Wien, vol. 63, p. 646. )

1898. Protrachyceras, Tornquist, Neuere Beitr. Geol. und Pal. der Umgebung von Recoaro, etc.:
Zeitschr. Deutsch. geol. Gesell., vol. 50, pt. 4, p. 659.

1904. Protrachyceras, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 387. ' :

No type is expressly given by Mojsisovics for this subgenus, but the species

* - first mentioned is Trachyceras chiesense Mojsisovies, Cephalopoden der Mediterranen

Triasprovinz, p. 95, Pl. XXXIV, fig. 4, which is merely a fragment, and could

hardly have been the typical form in the mind of the author. The first form

deseribed under.the new subgenus: was Protrachyceras Rudolphi Mojsisovics, Cepha--. .

lopoden der Hallstitter Kalke, pt. 2, 1893, p. 623, Pl. CLXVI, figs. 2 and 3, which
16918—No. 40—056——13
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is much more characteristic, but even this species is not nearly so common nor so
well known as many others; if the author had chosen a species to be the representa-
tive form, for this subgenus it would most probably have been Protrachyceras
Archelaus Laube, which is known in all its details, and is so common as to be chosen
as a zone-fossil, A

Drotrachyceras is characterized by its short body chamber, compressed but
robust whorls, moderately involute form, open umbilicus, and central abdominal
furrow." The ribs are provided with spines arranged in spiral rows, and the ventral
furrow is bounded by only a single row of tubercles on each side. This is the
only character that distinguishes it from Zrachyceras s. str., which possesses a
double row of tubercles on each side. Most species of Protrachyceras are some-
what evolute, but this character is not constant.

In the opinion of the writers the character that served as the basis for the
separation of this subgenus is a minor one, not of sufficient importance to distin-
guish more than merely a group of speciecs. It has neither phylogenic nor
stratigraphic value; but since this classification has been accepted in standard
works, the writers can only use it as is now customary.

Protrachyceras begins in the upper part of the Middle Triassic, the lower
Ladinic stage, and lasts until the upper Karnic stage, the middle horizon of the
Upper Triassic. It is common in the Alpine province, and in Nevada in the lower
Ladinic; in the Mediterranean region, and in California in the Karnic. It is found
also in the Himalayas in the Karnic, but is rare there.

Trachyceras subasperum Meek is the only American species hitherto deseribed
that belongs to Protrachyceras, but this group is represented by a large number
of undescribed species from the Upper Triassic of Shasta County, Cal., some of
which may even be identical with European forms.

TRACHYCERAS (PROTRACHYCERAS) LECONTEI Hyatt and Smith, sp. nov.
Pl. XLIV, figs. 1 and 2; PL. XLV, figs. 1-9; PL XLVI, figs. 1-15.

Form discoidal, involute, laterally compressed. Whorls narrow, high, deeply
embracing, but not deeply indented by the inner volutions. Umbilical shoulders
abruptly rounded, inner walls steep; umbilicus narrow, exposing very little of the
inner whorls. Sides flattened, with the ‘greatest width just above the shoulders,

“sloping with gentle convexity up to the margin. Venter very narrow, slightly
flattened, and with shallow median furrow, bounded by a row of small tubercles.
The height of the whorl is more than twice its width, and nearly three-fifths of
the total diameter. It is indented to one-fourth of its height by the inner volu-
'tion, and conceals two-thirds of this volution. The width of the wmbilicus of the
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adult is about one-eighth of the total diameter of the shell, while that of the
adolescent stages is much narrower proportionally, being only about one-tenth.
The surface is ornamented with very fine forward curving radial ribs, and
coarser spiral ridges. These ridges number about twelve on the sides and form
small tubercles where they cross the radial ribs. These spiral rows of tubercles
are closer together near the ventral margin than on the flanks. On the umbil-
ical shoulders there is a row of somewhat coarser knots. .
The septa are ammonitic, lobes and saddles deeply digitate. The external
lobe is divided by a small siphonal saddle into two short and broad divisions;
the first lateral is broad and deep; the second lateral similar in shape to the first,
but much shorter and not so deeply digitate. The auxiliary is broad and shal-
low, with several divisions. The external saddle is somewhat narrower than the
first lateral lobe, and long; the second is somewhat longer, but not so deeply
divided. The auxiliary saddle is shorter and broader in proportion to its length.
The antisiphonal lobe is long and narrow, flanked by three internal laterals on
each side. : » ‘ :
The earlier larval stages are smooth, the radial ribs beginning as tine folds
at diameter of about 2.5 mm. The spiral rows of tubercles appear at diameter
of 4 mm., at first with only a few rows and the tubercles wide apart.
 The septa begin to be ammonitic at the diameter of 4 mm., there being no
ceratite stage intervening between the goniatite and the ammonite stages of
development.
Until the appearance of the spiral rows of tubercles the whorls are evolute,
low, and broad, but at this stage they begin to be involute and laterally com-
pressed. The following are the dimensions of some specimens:

[In millimeters.]

Diameter. . ..o 3.91 5 83 12 . 26 40
Height of lastwhorl..-..........-...‘. ....... 2.04 3.3 4.5 7 15 23.5
Height of last whorl from the preceding.... 1.70 2.5 3.6 5 12.5 18
Width of last whorl......_............_..... 2.46 3 45 55 10 13
Involution. ....... e B34 .8 9 2 2.5 5.5
Width of umbilicas. ... .. ... ... ... . .76 1 1.4 1.7 2.5 4

The type specimen, figured on Pl XLIV, figs. 1 and 2, has the following

dimensions:

mm
DIAMELET - - - - C o oo 141 1.00
Height of last whorl. . ... ... . . ... 83 5%
Height of last whorl from the preceding ... ... . .. ... ... ... . .. .. 60 42
Width of last Whorl oo oo e oo 41 .29
TnVOIIION. . - .o ot et e e e 23 - 1T

Width of umbilicus. .. ... ...l ... 14 -10
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Trachyceras Leconter resembles 7. A#tila Mojsisovies (Cephal. der Hallstitter
Kalke, pt. 2, p. 633, Pl. CLXIX, figs. 6-9; Pl. CLXX, figs. 1 and 2), but. differs
from that species’in its greater lateral complbsswn, finer sculpture, more complex
septa, and narrower umbilicus.

Iorizon and locality.— Trachyceras Leconter is not uncommon in the Upper
Triassic, Karnic stage, of Shasta County, Cal., 3 miles east of Madison’s ranch,
between Squaw Creek and Pit River, one-half mile north of the trail from
Madison’s to Brock’s ranch. It is associated with Tropites subbullatus, Para-
tropites Sellai, Discotropites sandlingensis, Halobia superba, and many other species
characteristic of this horizon. In the same bed were found several other species
of Trachyceras, all apparently new, but nearly related to Alpine forms.

Subgenus ANOLCITES Mojsisovics.

1893, Anoleites, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K. k. geol. Reichsan-
stalt, Wien, vol. 6, pt. 2, p.'621.

1904. Anolcites, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 388.

In naming this subgenus Mojsisovics did not select any species to serve the
type, but the first mentioned under the diagnosis is * Trachyceras” doleriticus
Mojsisovics, Cephalopoden der Mediterranen Triasprovinz, 1882, p. 103, Pl. XIIT,
fig. 5; Pl. XXXVII, fig. 1

Anoleites differs f10m Trachyceras s. str. in being more evolute, with wider
~ umbilicus, and lower whorls. The ventral furrow is scarcely developed, and the
ribs cross the venter, although a row of tubercles is developed on each side of
the center, which gives a resemblance to Protrachyceras. The septa are usually
ceratitic, the saddles being mostly rounded and entire. The ribs and spines are
like those on 7rachyceras s. str., and Protrachyceras.

