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LETTER OF TRANSMITTAL.
DEPARTMENT OJ<' THE lNTF.RIOR,
UNITED STATES GEOLOGICAL SuRVEY,

Wash~ington,

July 21, 1904.
Sm: I transmit herewith the manuscript of a paper by Alpheus Hyatt and
James Perrin Smith, e~1titled .,, The Triassic Cephalopod Genera of America," and
request that it be published 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 perein described is new, largely eollectcd by
Professor Smith, but all the available collections. in the 0 nited States have been
utilized.
Very respectfully,

c. w.
Hon.

HAYES,

Geologist in OAaTge of Geology.
D. WALCOTT,
DiTectoT United States Geological Su1·vey.

CHARLES

9

PREFACE.
For the last twelve years the authors have been 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 W eAt
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 lnyo Range, lnyo County;
the
Middle Triassic of the I nyo Range, California, and of the West Humboldt
Ra~ge of Nevada; and in the Upper Triassic of Plumas and Shasta eountieioi,
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. \'\T. Turner from the Triassic of the In yo 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 g·iven the use of the material collected by various official
surveys. :lirom the Lower Triassie 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 we.eks in 1897 :>tudying 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 titne.
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.

in
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PREFACE.

' It will be noted that the classification of Triassic ammonites here used differs
materially from that proposed by Professor Hyatt in Eastman's translation of
Zittel's Text-book of Palmontology (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 eonscnted to usc
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 somewhat from his own, and ·his generosity as a collaborator. 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 indebtednes8 to tlie following 'gentlemen:
Hon. Churlcs D. Wah·ott, Director of the United States Geologica1Survey, for
the collections of Triassic ammonites from In yo County, Cal.;
Dr. T. W. Stanton, of the United States Geological Survey, and Mr. Charles
Schuehert, 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. Fairbanks, of Berkeley, Cal., for the use of the collection of Triassic
fossils made by him in Shasta County, Cal.;
Dr. E. von Mojsisovics, of Vienna, Austria, for valuable assistance in comparing· '
the American with the Triassic faunas;
Dr. J oh.n 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' field and for the use of Triassic fossils collected by him in Nevada;
Mr. A. M. Strong, of Independence, Cal., for assistance in the fieldand 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.
artists of the United States Geological SurSpecial
acknowledgment is due the
.
.
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 ·several artists are incl'uded in many of the plates. The drawings were made by
Mr. H. Chadwick Hunter, Miss Mary King Sumner, Miss Maud Baggett, Mr. H.
Hobart Nichols, and Miss Marion Page.
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PRE FA CR.

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
avai1able for geologists. In this work every genus of cephalopocls known to occur
in American Triassic strata is described, and a representative species under each
one is described and figured.
JAMES PERRIN SMITH.
STANFORD UNIVERSITY, CALIFORNIA,

July, 1904,.

THE TRIASSIC CEPHALOPOD GENERA OF AMERICA.
By ALPHEUS HYATT and J. P. SMITH.