This subgenus ranges from the upper Muschelkalk to the Middle of the Upper
Triassic. In America it is known only in the upper part of the Middle Triassic
ot Nevada, where it is represented by 7. Whitney: Gabb, 7. Mecki Mojsisovics,
and several undescribed species.

TRACHYCERAS (ANOLCITES) MEEKI Mojsisovics.
Pl XXIV, figs. 8-9; Pl LIX, figs. 1-17; PL. LXXIV, figs. 1-7.

1882. Trachyceras Meeki, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 10, p. 108.

1877. Trachyceras judicaricum, Meek (not Mojsisovies), U. S. Geol. and Geog. Explor. 40th Par., vol.
4, p. 118, P1. X1, figs. 1 and 1a.

Form evolute, robust, deeply embracing, but not deeply indented by the innex
volution. Whorl increasing rather rapidly in height. Umbilicus wide and deep.
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Umbilical shoulders abrupt, ‘flanks gently convex, abdominal shoulders gently
rounded. Venter narrow, with deep central furrow. Surface ornamented with
strong radial ribs and fine spiral rows of knots. The ribs bundle in knots en
the umbilical shoulders, curve gently forward on the flanks, and cross the venter
almost without interruption. There are rows of knots on the umbilical shoulder
and the ridge bordering the ventral furrow, and three 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 knot bordering the
ventral furrow do not lie opposite cach other, but in alternate position.

At extreme maturity the ribs become weakér, and the knots stronger, until the
appearance of the shell is greatly changed. In all probability the form described
by Meek as Trachyceras judicaricum Mojsisovies, var. subasperum Meek, is only a
prematuarely old specimen of Anolcites Meeki. ’

The ventral furrow is quite distinct, although the ribs may still be traced across
it.  In the adolescent and early mature stages the furrow is little developed, and
the ridges crossing the venter are strong. In this character the species under
discussion is intermediate between Protrachyceras and Anolcites.

The septa are ceratitic, the saddles rounded and entire, the lobes deeply
serrated. ,

Meek identified this species with 7raclyceras (Anolcites) judicaricum Mojsisovics,
from which it differs in its coarser and fewer ribs and knots. It is difficult to see
why he did this, for it has little resemblance to that form, and the figures given
by Mojsisovics of the European species are too poor to enable the identification.

The young stages of Anolcites Mecki are wholly unlike the mature form, being
much more robust and evolute. The earliest stages seen bear a strong resemblance
to Z%rolites, much more so than in later, more specialized species of Trachycerata.
The young stages figured in this paper were broken ont of large characteristic
specimens; to avoid confusion with the other species of the same group associated

with them.
Dimensions of the specimens figured on Pl. LXXTV, figs. 1-3.

- mm
Diameter........ e e 62
Height of last whorl ______..... e L 26
Height of last whorl from the preceding.... ... ... ... ... 22
Width of last whorl L. ... il 18
Involubion. . ... e e e eeeieeaaio 4
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.

Horizon and locality.—Collected by U. 8. Geol. and Geog. Exploration of the
Fortieth Parallel in Middle Triassic, Cottonwood Canyon, West Humboldt Range,
Nevada. J. P. Smith 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 American Canyon, West Humboldt Range. In both places it was asso-
ciated with Ceratites huwmboldtensis, Anolcites Whitneyi, Beyrichites rotelleformas,
Gy7nn0tocems Blakei, Longobardites nevadanus, Joannites Gabbi, Daonella dubia,
and many other species.

Genus SIRENTIES Mojsisovies. ,
1893. Sireniles, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsan-
stalt, Wien, vol. 6, pt. 2, p. 725. : ’
1896. Sirendtes, Mojsisovics, Beitr. Kennt. Obertriadischen Cephalopoden-Faunen des Himalaya:
Denkgchr. K. Akad. Wiss., Wien, vol. 63, p. 649.

Type.—~ Amamonites senticosus Dittmar, Zur Fauna der Hallstitter Kalke:
Geognost.-palzcont, Beitr., von Benecke, etc., 1866, vol. 1, p. 375, Pl. XVII, figs.
8 and 9. '

Involute; robust, laterally compressed, deeply embracing, and deeply indented
by the inner whorls. Sides flattened-convex, whorls high, and increasing rapidly.
in height. -Venter broad, with somewhat abrupt abdominal shoulders and dis-
tinct central furrow. Sculpture consisting of strong ribs that start out from the
umbilicus and run nearly straight or with sigmoidal bend to the abdominal
shoulders, where they bifurcate on strong knots and then bend sharply forward.
There are also spiral rows of knots or spines on the lateral ribs. The septa are
ammonitic, like those of 7rachyceras, from which Sirenites differs in the bifurca-
tion of the ribs and forward bending at knots on the abdominal shoulders. The
body chamber is short, and the other characters like those of Zrachyceras or
LProtrachyceras, trom which latter group Mojsisovics supposes Sérenites to have
been derived. The various subgenera of this genus are not represented in the
American region, so it is unnecessary to discuss them.

Sirenites is characteristic of the Upper Triassic, Karnic and Noric stages. In
Arnerica it is known only in the zone of Zropites subbullatus. The species described
below is the only one known in America.

SIREiIITES LAWSONI Hyatt and Smith, sp. nov
PL. XLVI, figs. 16 and 17;-Pl. XLVII, figs. 1-9.

Involute, robust, somewhat compressed laterally. Whorls deeply embracing
and deeply indented by the inner volutions. The height of the whorl is one-half of
the total diameter; the breadth is four-fifths of the height, and the indentation is.
about one-sixth of the height. The greatest breadth is at the umbilical shoulders;
the flanks converge steeply to the abdominal shoulders, where the width is reduced



SYSTEMATIC DESCRIPTIONS—SUBORDER CERATTIOIDEA. 199

to one-half. The venter is arched, but low, rising but little ahove the shoulders.
The umbilicus is deep and narrow, being only one-sixth of the diameter, but cxposing
nearly all the inner whorls. The umbilical shoulders are abrupt, with nearly vertical
inner slope. Although the outer whorl is deeply embracing, covering two-thirds of
the inner, the two are scarcely in contact. The shell is uncoiling, for the young
stages show much greater involution than is visible at maturity.

The sculpture consists of radial ribs, provided with short spines or knots, fine
“spiral lines on the outer shell, and a shallow ventral furrow. The ribs bend slightly -
backward on the flanks until they reach the shoulders, where they develop large
knots, bifurcate, and turn abruptly forward, ending in a single row of knots on the
margins of the ventral furrow. The alternate vibs also usually bifurcate on the
flanks, not far above the umbilicus. The knots or spines are obscure on the flanks,
but become very strong on the shoulders. There is a second smaller row above the
shoulders, halfway between them and the row of knots on the margins of the

furrow.

The septa are ammonitic, like those of 7rachyceras, both lobes and saddles being
strongly digitate.

The young stages are involute and globose in shape, with coarse radial ribs and
rows of knots arranged ‘in spiral lines. They resemble exactly the Brotheus stage

in the development of Zrachyceras, and do not retain any trace of ZTirolites. At the
diameter of 6 mm. the alternate ribs become larger than the others, soon developing
into prominent folds, with two or three ribs between them. At the diameter of
25 mm. the folds lose their prominence, the shoulders and the shoulder knots are
developed, and the shell enters the Siérendtes stage, characterized by the furrow and
the bifurcating ribs. The form now becomes more compressed laterally, and from
© this stage onward little change takes place except increase in size and relative height
of the whorls, ' ‘

Mojsisovics considered this genus as a descendant of Protrachyceras, and its
development shows it to be nearly related to that subgenus. In fact, it is very
doubtful whether such a minor character as the bundling of the ribs on the
shoulders should be regarded as of generic importance. It, however, does not
agree exactly with any of the species of Protrachyceras known in America, and
therefore the writers have retained the name as it is customary to use it.

Horizon and locality.—In the Upper Triassic, zone of Tropites subbullatus, of
Shasta County, Cal., on the divide between Squaw Creek and.Pit River, 3 miles
east of Madison’s ranch, and one-half mile north of the trail to Brock’s ranch.
The young of this species are not uncommon in the limestone at this locality,
but only one adult specimen was found. "

The specific name is given in honor of Dr. A. C. Lawson.
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Grenus SANDILINGITHES Mojsisovies.

1893. Sandiingites, Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichs-
anstalt, Wien, vol. 6, pt. 2, p. 70.

1896. Sandlingites, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K.
Akad. Wisd., Wien, vol. 63, p. 648,

Type.— Ammonites oribasus Dittmar, Zur ¥Fauna der Hallstitter Kalke, p. 384,
Pl XVIII, figs. 8-10; and E. von Mojsisovics, Cephalopoden der Hallstiitter Kalke,
pt- 2, p. 706, Pl. CLXVII, figs. 5-7.

Evolute, little embracing, subquadratic whorls. increasing slowly in height.
Umbilicus wide and rather shallow. Venter flattened, with shallow ventral furrow,
not bounded by keels. Surface ornamented with smooth falcoid dichotomous ribs
which cross the ventral furrow. In carly youth the form is like Z%¥rolites, then
like Protraclyceras, with spines on the ribs. Then toward maturity the spines
become obsolete, and the ventral furrow almost disappears. The septa are ceratitic
on all the forms known, and appear to be even goniatitic on some species.

This genus is made up wholly of dwarf forms, probably degenerates, and is
confined largely to the Karnic horizon of the Upper Triassic, but a very few species »
are found in the Noric horizon.

In America this genus has been found only in the Karnic stage, zone of Zropites
subbullatus, one species only, Sandlingites Andersoni Hyatt and Smith, sp. nov.,
having been found. ’ '

SANDLINGITES ANDERSONI Hyatt and Smith, sp. nov
PL. XLV, figs, 10-12.

Form evolute, laterally compressed, with whorls little embracing, and little
indented by the inner volutions. Cross section of whorl subquadratic, the height
being equal to thebreédth, and somewhat more than one-third of the total diameter of
the shell. The flanks are flattened, the umbilical and abdominal shoulders abruptly
rounded, and the venter is low. The umbilicus i$ shallow and broad, being more
than one-third of the diameter of the shell. The surface is ornamented with radial
ribs which begin in blunt spines on the umbilical shoulders, the alternate ones
usually bifurcating there, run straight up the flanks, branch a second time on the
abdominal shoulder-knots, and then cross the venter with a forward bend. On these
ribs are on each side four rows of knots, or blunt spines, one on the abdominal
shoulders, and a fourth on the venter. The ventral pair of spine rows do not
stand opposite each other, but alternate.

The septa are ceratitic, only the lobes being weakly serrated; there is a small
divided ventral, a large lateral lobe, small second lateral, and a smaller auxiliary at
the umbilical suture. The body chamber seems to have been three-fourths of a
revolution in length.
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The young portion of the shell shows a decided resemblance to Anolcites, which
is, doubtless, the ancestor of Sandlingites.

Hovizon and locality.—In the Upper Triassic, zone of Tropites subbullatus, of
Shasta County, Cal., on the divide between Squaw Creek and Pit River, 3 miles
east of Madison’s ranch, and onc-half mile north of the trail to Brock’s ranch.

Only a single specimen was found in five seasons of collecting at this locality,
where ammonites are extremely abundant in the lower beds of the Hosselkus
limestone.

The specific name is given in honor of Mr. Frank M. Anderson, who assisted in
collecting the rich fauna obtained at this place.

Genus POLLYCYCLUS Mojisisovics.

1889. Polycyclus, Mojsisovics, Nachweis der Zone des Tropites subbullatus in den Hallstitter Kalken
bei Hallein: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 281. '

1893. Polycyclus, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsan-
stalt, Wien, vol. 6, pt. 2, p. 534. ‘

Type.~A7mnénites nasturtzum  Dittmar, Zur Fauna der Hallstitter Kalke:
Geognost.-palaeont. Beitr, von Benecke, Schloenbach und Waagen, vol. 1, p. 358,
Pl. XIV, figs. 24-87; and Mojsisovics, Cephalopoden der Hallstitter Kalke, pt. 2,
1893, p. 535, Pl. CXXXII, figs. 27-36.

Evolute, little embracing, low whorls, laterally compressed, and increasing very

slowly in height. Cross section oval, height greater than the breadth. Umbilicus
wide and very shallow. Venter highly arched. Surface ornamented with simple,
undivided strong ribs that run from the umbilical shoulders nearly straight across
the venter without interruption. Spines and constrictions are unknown in this
genus. .
The septa are usually goniatitic, but traces of sérration are sometimes visible on
the lateral lobe. - The ventral lobe is divided by a small siphonal notch; there are
two laterals, of which the second may be considered as the auxiliary. 'Internal,
antisiphonal, lobe long.

LPolycyclus appears in the Alpine province and in California in the Upper
Triassic, zone of Tropites subbullatus; in the Alps it occurs also sparingly in the
Noric stage. In California two species have been found, . Henseli Oppel, and
P. nodifer Hyatt and Smith, sp. nov. .

POLYCYCLUS NODIFER Hyatt and Smith, sp. nov.
Pl. XXXVIII, figs. 1-18.

Evolute, discoidal, laterally compressed, widely umbilicate. Whorls low, and
increasing very slowly in height, little embracing, and scarcely indented by the inner
volution. The height of the whorl is one-third of the total diameter of the shell, and
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the width is three-fourths of the height. The umbilical shoulders are abruptly
rounded, the flanks somewhat flattened, the venter low, rising but little above the
‘“abrupt abdominal shoulders. The umbilicus is wide and shallow, being about
three-sevenths of the diameter of the shell.

The surface is ornamented with strong radial ribs, running from the umblhcus
up the flanks and across the venter, and considerably broader than the intervening
spaces. On the cast there is seen on the venter a slight furrow, not interrupting
the ribs, but depressing them. On each side of this furrow the ribs are raised into
low knots. This sculpture is not visible on the outer shell.

The septa are goniatitic, except the first lateral lobe, which is very slightly
ceratitic. The ventral lobe is divided by a small siphonal notch into two short
narrow branches; the first lateral lobe is proportionally much larger; the second
lateral and the auxiliary are excecdingly small; the internal or dorsal lobe is narrow
and rather long, flanked on each side by a small internal lateral.

This species is most nearly related to FPolycyclus Henseli Oppel, and especially
to the variety directa, figured by Mojsisovics, Cephalopoden der Hallstitter Kalke,
pt. 2, PL CXXXIT,'ﬁgs. 7-11. But P. nodifer is more evolute than the Tyrolian
species, and its nodes on the ribs serve as distinguishing characters. ~All the other
marks and the faunal association are the same. ' In the sume beds with 2. nodifer is
a species that is almost undoubtedly identical with P. Henselé, and it is not unlikely
that a transition between the two species may be traced.