SYNOPSIS OF

A~1ERICAN

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 thickne:;s. Of this amount, abtmt ·800 feet belong to the
Lower Triassic, about 1,000 feet to the Middle Triassic, and about 2,000 feet to the
Upper Trim;:;ic.
The entire section is not represented at any one locality, nor is the thicknes:;
of each division constant. Furthermore, the marine Triassic 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 ~daho, Nevada,
Oregon, and Califomia.
The Lowei· Triassic is known only in Idaho and southeastern California, where
about 800 feet of shales and limestones contain fo:;sils characteristic of this series.
The most important genera are Meekoceras, Danubites, Ool!nmbites, Flem.ingites,
Aspidites, Lecanites, Ophicera8, 1Yannites, Uss7tria, PsendosageMras, HedenstJ•OJmia,
Oo'l·dillerites, Tirolites, and Proptychites, most of which are represented by closely
related species in the Lower Triassic of India and Siberia.
The Middle Triassic occur!'> chiefly in 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:
Am·ochordiceras, Xenodisc'U8, IFungarites, Ptyc!dtes, Tirolites, Oeratites, and Pampopanocm·as.
In central Nevada, in the West Humboldt Range, the higher beds of the Middlt~
Triassic are represented by about 800 feet of shaly limestones, m which the most
111
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characteristic genera are (}eratites, Anolcites, JJ£narites, Danttbites, Oeltites, I£un•
garite.~, 'Beyrichites, Acroclwrcliceras, Balatonites, Eutomoceras, Ptychites, Joann£tes,
Lecanites, and Atractites among the cephalopods, Daonella among pelecypods, and
Cymbospondyl;us among vertebrates.
The Upper Triassic is best represented in northern California, where the
Hosselkus limestone and the shales below and above this forn1,.ation contain
characteristic fossils. The Hosselkus limestone and the interbedded shales have a ·
thiekness approximating 500 feet. Fos.sils are very abundant throughout this
formation, although much better preserved near the base. The best known fauna
belongs to the zone of 1ropites 81tbbullatus, and contains as its most important
members the following· genera: Propites, Paratropites, Di8cotropites, JuvarJites,
Sagenites, Leconteia, Trach,ycera8, Cl£onites, Arpadites, Polycyclns, J1fe_tatiPol?:tes,
IIauerites, Dieneria, A?·cestes, Pa1·aganides, Proclydonautilus, Oosmonantilus, and
Atmctites among cephalopods, Halobia among pelecypods, and Slwstasaurus among
the vertebrates.
Above the Hosselkus limestone lie the Pseudomonotis slates, of unknown
thickness, characterized by I£alorites, Rhabdocer•as, Arcestes, and Pseudmnonotis.
In the West Humboldt Range in Nevada the Star Peak limestone, about 1,200
feet thick, appears to represent the Hosselku::;; 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 Pse,udomonotis subc£rcu-·
lar·is, Rlwbdoceras, Iictlorites, Ptacites, and Arcestes, an a~sociation characteristic
of the Noric horizon.

I

Table Rhowiug relations of Ame1"icun Tr'ias.lic faunas.

-----1----- ~ _I~~=ada:___

~~-e_rr_e_g_io_n_a_l_fa_u_J_'a_s_.-~ _•_ _ _ _c_a_l_i_lo_r_n_i_a_.

----+B_"_·ti-·s_~_i_ac_·o_l_u_m_-_[

___________r_d_a_h_o_.

I

Foreman plant beds.

-,-~-,---------~-----c--- - - - - - - -

...0

z

Pseudomonotis snbeircnla-1
ris fannn of Siberia, Alaska,
nnd California..

~

go .

~
::l

8 af
~..=:

l - - - - - - - - - - - - - 1 'g
"

"·"'

r.r.

S:
~

~ .
- - - 1 - - - - - - - - - - - - - 1 :=0~·.~
Tropites subbullatus fauna "-;:;
oCfaih er;lap.s, Himnlayas, and "g
110
~~
I--H-al_o_b-ia_b_e_d_s_o_f_t_h_e_A_ll'-s-, 1
Himalayas, and Califorma, ~
with Halobia superba.
~

S

1-----------------1 ~
~

1--~-----1..5

~·as,

Japan, and NevR.da,,vith

0

I.s

0

:;3

:§

-cw

::"

I~
, ::
' o<
1

I

~

__0

~

5

--

c15

-~

'"'

.:
~

Star Peak li'llestones with no recognizable fossils.

I ...,
~

Halobia superba beds.

0

~

.oSo

~

Trachyceras Homfrayi beds of the .East
Range?

w

5
0

Limestones,

llleekocerasfaunaoflndia,
Siberia, Californin, and
1

' ~ i

- _!1 I

Idaho.

Trach

1-----------------1

~

with

,------1

tes shoshonensis.

Unfossiliferous shal cs.

s

"'

.:;j
~
~

0

ColumbJ-tes beds of

Z3

Paris, with Columbites, 1~eekoceras, Celtites, and Pseudosageceras.
Tirolites bed.e

"0

.

~

~

g

"0

a0

~

.2!
;:

g
~

~·ceras

beds.

Anolcites Whitneyi.
GymnotocerasBlakei,
Ceratites hnmboldtensis, Ptrchites
Meeki, and Balntoni-

-------------~-~-------------linfossiliferous shales.

.g~o

.

.

;;

3

=t;·
:: :,::

~

....

boldtensis, and Halorites.

Acrochordicerns, and
I ceras,
Tirolites.