In the young stages the shell is subglobose, but the umbilicus bpeedlly widens
and the whorl becomes relatively lower. The lateral ribs begin at the diameter of
1.6 mm., at first as umbilical knots. The ventral knots and furrow begin at diameter
of 3.2 mm. The serration of the first lateral lobe begins.at diameter of about 8 mm.
The largest specimens found had a diameter of about 25 mm.

Horizon and locality.—Upper Triassic, zone of Tropites subbullatus, Shasta
County, Cal., on the divide between Squaw Creek and Pit River, 3 miles east of
Madison’s ranch and one-half mile north of the trail to Brock’s ranch.

Genus RITABDOCERAS Idlauer.

1860. Rhabdoceras, Hauer, Cephalopoden-Fauna der Hallstitter Kalke: Sitzungsber. K. Akad. Wiss,,
' Wien, vol. 41, p. 124.
1893. Rhabdoceras, Mojsisovies, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 570.

Type.— Bhabdoceras Suessé Hauer, Cephalopoden Fauna der Hallstiitter Kalke,

p. 125, PL 11, tigs. 9-16.
. Shell consisting of a straight shaft, with marginal siphuncle, forward-pointing
siphonal collars, and septa divided into lobes and saddles. The ventral lobe is
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divided, and there are two laterals and an undivided antisiphonal lobe. In Hauer’s
generic diagnosis it is stated that the lobes are clydonitic, unserrated, and the
Californian species has similar septa.

The form probably had a larval coil at the beginning, but this has not yet been
found. »

This genus is distinguished from Bactrites by its forward-pointing siphonal
collars and more complex septa; from Baculites it is distinguished by its simpler,
goniatitic septa. » '

Rhabdoceras is known only from the Upper Triassic. In the Alpine province it
occurs only in the Noric stage, and the beds of Plumas County, Cal., where it has
been found, belong here also. '

Rhabdoceras Suesst Hauer is the only Furopean species of this genus, and
R. Russelli Hyatt is the only other representative known. - '

RHABDOCERAS RUSSELLI Hyatt.

v

Pl. XLVII, figs. 13-15; Pl. LVI, fig. 26.

1892. Rhabdoceras Russelli, A. Hyatt, Bull. Geol. Soc. America, vol. 3, p. 398.

Shell straight, slender, increasing very slowly in size; cross section oval, with
the venter more sharply rounded than the dorsum. Surface ornamented with cross
ribs that run entirely around the shell, with gentle backward bend on the dorsum
and the venter. The ribs are not prominent and are narrower than the interspaces.

Septa goniatitic, with long rounded saddles and linguiform lobes. The ventral
lobe is divided by a long saddle into two slender branches; there are two tongue-
shaped laterals and a smaller undivided dorsal lobe. '

This species resembles Bhabdoceras Suessi Hauer as described by Mojsisovics,?
but differs from the Alpine species in having the cross section more oval, the ribs
not so strong, and the lobes and saddles longer at the same size.

, " Hovizon and locality.—In the Upper Triassic, Noric horizon, in the shales
above the Hosselkus limestone, in the calcareous beds immediately above the
Pseudomonotis shales. It was associated with Pscudomonotis subcircularis Gabb,
Hulorites americanus Hyatt, and Aéractites sp. indet., along with many pelecypods.

J. P. Smith also found it in the Psendomonotis beds of Muttleberry Canyon,
West. Humboldt Range, 8 miles southeast.of Lovelock, Nev., associated with
Pseudomonotis subcircularis Gabb, Arcestes Andersoni Hyatt and Smith, Placites
humboldtensis Hyatt and Smith, Halorites conf. americanus Hyatt, Myophoria sp.
indet., and other species not identified.

aCephalopoden der Hallstitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 571, Pl. CXXXIII,
figs. 10-17. .
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BELEMNOIDEA.
Family BELEMNITID Z.

Grenus ATRACTITES Guembel.

1861. Atractites, Guembel, Geognostische Beschreibung des Bayrischen Alpengebirges, p. 475.

1871. Awulacoceras (pars), Mojsisovics, Ueber das Belemnitiden-Geschlecht Aulacoceras: Jahrb. K.-k.
geol. Reichsanstalt, p. 41. . ]

1880. Adwulacoceras (pars), Branco, Beobachtungen an Aulacoceras: Zeitschr. Deutsch. geol. Gesell.,
p. 401. '

1882. Atractites, Mojsisovies, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 299.

1887, Atractites, von Hauer, F., Cephalopoden des Bosnischen Muschelkalkes: Denkschr, K. Akad.
Wiss., Wien, 54, vol. p. 3. '

1896. Atractiles, Toula, F., Kine Muschelkalkfauna am Golie von Ismid in Kleinasicn: Beitr. Pal.
und Geol. Oesterreich-Ungarns und des Orients, vol. 10, pt. 4, p. 185.

1902. Atractites, Mojsisovics, Dag Gebirge um Hallstatt, Supplement-Heft, p. 192,

“The genus Afractites, as restricted by Mojsisovies, comprises belemnoid forms
with long phragmocone and short guard. The phragmocone is chambered, long
and slender, has simple concave septa, marginal siphuncle, backward-pointing
siphonal collars, and a calcareous protoconch. The guard is the calcareous sheath
that surrounds the phragmocone; in the Belemnites it makes up the greater part
of the shell, but in Atractites it is little longer than the chambered part, and
has neither ridges nor furrows.

The phragmocone is homologous with the shell of Bactrites, from which it
probably descended. The guard, or ostracam, has no homology in any part of
the shell of Bactrites, but is a coenogenetic character which reached its full
development in the internal shell of DBelemmites, and of which the pen of the
squid is the sole remnant.

In Aéractites we see the beginning of this character, for at least in some
species the shell was several  centimeters long before the -guard began to he
developed. It began as a thickening of the calcareous deposit around the lower
end of the phragmocone and gradually enveloped the whole, until nothing could
be seen on the outside but the prismatic secondary shell. This change probably
took place when the chambered shell was enveloped by the mantle, and ceased
to be the habitation of the animal when it passed from adolescence to maturity.

Atractites is most common in the Triassic, Muschelkalk and Upper Triassic,
but is also found in the Lower Jurassic, where it has usually been described
as Orthoceras. The species described below is the only one published from
America, but there arc several undescribed species in the Middle and Upper
Triassic.
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ATRACTITES PHILIPPII Hyatt and Smith, sp. nov.

Pl. XT.VIII, figs. 1-3.

Form long, slender, conical, with cylindrical cross section. Angle of increase
very small. Phragmocone long and slender, with chamber walls set close
together, marginal siphuncle, backward-pointing siphonal collars, short siphonal
lobe, and calcareous protoconch. Guard thick and massive, not extending far
beyond the small end of the chambered internal shell, and not enlarged below
the end, as is usually the case with - A#ractites. ,

The guard was not developed until the chambered shell was several centi-
meters long, for specimens of this size were found without any trace of the
ostracum.

Horizon and locality.—Common in the upper part of the zone of Tropites
subbullatus, Upper Triassic, Shasta County, Cal., on the divide between Squaw
Creek and Pit River, 3 miles east of Madison’s ranch; also in the same horizon,
on Bear Mountain, about 20 miles northeast of Redding, in the same association.

The speciﬁc‘name is given in honor of Dr. E. Philippi.

NAUTILOIDEA.

(Genus PROCLYDONAUTILUS Mojsisovies.

1902. Proclydonautilus, E. von Mojsisovics, Cephalopoden der Hallstitter Kalke, Supplement-Heft,
p. 207.

Type.— Nautilus Griesbachi Mojsisovics.

Form involute, with high, rounded whorls, ncarly smooth shell, narrow
umbilicus, and nearly central siphuncle. The septa are divided into numerous
lobes and saddles. The Droad ventral saddle is divided by a shallow funnel-shaped
lobe; there is also a broad and deep lateral lobe. " The internal part of the septum
shows no lobes nor saddles. The young stages are like the Carboniferous genus
Coloceras (Nautilus globatus Meck and Worthen), and the transition from the
Paleozoic to the Triassic type of septa is very gmdual'. Mojsisovics ¢ formerly
assigned Nawtilus triadicus to his genus Olydonautilus, from which, however, it
may be distinguished by having one less lateral lobe, a rounded instead of angular
whorl, and the shape of ‘the inner volutions. The writers are very doubtful if
Proclydonautilus triadicus belongs to the same group with Clydonautilus.

aCephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 10, p. 281.
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PROCLYDONAUTILUS TRIADICUS Mojsisovies.
PL XLIX, figs. 1-3; PL L., figs. 1-17.

1873. Nautilus triadicus, E von Mojsisovics, Cephalopoden der Hallstitter Kalke: Abhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 6, pt. 1, p. 27, PL. X1V, figs. 1-4.

1882. Clydonautilus triadicus, E. von Mojsisovics, Cephalopoden der Mediterranen Triasprovinz:
Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 10, p. 281.

1902. Proclydonautilus triadicus, K. von Mojsisovies, Das Gebirge um Hallstatt, Abtheil 1, Supplement-
Heft, p. 209.

Involute, somewhat compressed laterally, high whorled, with broadly rounded
flanks and venter without any angle on either. Umbilicus completely closed;
broadly rounded umbilical shoulders. The whorl is slightly broader than it is
high, the greatest breadth being even with the projection of the top of the inner
whorl. | The height of the whorl is two-thirds of the total diameter. The siphun-
cle les a little below the center. The surface is smooth, having no ornamenta-
tion. except the exceedingly fine radial striee of growth, which bend backward on
the venter, forming a broad hyponomic sinus.

The septa are sinuous, showing both lobes and saddles; the broad and deep
ventral saddle is divided by a narrow and shallow abdominal lobe; the lateral
lobe is long and rather broad; on the umbilicus there is a second lateral lobe,
shallow and broad. There is no internal lobe.

A

Relative dimensions of the adult shell.

T 0T 7 1.00
Height of last whorl..._...___._. e e e .66
Height of last whorl from preceding - ... ..o.couieeiiiaoini i oo, .46
Width of last whorl ... L iiiiiiiiaaaa. .70
Involution...._...... L .20
Width of umbilicus. oo .l iiiiieiaias .00

The largest specimen found bad a diameter of 97 mm.; the average size of
mature specimens was about 70 mm. In the youngest stages there is no lobe nor
saddle, the septum being straight, and the shape is globose; at this stage the shell
corresponds to the Carboniferous genus Ovloceras Hyatt (Nautitus globatus Meek
and Worthen). At the diameter of 7 mm. the ventral lobe begins to develop, and
at 10 mm. the lateral lobes and saddles are visible; at this stage the whorl ceases
to be globose and becomes higher. - At 25 mm. the shell has all the characters
of maturity, and from then forward changes only in size. In the ontogeny of
this species we are able to connect a highly specialized Mesozoic group with the
Paleozoic radicle.

Horizon and locality.—Upper Triassic, zone of Thropites subbullatus, Shasta
County, Cal., on the divide between Squaw Creek and Pit River, 8 miles east of
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Madison’s ranch and one-balf ,mile north of the trail to Brock’s ranch. This is
one of the commonest cephalopods in these beds.

Genus COSMONAUTILUS Hyatt and Smith, gen. nov.

Type.— Cosmonautilus Dillere Hyatt and Smith.

Form involute, high whorled, laterally compressed, with narrow flattened
venter and distinct abdominal shoulders. Surface at maturity smooth with only
the striee of growth. Septa very sinuous, with broad rounded ventral lobe, long
principal lateral, and a shallow small lobe outside of the umbilicus. The internal
septum has no lobe. Siphuncle above the center. _

In the adolescent stage this genus resembles Metacoceras (M. cavatiforme
Hyatt, Geol. Survey Texas, Second Ann. Rept., 1890, p. 834, figs. 30-33). In these
stages the whorl is broad, inuch lower than at maturity, with simple septa, and
a strong row of tubercles on the angular abdominal shoulders. The phylogeny of
. this group seems to be as follows:

Temnocheilus- Metacoceras- Cosmonautilus.  Clydonautilus Mojsisovies is evidently
a descendant of this genus, for C. Quenstedti Mojsisovics @ in its youth goes through
a stage exactly like Cosmonautilus. This genus is distinguished from its descendant
in lacking one pair of lateral lobes and in the primitive character of its young,
the simplicity of the septa, and the strong marginal tubercles..

Cosmonautilus is known only in the Triassic, being represented in California by
several new species. Clydonautilus biangularis Mojsisovics, of the Upper Triassic
of the Himalayas in India, appears to belong”to this genus, as may also some’ of the
European species assigned by Mojsisovics to Olydonautilus.

COSMONAUTILUS DILLERI Hyatt and Smith, sp. nov.
Pl LI, fig. 1; PL. LII, fig. 1; Pl. LIII, figs. 1 and 2; Pl. L1V, figs. 1-4; PL LV, figs. 1-11.

Form involute, high whorled, somewhat compressed laterally, deeply embracing,
and deeply indented by the inner volutions. Greatest breadth of the whorl at a point
even with the projection of the inner volution. The height of the whorl is two-thirds
of the total diameter of the shell, the width is six-sevenths of the height, and the
indentation by the inner volution is less than one-third of the height. The whorl is
broadly convex, and slopes up from the widest point to the abruptly rounded abdomi-
nal shoulders; the venter is flattened and its width between the shoulders is less than
one-third of the greatest breadth of the whorl. The siphuncle is above the center
of the chamber. _

The septa are sinuous, divided externally into complex lobes and saddles. The
long ventral saddle is divided by a broad U-shaped ventral lobe, forming two very

a Cephalopoden der Hallstitter Kalke: Abhand]. K.-k. geol. Reichsanstalt, Wien, vol. 6, pi. 1, p. 22, Pl. IX, figs.
1 and 3. ’
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narrow tongue-shaped saddles on the abdominal shoulders; there is a deep and broad
principal lateral lobe, with rounded extremity, and a small shallow lateral on the
umbilical slope. The internal septum has no lobe nor saddles. The surface of the
shell is smooth at maturity, having only fine cross strie of growth.

In youth, up to the diameter of 8 mm., the whorl is subglobose and perfectly
smooth, with simple straight septa. At this size the abdominal shoulders begin to
develop, and very soon faint tubercles begin to appear on the shoulders; this sculp-
ture rapidly grows strong, until the shape, sculpture, and septa are very like those
of Metacoceras Hyatt. But by the time a diameter of 12 mm. is reached the septa
already show the sinuous lobes and saddles characteristic of the mature form, except
that they are not so complex. We thus find Metacoceras characters and those belong-
ing to Cosmonautilus occurring simultaneously in the same individual, which may
mean either that the Paleozoic characters are retarded in the development or that the
Mesozoic characteristics are unduly accelerated in their appearance.