- - - - ------------.-----------1 ~
Tirohtes faumt of Europe, -~

,. . :

;o

I cestes.
doceras Russelli, ArPlacites hum-

Black limestones, with
Xenodiscus Bittneri, Hungarites Yatesi, Pampopano-

0

·

~

-

Ps·endonionotis
sl·ttes and 1imestonc!';
'with. P~eudom~noti~
subcircularis, Rhab-

Pelecypod beds,
without cephnlopods.

I~

1

00

rg

~

~

~·

.:-:?

------------------1.§r.)g

I Asia, and America.

~~

.g_g
"

Beds with Anolcites coni.
Whitneyi, and Cera titeR
conf. humboldtensis ..

~

Daonella conf. Lommeli.

~--- _______ ~--~

~ ~ Spiriferina beds.
~
.Tuvavites beds.

Tropitessubbullatus
beds.

I'

~

Trachyceras Homfrayi beds.

~

Ceratites and Anolcites @
fauna of the Alps, Himala-~

I~o

Pseudomonotis slates.

1------.
Pscudomonotis beds.

~

Gray limestones, with
Meekoceras gracilitatis, M.
aplanatum. ).1. mmhbacha-

I

~
H"~

o

I

o

'-::t'l

;00

Unfossiliferous,
beds.

metamorphic

2i

~

num,Pseudosagecerns,Ussn-

.-...
~
::

ria, Danubites. ARpidites,
1'\annites, and Proptychites.

o

.

I

·

z0I

l\Ieckoceras beds of
tile Aspen Ridge,
with 1\·Ieekocerasgrn-

cilitatis, M. aplanatum, 1\L mushbachanum,Aspidites, Ophiceras, Flemingites,

Ussuria, Pseurlosageccras, and Nannites .

00

;:::
~

1

'~~~~----~~--~--~--~---~~----~-----1

•

.-<

18

TRIASSIC CEPHALOPOD GENERA OF AM.I!lUICA.

LOCALITIEE! AND SPECIES.
LOWER TRIASSIC.

Smltheastern Idcth,o.-Many years ago Dr. A. C. Peale discovered in southeastern
Idaho and southwestern Wyoming a series of fossiliferous beds lying below the Hed
Beds and above the Carboniferous limestone. The fossils found in this formation
were described by Dr. C. A. White, a and assigned to the Lower Triassic. Cephalopods
wer;e found at two places: Locality 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 Jray'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.
Feet.

A. (Uppermost beds.) Limestones and shales, with Terebmtula sem·isimplex White, 1; angu8tatal
Hall, and Aviculopecten idahoensi,q Meek ........... -.- ...........·..................... __ . 1, 000
B. Limestones, with Eurrriurotis curta and Aviculopec:ten idahoensis .. .....•..... ~ ........ : ..... .
C. Greenish and reddish shales and sandstones, with .kviculopecten Pealei White .......... ____ .
850
D. Bluish-gray limestones, fossiliferous at the base, with JJ!eekoceras gracilitatis 'White, M. mushbaclw.nwn White, Arcestes? cirratus White ..................................... _..... _.
700
E. Reddish and greenish sandstones ..................... _........................ _...... _.
400

~-- ~::~~~:~e ~~~-~s-t~~-e-: :: : :::::::::::::::: ::::::::::: :::::::::::::::::::::::::: ::::::::::}

800

H. Massive gray limestone .................................... ~ ............ __ .. ~ ___ .. __ .. _

400

At locality No. 2 Meekoceras gracilitatis White and JJf. aplanatwn White were
found in limestone similar to that marked D. 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 Alphcus Hyatt 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. PHI. No. 5; Triassic fossils of southeastern Idaho: Twelfth Ann. Rcpt. U.S. Geol:•md Geog. Snrv.
Terr., pt. 1, 1880, pp. 105-118.
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Species found in the Jlfeekoceras
l\ieekoceras gracilitatis White.
l\ieekoccras, 3 new species.
M. (Koninckites) mtishbachanum ~White.
M. ( Gyronitcs) aplanatum ~White.
J\1. (Gyronites), 2 new species.
Aspidites sp. nov.
Paralecanites Arnoldi Hyatt. and Smith.
Flemingites Rnsselli Hyatt and Smith.
Ophiceras Dieneri Hyatt and Smith.

bed.~,

Aspen Ridge, idaho.