At the diameter of 35 mm. the tubercles become obsolete and the shoulders
lose their angularity. The shell iy then entering on maturity, and from this time
onward does not change in any essential characters, the whorls becoming proportion-
ally higher and more compressed laterally, but retaining their general characters.
J. P. Smith has found a specimen of 280 mm. diameter that agreed in all essentials
with those of about 100 mm. A

Horizon and locality.—Upper ‘Lriassic, zone of Tropites subbullatus, Shasta
County, Cal., on the divide between‘Squaw Creek and Pit River, 3 miles east of
Madison’s ranch and one-half mile north of the trail to Brock’s ranch. This species
1s not so common as Proclydonautilus triadicus, but is not uncommon. J. P. Smith
also found it in the same horizon at Terrup-chetta (Cottonwood F lat), near Squaw
Creek, about 6 miles north of the first locality. The specific name is given in honor
of Mr. J. S. Diller. : .

Grenus MOJSVAROCERAS Hyatt.
1883. Mojsvaroceras, Hyatt, Giénera of Fossil Cephalopods: Proc. Boston Soc. Nat. Hist., vol. 22, p. 269.
1882. Temnocheilus, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K:-k. geol.
Reichsanstalt, Wien, vol. 10, p. 226.
(Not 1844. Temnocheilus, McCoy, Synopsis of the Characters of the Carboniferous Limestone Fossils of
Ireland, p. 20.)

Lype.— Temmocheilus Neumayri Mojsisovies, Cephalopoden der Mediterranen
Triasprovinz, p. 267, Pl. LXXXVIII, figs. 1 and 2.

Form evolute, with low, broad quadrangular, little embracing whorls; wide,
deep umbilicus; and two rows of lateral tubercles, one on the umbilical and one on
the abdominal shoulders. The septa show broad, shallow ventral and lateral lobes,
and a funnel-shaped dorsal or annular lobe.
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The primitive shape and septa strongly resemble the Paleozoic and early Meso-
zoic Foordiceras Hyatt, through which group it has probably descended from
Temnocheilus. Most of the species assigned by Hyatt to Mojsvaroceras have been

" described under the name of Zemnocheilus, but this genus will have to be restricted
to the less specialized Paleozoic members of the group.. .

As thus defined, Mojsvaroceras is known only in the Triassic. In America the
species described below is the only certain representative, but there are some forms
in the Middle Triassic that may belong here. '

MOJSVAROCERAS TURNERI Hyatt and Smith, sp. nov.
’ Pl XLVIII, figs. 6-11.

Evolute, whorls subguadratic, low and broad, with flanks narrowing slightly to.
the abruptly rounded abdominal shoulders. Whorls rather deeply indented by the
inner volutions. Surface nearly smooth, but ornamented with weak tubercles on
the flanks and on the abdominal shoulders. The umbilicus is deep and wide, the
inner walls being very steep. '

The ‘dimensions. of the type specimen are as follows:

mm.
Diameter . .o i et ttaaeci e aaaan 90
Height of last whorl ._..... H e eaaieeecassesteeneeneoieareeacasennnaas 40
Height of last whorl from the precedlng ........................................ .. 30
Width of last whorl. ... ... .. .. .. ... N 1
Tnvolution............ RO s e 10
Width of umbilicus - L i ciaeaan 25

The septa are slightly sinnous, with a broad, shallow ventral lobe, and a similar
lateral, and a funnel-shaped dorsal or annular lobe. The siphuncle is below the
center of the whorl. T

Horizon and locality.—Two specimens were found by J. P. Smith in the Upper
Triassic, zone of Tropites subbullatus, of Shasta County, Cal., on the divide between
Squaw Creek and Pit River, about 3 miles east of Madison’s ranch and one-half
mile north of the trail to Brock’s ranch. The specific name is given in honor of
- Mr. H. W. Turner.

Genus ORTHOCERAS Breyn.

Shell straight or nearly so, tapering; siphuncle median or submedian, never
marginal. Septa convex toward the apex, straight in cross section. This is the
simplest and commonest member of the Orthoceratide: as thus definéd the genus
~ ranges from the lower Silurian to the Upper Triassic, with very little change.
Species are distinguished by the angle of growth, the surface ornamentation, dis-
tance apart of the septa, position and size of the siphuncle. But these differences

16918—No. 40—05——14
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are so slight that it is extremely unsatisfactory to attempt to separate most species
of this group. And it is still more unsatisfactory to try to identify or. compare
species supposed to be identical, but occurring at different localities and in different
association. .

In America it has been found sparingly in the Lower Triassic, but it is very
common in the Middle Triassic of Nevada, and occurs occasionally in the Upper
Triassic of California.

. ORTHOCERAS SHASTENSE Hyatt and 8mith, sp. nov.
Pl. XLVIII, figs. 4 and 5.

Shell small, slender, angle of increase about six degrees. Cross section
circular; siphuncle median. Surface smooth. Septa close together, distant about
otie-half of the diameter of the shell. '

This species resembles Orthoceras Blaker Gabb, from the Middle Triassic of
the Humboldt Range, Nevada, but differs from that species in its smaller angle
~ of increase and its rather more distant septa. '

Horizon and locality.—A few specimens were found by J. P. Smith in the
Upper Triassic, zone of Tropites subbullatus, of Shasta County, Cal., on the divide
between Squaw Creek and Pit River, about 3 miles east of Madison’s ranch,
and one-half mile north of the trail to Brock’s ranch. It was in the same beds
with Zropites subbullatus, Discotropites sandlingensis, Sagenites Herbichi, Halobia
superba, and many other species characteristic of this horizon.
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PLATE I.

FremiNerris Russernr Hyatt and Smith (p. 121).

Ies. 1, 2, 3. Side and front views and septa.
From Lower Triassic (Meekoceras beds), 9 miles northeast of Wood Canyon, Aspen
Ridge, Idaho. Collection United States National Museum.

Cryprres TENUIS Hyatt and Smith (p. 103).

F1cs. 4, 5, 6. Side and rear views (X 2) and septa (X 3).

F1es. 7, 8. A young specimen (X 3) of the same species, showing the Ambites stage of growth; diame-
ter of 9 mm. This species may prove to be merely the young of Hedenstramic Kossmati Hyatt
and Smith.

From Lower Triassic (Meekoceras beds), 9 miles east of Wood Canyon, Aspen Ridge,
Idaho. Collection United States National Museum.

CorumsrTes raristanus Iyatt and Smith (p. 51).

Fies. 9. 10, 11.  Left side and front views (natural size) and septa (X 3) of type specimen.
Fies. 12, 13, 14.  Left side, front, and rear views of an adolescent specimen; diameter of 33 mm.
(natural size).
From Lower Triassic (Columbites beds), 1 mile west of Paris, southeastern Idaho. Collec-

tion United States National Museum.
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PLATE II.

CoORDILLERITES ANGULATUS Hyatt and Smith (p. 110).

Fias. 1, 2, 8. Side and front views (natural size) and septa (X 2).
Fias. 4, 5. Side and rear view of another specimen. .
Fras. 7, 8. Side view and septa (both X 4) of an adolescent specimen. Sicanites stage; diameter of
7mm. '
Fic. 6. Side view (X 2) of an adolescent specimen, showing trangition from Sicanites to Cordillerites.
From Lower Triassic (Meekoceras beds), Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museum.

AspentTes acutus Hyatt and Smith (p. 96).

Ties. 9, 10, 11, Side and front views (X 2) and septa (X 4) of an immature specimen.
Fies. 12, 13.  Left side view (X 2) and septa (X 4) of a larger specimen.
From Lower Triassic (Meekoceras beds), Wood Canyon, 9 miles east of Soda Springs,
Agpen Ridge, Idaho. Collection United States National Museum.
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PLATE III.

AsrexiTes scutus Hyatt and Smith (p. 96).