Lanceolites compactus Hyatt and Smith.
Olypites tennis Hyatt and Smith.
Oorclillerites angnlatus Hyatt and Smith.
Pseudosageceras intermontanum Hyatt an.d Smith.
Aspenites acutus Hyatt and Smith.
Hedenstrcemia Kossrnati Hyatt and Smith.
Paranannites aspenensis Hyatt and Smith.
Nannites sp. nov.
Ussnria Waageni Hyatt and Smith.

This fauna is intimately re.lated to the Lower Tnassie 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 of. the Brahmanic, or the
Ceratite marls and the lower part of the Ceratite sandstone of the Salt Range of
India.
Mr. R. S. Spenee has recently colleeted 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 idcntifieation. ,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 Pm·is, Idaho.
Oolnmbites parisianus Hyatt. and Smith.
Meekoccras pilatum Hyatt and Smith.
Prionolobus .Tacksoni Hyatt and Smith.
Pseudosageceras intermontanum Hyatt. and Smith.
Ophiceras Spencei Hyatt and :Smith.

Oeltites Hp. nov.
Pseudomonotis idahoensis
Rhynchonella sp. nov.
Lingula sp. nov.

~White.

At the same locality, but in the underlying- .Meekoceras beds, were found:
lVIeckoceras gracilitatis White.
M. (Gyronites) aplanatum White.
Meekoceras mnshbachannm White.
Ussuria \Vaageni Hyatt and Smith.

Paranannites aspenensis Hyatt an<l Smith.
Flemingites eirratus White.
Pseudosageceras intermontanum Hyatt and Smith.
Some undetermined brachiopods and pelecypods.

The Columbites beds form the highest horizon known in the Lower Triassic of
America, and are probably comparable to the Olenek limestone of northern Siberia,
and the Hedenstrrnmia beds of India. A few feet below them, and about 100 feet
above the Meekoceras beds are found shales, in which occur:
Tirolites ail. cassianus Qnenstedt.
Tirolites aff. Smiriagini Mojsisovics.

Tirolites aff. Raneri Mojsisovics.
Psendomonotis idahoensis Meek.
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In yo Range in eastern Oaliforn,ia ..____:All the Lower Triassic species from California
were collected in the Inyo Range on the east side of Owens Valley, Inyo County,
1t miles east of the Union Spring, near the lVlcAhoy trail over the Union Wash,
leading into the Salinas Valley. This locality is about 3 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 .{1·om Lower Triassic rocks of lnyo Range, California.

Sibiritos Noetlingi Hyatt and Smith.
Prosphingites Austini Hyatt and Smith.
Nannites Dieneri Hyatt and Smith.
Owenites Koeneni Hyatt and Smith.
Proptychites Walcotti Hyatt and Smith.
Ussuria eompressa Hyatt and Smith.
Aspenites acutus Hyatt and Smith.
Pseudosageceras intermontanum Hyatt aiHl Smith.
Lanoeolites compactus Hyatt and Smith.
Xenaspis Marconi Hyatt and Smith.

Jnyoites Oweni Hyatt and Smith.
Paralecanitt)s Arnoldi Hyatt and Smith.
Lecanites Knechti Hyatt and Sm!th.
Meekoceras gracilitatis White.
M. (Gyronites) aplanatum 'Yhite.
M. (Koninckites) mushbachanum White.
Prionolobus Waageni Hyatt and Smith.
Prionolobus Jacksoni Hyatt and Smith.
Aspidites Hooveri Hyatt and Smith.
Danubites strongi Hyatt and Smith.

Besides these were found severa. other undescribed species, especially of Meekuceras, Ophiceras, Aspidites, etc.
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 In yo County have a thickness approximating 800 feet, while the corresponding beds in Idaho are about 700 feet thick.
MIDDLE TRIASSIC.

The lnyo Range in eastern California.-This locality is on the east side of Owens
Valley, Inyo County, a mile east of the Union Spring, on the south side of the
lVlcAboy trail leading over the Union Wash to Sulinas Valley. This lo~ality 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 about 800 feet above the stratum from which the Lower Triassic fossils were
collected, in u series of calcareous shales conformable with the Lower Triassic. The
fossiliferous outcrops are on the south side of the canyon, and are a few hundred feet
above the trail. The species described from that place and horizon are:
Parapopanoceras Haugi Hyatt and Smith.
Xenodiscus Bittneri Hyatt and Smith.

· Hungarites Yatesi Hyatt and Smith.
Tirolites pacificus Hyatt and Smith.
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J1htscAelkalk of Nevada.-The geological survey of California, under J. D.
Whitney, discovered in the Humboldt Range of Nevada some fossiliferous limestones
containing ammonites, referred by ,V. M. Gabb a to the Upper Triassic, and correlated 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 y.,r est Humboldt Range, especia11y in Cottonwood and Buena Vista canyons, although the stratigraphic data concerning these fossiliferous strata given by Gabb are exceeding·ly meager.
A bout 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, always adhered to the opinion that the fauna belonged to the Muschelkalk.
The general section of the Triassic of Nevada, as determined by the United
8tates Geological Exploration of the Fortieth Parallel, is as follows:
General section of Triassic of Nevada.
Feet.

6.
5.
4.
3.
2.

Quartzite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Limestone ....................................................... probably ..
Thinly bedded quartzite ................................. ~- .................
Ferruginous limestones ...................................· ............. _._. _.
Slaty quartzite ........................ , . . . . . . . .. .. . .. . .. .. .. .. . . .. . . .. . . . ..
1. Argillaceous limestones, full of fossils ....... __ .... _.................. ·........
Metamorphic Koipato group, unfossiliferons ....................................

2, 200
1, 000
1, 000
2, 000
1, 500
1, 500
6, 000

All the 'J_'riassie fossils described by Meek from the Humboldt region came
from near the base of the limestone No. 1. But of those eited by Gabb, from
that region, "Arnmonites Rwmswueri," Ammonites Iiomfmyi, and Pseudomonotis
s1tbcircularis came from higher beds, toward the top of the Triassic..
The section as given above is by no means correct, nor is the section consta~t 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 Alp he us Hyatt visited the West Humboldt Range and made collections 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. 8mith. M ueh undescribed material
was found- in them, sufficient to make eertain the Muschclkalk age of at least
part of the series.
«Gcol. Survey California, Paheontology, vol. 1, 1864.
bU. S. Geol. Explor. 40th Par., vol. 4, pt.l, 1877.
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In several puhlieations Dr. K von Mojsisovics a has referred the Humboldt
fauna to the Upper Triassic, c_orrelating the beds with the Fassanic substage of
the Tirolic series and comparing them more espeeially with the Buchensteih beds
of the Alps. Hut Dr. A. Tornquistb has shown that the group of Oeratites
nodosus, diagnostic of the upper Muschelkalk, is found in the Buchenstein beds
and that these must be elassecl with the Mut-iehelkalk and not with the Upper
Triassic. This makes it necessary to refer the Ceratite beds of Nevada to the
Middle Triassic. Even without this evidence the occurrence in the Humboldt
Tegion, in the same beds, of Ptydites, Hnnqarites, BeyricMteN, Acroclwrdiceras,
Oerat£tes, Anolcites, and Balatonites would be enough to make the reference
·certain, as none of these genera in their typical forms occur higher up than the
Muschelkalk.
In May and June, 1902, and in ,Tuly, 1903, ,T. P. Smith visited the West
Humboldt Range to dctcrmirie the association of the Middle Triassic fauna. He
made extemlive collections from the lower limestone, the fossiliferous portion of
which was found to be not more than 200 feet thick.
In Buena Vista Canyon, ncar Unionville, the following species were found:
Specie.~Jmind

·Gyrnnotoceras Blakei Gabb.
Beyrichites rotelliformis Meek.
.Acrochordiceras Hyatti Meek.

1:n B1tenn Vista Canyon, Nev.

Ptychites '! perplanus Meek.
Dinarites bonoo-vishe Hyatt and Smith.
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.

Daonclla rlnbia Gabb.
Daonella conf. Lommeli \Vissmann.
Orthoeeras Blakci (iabb.
Eudiscoceras Gabbi Meek.
_Ano!Gites l\'lceki l\fojsisovics.
'Gymnotoceras Blakei Gabb.
•Ceratites aff. trinodosus Mojsisovics.
'Trachyceras Whitneyi Gabb.
·Ceratitcs hnmboldtensis Hyatt and Smith.
Longobardites nevadanus Hyatt and Smith.