Fies. 1, 2. Side and front views of the tvpe specimen.
Fic. 3. Side view of a larger specimen, showing the septa.
Fies. 4, 5. Side and rear views (X 6) of a young specimen; diameter of 4.5 mm.

From Lower Triassic (Meekoceras beds), Union Wash, Invo Ran_ e, California.

. tion United States National Museum.

Ussuria coMPrESsA Hyatt and Smith (p. 89).

Figs. 6. 7. Side and front view of the type specimen.
Fics. 8, 9. Septa drawn from both sides of another specimen.
Figs. 10, 11.  Side view (natural size) and septa (X 2) of a smaller specimen.
From Lower Triassic (Mcckoceras beds), Union Wash, Inyo Range, Californija.
tion United States National Museum.
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PLATE IV.

PsuuposAGECERAs INTERMONTANUM Hyatt and Smith (p. 99).

Fias. 1, 2, 3. Side and front views and scpta of the type specimen.
From Lower Triassic (Meekoceras beds), Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museum.

LaxcroriTes coMpacTus Hyatt and Smith (p. 113).

Fias. 4, 5, 6. Side and rear views (natural size)‘ and septa (X 2).

Fie. 7. Septa (X 8) of another specimen.

Fias. é, 9, 10. Side and front views (X 3) and scpta (X 6) of a young specimen; diameter 12
mm. All the specimens of Lanceolites compactus figures on this plate are immature, and have
not yet acquired the lanceolate type of septa which is characteristic of maturity in this genus.
The mature stage is shown on Pl LXXVIII, figs. 9, 10, 11.

From Lower Triassic (Meekoceras beds), Wood Canyon, 9 mileg east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museumn. ’
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PLATE V.

PSEUDOSAGECORRAS INTERMONTANUM Hyatt and Smith (p. 99).

Figs. 1, 2. Side and front views of a large specimen.
Fias. 3, 4. Side view (natural size) and septa (X 2) of a smaller specimen.

Fies. 5, 6. View of ventral keel.
From Lower Triassic (Meckoceras beds), Union Wash, Inyo Range, Inyo County, Cal.

Collectipn United States National Museum.

LaxcroLrtes compractus Hyatt and Smith (p. 113).

Figs. 7, 8. Side view (natural size) and septa (X 2) considerably modified by weathering.

Fic. 9. Septa (X 3) from a small specimen. Details of septa not quite correct and greatly
modified by weathering. The specimens shown on thig plate are immature and
have not yet acquired the lanceolate type of septa that characterizes maturity.
The mature stage is shown on PL. LXXVIII, figs. 9-11.

" From Lower Triassic (Meckoceras beds), Union Wash, Inyo Range, Inyo County, Cal.
Collection United States National Museum.
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PLATE VI.

Invorres Owent Hyatt and Smith (p. 134).

Fra. 1. Side view.
Fie. 2. Septa (X 2) drawn from a specimen of the same size as the above.
Fics. 3, 4. Side and front views of a smaller specimen.
Fié. 5. Septa (x3) from a smaller specimen; diameter about 25 mm,
Fre. 6. Side view of small specimen. . '
Fies. 7, 8.  Front view and septa of a fragment of the whorl. .
Figs. 9, 10, 11.  Side, front, and rear views of a fragment of whorl of young specimen; diameter
about 15 mm.
Fra. 12. Septa (X 3) external and internal, from the same specimen.
Fra. 13.  Side view (X 2) of young specimen.
Fres. 14, 15, 16.  Side,.front, rear, and septa (all X 12) of larval specimen; diameter 2.5 mm,
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Range, Inyo County, Cal.
Collection United States National Museum.
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PLATE VII.

ProseuiNgiTES AUsTINI Hyatt and Smith (p. 72). .

Fias. 1, 2, 3, 4. Side, front, and rear views (natural size) and se'pta, (X 2) of the type specimen.
From Lower Triassic (Mcckoceras beds), Union Wash, Inyo Range, Inyo County,
Cal. Collection United States National Museum.

Naxnrres DienNErr Hyatt and Smith (p. 79).

Fies. 5, 6. Side and rear views.
Fics. 7, 8, 9. Side and front views (natural size) and septa (X 2).
Fias. 10, 11, 12, 13.  Side, front, and rear views (natural size) and septa (X 2) of the type specimen.
F1e. 14. Inside view of part of the body chamber broken from the specimen shown in figs. 10-13.
Fias. 15, 16, 17, 18. 8Side, front, and rear views and septa (all X 2) of an adolescent specimen;
diameter 9.5 mm. .
Fras. 19, 20, 21.  Side, front, and rear views of an adolescent specimen, showing the shell (all X 6).
Fias. 22, 23, 24; 25. Side, front, and rear views and septa (all X 12) of a larval specimen having a
diameter of 2.6 mm.
From TLower Triassic (Meekoceras beds), Union Wash, Inyo Range, Inyo County,
Cal. Collection United States National Museam.

XENasprs Marcoutr Hyatt and Smith (p. 116).

Fra. 26. Side view.
Figs. 27, 28, Side view and cross section of a broken whorl.
Fres. 29, 30, 31.  Side view, cross section, and septa (all X 2).
Frcs. 82, 33. Side and front views (X 2) of an adoléscent specimen.
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Range, Inyo County,
Cal. Collection United States National Museum.
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PLATE VIII.

ParanannITES AspENENSIS [yatt and Smith (p. 81).

Fras. 1, 2, 8. Side and rear view (natural gize) and septa (X 2) of a specimen of which the outline
has been partly restored, as shown in the shading. )

Fics. 4, 5, 6. Side, front, and rear views (X 2).

Fic. 7. Septa of the same (X 3).

Fias. 8, 9, 10. Side, front, and rear view (X 3) of an adolescent specimen.

Fra. 11. Septa (X 6) from specimen shown in figs. 8-10.

Figs.-12; 13. Side and rear views (X 3) of an adolescent specimen; diameter 6 mm.

Figs. 14, 15. Side and rear views (X 6) of a specimen showing the transition from Aganides to
Nannites; diameter 4 mm., ’ ‘

From Lower Triassic (Meekoceras beds), Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museum.

Orurceras DieNert Hyatt and Smith (p. 118).

Figs. 16, 17, 18.  Side and front views (natural size) and septa (X 4) of the type specimen.
Fres. 19, 20.  Side and front views of a smaller specimen.
Fig. 21, Side view (X 2) of an adolescent specimen.
Fies, 22, 23. Side and rear views (X 3) of a speeimen; diameter 5.5 mm.
Fra. 24. Septa (X 12) of the same specimen,.
Fias. 25, 26, 27. Side, front, and rear views (X 7) of young specimen; diameter 3.5 mm.
Fies. 28, 29. ' Side and rear view (X 7) of larval specimen; diameter 2.5 mm.
From Lower Triassic (Meekocerag beds), Wood Canyon, 9 milcs east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museuin.
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PLATE IX.

Smeirrres Norroinet Hyatt and Smith (p. 49).

Fras. 1, 2, 8. Side, front, and rear views.
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Range, Inyo County, Cal.
Collection United States National Muscum.

Davxuerres StroNct Hyatt and Smith (p. 165).

Fics. 4, 5, 6. Side and front views (natural size) and scpta (X 3) of the type specimen.
Fias. 7, 8. Side and end views of a fragment of the body chamber, showing the normal shape of the
cross section. v '
Fiags. 9, 10.  Side and front views of a smaller specimen.
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Range, Inyo County, Cal.
Collection United States National Musenm. )

Lecanrres Kyecurr Hyatt and Smith (p. 138).