Acrochordiccras Hyatti Meek.
Beyrichites rotelliformis Meek.
Ptychites perplanus Meek.
ArceEtes Gabbi Meek.
Celtites Halli Mojsisovics.
Japonites sp. indet.
Atractites sp. indet.
Encrinus stems.
Saurian bones, probably referable to Cymbospondylus Leidy.

A new locality was visited hy .J. P. Smith on the divide between Troy Canyon
and the south fork of American Cttnyon, 4 miles sonth of Fottz post-office, and about
"Arktisehe Triasfaunen, p. 149, and Obertriadisehen Cephalopoden-J<'aunen des Himalaya, p. 695.
bZeitschr. Deutsch. geol. Gesell., Berlin, vol. 50, pt. 4,1898, p. 691.

20
:J,\1()0 fpd ahon• sPa len•!.

fait'

-;tatP

Tlw shal)' linw,.;tonP is hPr<' literally fnll of fos:-;il,.; in a

of prp,.;pt·yation, and thn bPd:-; in whi<'h thPy oc~cur arP not

O\'Pr

:JO fpnt

tn thickw•,.;s."
At tlti,.; loeality

WPl'P

follnd tlH• following· spPl'iPs:

~l<•Pk.

ll:ton<'lla dnl>ia ( iahh.

EntoniO<'l'l'aH Lanl)('i

llaotl<'lla •·onf. Loninwli \Vif'>'IIIall<I.

~age<·<·ra~ ( ~ahl>i \loj:--:i:--:(l\'i(·~.

( lrt lill<"<'ra' 1\lakPi

Tnll'hy,·era:'

~jp,•ki

Celtiil'H llalli

< ial>h.

(~pJtitP~:--:p.

:\loj>"i>"oYil">'.

~loj,,i'oYi<'>'.

llOV.

Dannl>it<':' "I'· indl'l.

'l'mchyc<'l'H:' \\'hitnPyi ( iahh.
Cl'ratitPs hmuiloldtPn:'i' Ilyatt and 'i1nith.

Ilinarit<•s "I'· i]](ll't.

( \•ratit{'~

,\,·nH·hordi<·<•ras aff. llyatti :\lPPk.

\~o.~ulPt-:i ~1nith.

('pra1ite~ ('OIIf. trinodo~!l~ \IojHi:-;oyi<·~.

J't~Tiiill'>'

i'Pratit<'>' !'ollf. pl<tllll' .\rtiialH•r.

( ~ynltHll<H'Pl'a~

Blakt>i < iabh.

!.<•1\l.>:Ohanlil<•" m•yadanii:' Ilyatt and 'illlith.

(;ynJnntocl'ra:--:

(~PY<>ral IH'W ~Jl<'<'ie:--:).

[lpnil'hite:' mtPllironni>"
Jl<•.\Til'hi(l'R 'I'·

~ll•Pk.

~[l'!'k.

c\traditl'N 8p. in<lt't. ( y,·r.\· abundant).
~anti inN

!lOY.

\YhitJH·\·i (;a I> h.

'iauri,ui iJil!ll'>', prohahly

t.<•..anite:' \'o[.(dt·>"i ll:>:tH and 'imitJ1.
.~t'<'''"t""

'' pPrpl:IIlll:'

('~·niho~pondyluN

LPi<ly.

Uahbi :\lcPk.

Of t!ti,.; fauna, f:'utOJIIIH'I'!'If.'< /,1111111'; and ,'-,'llrJr·l'n'ils (,'oh/!1 lta\'P hPPn rPfPrrpd to
hy l\lojsisO\·i,·.-; 1' a,; prolmhly Ol'l'll!Ttng·

tlw

111

fmllHl thnm in thP ,-.;anw lwd with t \tp ot.hPr.-;.
tliP

:\Jn,.;clwlkalk, and

e\'1'11

l'p]WI' Tria-;,-;ic·, hilt .J. l'. ~mith
Thi.-; fallna llndoubtc>dly he> long,; to

tftp lljlfl<'l' part of thn

ZOllP

of { r·mt/tes fJ'/IIofi08118

llla_Y

!H• rPpn•sPntPd in it a,.: \\Pll a,.; tltP lowPr Ladinie.