Fiags. 11, 12, 13. Side and front views (natural size) and septa (X 4) of the type specimen.

Figs. 14, 15, 16, Side and from views (natural size) and septa (X 6) of a smaller-speciten.

‘ From Lower Triassic (MeekO(.:eras beds), Union Wash, Inyo Range, Inyo County, Cal.
Collection United Statcs National Museum. .
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PLATE X.

Owexnites KoExent Hyatt and Smith (p. 83).

Fias. 1, 2, 3, 4. Side, front, and rear views (natural size) and septa (¢ 3) of the type specimen.

Fies. 5, 6. Side and front views of a specimen showing only the body chamber in the last volution.

Figs. 7, 8, 9, 10.  Side, front, and rear views (X 2) and septa (X 4) of adolescent specimen, showing
the transition from goniatite to ceratitic stage; diameter 15 mr. '

Figs. 11, 12, 13. Side, front, and rear views (X 2) of an adolescent specimen, showing only the
goniatite stage; diameter 9 mm.

Fic. 14. Septa (X 4) from the same specimen.

Ties. 15, 16, 17. -Side, front, and rear views (X 4) of small adolescent specimen’ diameter 5 tam.

Figs. 18, 19. Left side (X 8) and septa (X 16) of larval specimen, showing Nannites stage; diameter
2.4 mm.

Figs. 20, 21, 21a, 22, -Side, front, and rear views (X 8) and septa (X 16) of larval shell showing the
Nannites stage; diameter 1.9 mm.

From Lower Triassic (Meek0< eras beds), Union Wash, Inyo Range, Inyo County, Cal.
Collection United States National Museum.
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PLATE XI.

Mzruxoceras (GyroNiTES) APLANATUM White (p. 146).

Fras. 1, 2, 3. Side and front views and septa of White’s type specimen. (U. 8. Geol. and Geog.
Surv. Terr., vol. 12, pt. 1, Pl. XXXI, figs. 1a, 1b, and 1d.)
Fics. 4, 5, 6, 7. Side, front, and rear views (natural size) and septa (X 3) of an adult specimen.
Frgs, 8, 9, 10. Side and front views (X 2) and septa (X 3) of a fragment‘of the chambered shell.
Fres. 11, 12. Side view (X 2) and septa (X 4) of an adolescent specimen, showing the Lecanites
stagoe.
Fies. 13, 14. Side and cross section (both X 3).
From Lower Triassic (Meekoceras beds), southeastern Idaho. = Figs. 1-3, from locality
No. 2 of White, 50 miles north of the Utah line and about 18 miles west of the
Wyoming line; figs. 4-14, from Wood Canyon, 9 miles east of Soda Springs, Aspen
Mountains, ldaho. Collection United States National Museum.
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PLATE XIT.

MEEKOCERAS GRACILITATIS White (p. 143)..

Fie. 1. Side view of White’s type specimen. (Copied from. Pl. XXXI, fig. 2a of White, U.. 8. Geol.
and Geog. Surv. Terr., vol. 12, pt. 1.)
Fies. 2, 3. Side and front views of a smaller specimen. (Pl. XXXI, figs. 2b and 2¢ of White.)
Fic. 4. Septa of a larger specimen. (Pl XXXT, fig. 2d of White.)
Fias. 5, 6. Side view and septa of a large specimen.
Fres. 7, 8,9, 10.  Side, front, and rear views (natural size) and septa (X 2) of a smaller specimen.
Fics. 11, 12, 13. Side, front, and rear. .
From Lower Triassic (Meekoceras beds), southeastern, Tdaho. Figs. 1-4, from locality
' No..1 of White, 65 miles north of the Utah line and 18 iniles west of Wyoming; figs.
5-13, from Wood Canyon, 9 miles cast of Sods Springs, Aspen Ridge, Idaho.
Collection United States National Museum.
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PLATE XIII.

MEEKOCERAS GRACILITATIS White (p. 143).

Fis. 1. Broken specimen showing cross section of the whorls (locality No. 1 of White).

Fres. 2, 3, 4. Side and front views (X 2) and septa (X 4); diameter 14.5 mm.

Fic. 5. Side view (X 3) of the adolescent specimen, showing the end of the goniatite stage; diameter
12 mm. ’

Fies. 6, 7. Side and front views (X 6), diameter 5.5 mm.

Frcs. 8, 9. Side and front views (X 6); diameter 4.5 mm.

Fras. 10, 11, 12, Side, front, and rear views (X 12); diameter 2.56 mm,

Fias. 13, 14, 15.  Side, front, and rear views (X 20) of larvel specimens; diameter 1.32 mm.

Figs. 16, 17, 18. Front and top views (X 30); protoconch with two chambers attached; diameter
0.6 mm.

From Lower Triassic (Meekoceras beds), Wood Canyon, 9 miles edst of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museum.
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PLATE XIV.

MEEKOCERAS GRACILITATIS White (p. 143).

Fies. 1,2, 3. Side, rear, and septa of a broken specimen, showing cross section of the younger whorls.
Fras. 4, 5. Side and front views of a smaller specimen.
Fie. 6. Side view of a large specimen, showing the increasing evolution of the old whorl.
Fras. 7, 8. Side and front views of an adolescent specimen.
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Mountains, . Tayo County,
Cal. Collection United States National Museum. )
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PLATE XV.

MEeEekockErAas (KONINCKITES) MUSHRACUANUM White (v. 149).

Fics. 1, 2, 3. Side, front, and cross section of White's type specimen, after Pl. XX XTI of White, figs.
1a, 1b, and Ic. ‘

Fig. 4. Septa from a larger specimen, after P1. XXX of White, fig. 1d.

Fics. 5, 6, 7. Side and rear views and septa of a smaller specimen.

Frcs. 8, 9. Side view and septa (both X 2) of an adolescent specimen.

From Lower Triassic (Meckoceras beds), Aspen Ridge, Idaho. Tigs. 1-4, from locality

No. 1 of White, 65 miles north of the Utah linc and 18 miles west of Wyoming; figs.
5-9, from Wood Canyon, 9 miles east of Soda Springs. Collection United States
National Museum.
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PLATE XVI.

MEeEROCERAS (KONINCKITES) MUSHBACHANUM White p. 149).

Figs. 1, 2, 3. Side views and septa (natural size) of a large specimen, showing the characteristic
septa and shape of the whorl. .
.Frbm Tower Triassic (Meekoceras beds), southeastern Idaho, locality. No. 1 of White,
65 miles north of Utah line, and 18 miles west of Wyoming. Collection United States
-National Museum.
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PLATE XVII.

1

Asporres Hooverr Hyatt and Smith, sp. nov. (p. 153).

Fias. 1, 2, 3. Side and rear views and septa of the type specimen. (Fig. 3, septa not correct in
detail.)
Fias. 4, 5, 6. Side and front views (natural size) and septa (X 2) of an adolescent specimen.
Fies. 7, 8. Side and {ront views (X 2) of a small sﬁecimen showing the Meekoceras stage.
F1ra. 9. Septa (X 4:) from the same specimen.
Fias. 10, 11, 12. Side and front views (x 3) and septa (X 6) of an adolescent specimen, showing
the Lecaniles stz{ge, broken out of a larger specimen, .
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Range, Inyo County, Cal.
Collection United States National Museum.
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PLATE XVIII.

MeekocERAS (KoNINCKITES) MUsHBACHANUM White (p. 149).

Fies. 1, 2. Side view and septa of a large specimen.

Figs. 3, 4, 5. Side, rear, and septa of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>