Bn:-;idp,.; tlw "PPC'i<'s li:4Pd a bon•. the \Yltitney t'ollPc-tion ,·outainnd a[,.;o t hn
following· c;pec~iPs fro!II t hP same> formation:
I ddil io)llil -'f!I'Cir•s f!'OiJI .1/ll.w·lu·l!.-u/!.·.
~lonopll\·llitl'>'

hilling>'ianu>' <;ahh (frolll tlw [•;aNt

lfumholdt HangP, l'"""ii>ly Pppn Triac;Nil').
Balatmtitp,., ,.-JIOC'liOllPil'iH llyatt and 1-'mith (trnm
tln• 1-lho"hoiH' !{angu ).

.Toannit<'"

lll'YadannN

[J,·att

and

Smith

(irom

\'olcallo, :\p,·ada ).
l'tyl'hit<·s \[p('ki

II:-·att :tll<l 1-'mith (from star

Canyon).

UPPER TRIASSIC.

f,'flltdll (i){lllf!J, C\tl.

The hP;;t loC'ality for l'ppc>r Triassic fo,..;sils in AmPriea

'" in :-lhasta County, on the di,·ick lwtw<'Pll :-lquaw Cn•1·k and Pit Ri\'Pl', 3 rnilP:-;
pa,.;t of :\Ia<li,.:on"s ratl('h ancl otH'-lmlf mik north of the trail IPading· to Brock's ranC'h.
Thi,.: loealit_\' ic-:

f)

mill's nortliPac-:L ol' the Bully Hill minl~.

11:\fr. L. F. J)ul\tt, •lf \\'illllCll\\l('('~l. ~V\' .. wa~ th('ori,!.diutl di~\'O\'l'rt'l'td' tl1i:-.
1-dn•JJ l1y llilll.
{l()bertriadi'-'dll_'Il ('('pil:JlopiJdt•n-FnnllL'll d•·~ J[im;tl;l}<t, p.litJti.

l•wa.lit~·.

Tho fo,.;sils arn vcr_,,

and thl' vbit wns duet11 infonnation

I

24

TRIASSIC CEPHALOPOD GENERA OF AMERICA.

abundant m the lower· beds of the Ho~:>selkus limestone.
from the locality are .described in this paper:
TTias.~ic

The following speeies

fossils from Rrock .!Jfountain, Shasta County, Cal.

Lcconteia californica Hyatt and Smith.
Sagenites (Trachysagenites) Herbichi Mojsisovics.
Halorites (Homerites) semiglobosus Hauer.
Tardeceras parvum Hyatt and Smith.
JuvaviteH snbinterruptus Mojsisovics.
J. (Anatomites) subintermittens Hyatt and Smith.
Paratropites Sellai Mojsisovics.
P. (Gymnotropites) mnericanus Hyatt and Smith.
Tropiceltites Frechi Hyatt and Smith.
Tornquistites evolutus Hyatt and Smith.
Discotropites 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.
Tiro lites (Meta tiro lites) 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 Hyatt and Smith.
C. (Traskites) robustus Hyatt and Smith.
C. (Neanites) r~alifoniicus Hyatt and Smith.
Trachyccras ( Protrachyceras) Lecontei Hyatt and
Smith.
Sirenites Lawsoni Hyatt and Smith.
Sandlingites Andersoni Hyatt and Smith.
Polycyclus nodifor Hyatt and Smith.
Atraetites Philippii Hyatt and Smith.
Proclydonautilus triadicus Mojsisovics.
Cosmonautilns Dilleri Hyatt and Smith.
Mojsvarocoras Turneri Hyatt and Smith.
Orthoeeras shastense Hyatt and Smith.

Besides the spedes listed above, the following species were found in the Karnic
horizon:
Tropites torquillus Mojsisovics.
Tropites Dilleri Smith.
T. Morloti Mojsisovics.
Para'tropites Dittmari Mojsisovics.

Halobia suporba MojsiHovics.
Shastasaurus pacificus Merriam, and several other
species of Ichthyosauridre.

In addition to the described species there was found a large number of
new species of Tropites, Paratropites, Tracl~yr:eras, Glionites, brachiopods and
pelecypods.
In the shales above the ·Hosselkus limestone was found Pseudornonotis subci1'cularis Gabb. ·
The general section of the Shasta County Triassic worked out by J. P. Smith,
is as follows:
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_____________________ _

100

with .Jnyavitct-', TropitP>"',

.\ n:<·~h:~, and .\ tradikH ________________ . ____ . _____________ _

!flO

Tr:wh)Tt>ra~ bl'd~, :--;nft linlt'~bltH', with TrachycpraH, ClionitP;-l.
~agenitP~ .. \ rpaditP~, l'olyc::-·clu", J liHl'otropite~, Tropitc>H sub-

lmllatm', llalohia C'uperlm, dl'. ____________________________ _

;,o
____ .I

1\al"hia Hlate", (•akan·ouH Hlat!:H, \Yith Halobia HI!J>Prha, Tropites, ,
l'oly<·\·l'il!H, Tra,·h:--eerae;, de ____________ . ____ . ______________
1
l'rotnwhy<·<·ras llomt'rayi beds. <'Hi<•aJ·pous argilliteH, \Yith 1'.
<'onf. llomt'rayi, Ilalobia l'onf. nr.go"a---------·--·------·---

100

100

~ili<'<'Oll>'

p]m!Ps, \Yith .\nnlcite,.; Whitnr>Yi. CPratitps l'Onf. hnmlJoldll'llHiH, .Joannites Hp. indd., at ~ii\'l:rthorn'H fnry nn Pit,
Hin·r, hPlm1· the limPPlOilPH. Total thil'kill'HH probably :!,000
h• ;),()()() f<:t•t -----------------------------------------------

l,ilOO

The lin lohia o-dates, t lw Traehy<'Pras hmls, and the ,J uya vitPs hPds makP up thn
zonP of 7/·op/te" .wMm11atrs; tiH• ~pirifPrirm he<ls, and probably th<~ top of thP .Junt,·it.ps lH'd" \'OnstitutP tlw lO\n'r Nori<· horizon, of \Yhich the Ps1~tHlomonotis ,;bales
eonstitutP tlw uppPr horizon.
Th<· Ho,.;,;plkuc; linw:-:t.on<· out\'rop:-: c:ontinuou,.;ly for ahout :W miles, from Broek't-1
randr on Pit l{in•r northward to the 1\orth Fork of ~qwtw CrePk. Fo,;sils are
abundant in it almost e\·Pr_ndH'rP .
•J. 1'. :-;mitlr found an i,.;olatPd ontnop of thP Ilo,.,.~Plku,- linw,.;torw on Bear
:\lonntain, :2 mil<•s nortlrw<•,;t of ~hPrrnan's ranch, lS mile:-: nortlwast of RPdding.
ThP fauna of thP hPd:-: lrerp j,. tlw ,;anH' a:-: at t.lw othPr loealiti<~,;, ])('ing- cbaraeterizPd
by 7/-opltrs .wM/111/flflls, f'rt!'!/ft•opltes ,'-,',~!1!1/, /)/st·ufrop/tes .wltidllnr;clis/", Srt!JI'Iiltcs
fled)!> It I, 71·1/r'!l !lr·er!/s, .lt!'lrd ltes, fllllolrlrt sltjil·d)l(, and llUlll}' otlwr formt~.

Plulllll-' f'ort11ty. (it!.- The Triassi<· of California was tir,;t di:-:eon•rpcf in Plnnm:-:

County, in ( ;PIH'S<'<' \'alley, on Indian Creek, near Hohinson's ram~h. The :-~edion
then· is ,-pry rmreh tlw ,.;anu• a.'i in :-;:m,;ta County. exeP.pt that nothing oldnr than tlw
Halohia ,.;latPt~ j,; kn0\1'11, and tiu· Host~nlkus lime,.:tonP i,- not nearl)' "o thick nor so
rid1 in fo,.;sil,; as in the ~qua\\' Cn·\'k :-:Petion. ThP IWLHsin~ limestonP, corresponding
to tlH• Traehyeeras bnd,; of Shasta County, iH haJTen of fo ...,sil.~, while on the othPr
hand the }';;pudomonotis IJetb are lwtter PXIJosed and richer in fost~ib.
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The Genesee section of the Triassic is as follows:
Section of Triassic r·ocks ·in Genesee Valley, California.

--~~----=--- Pseudomonotis shales
-~

'

and limestones (Swearinger slates) with PsendomorwtiB
sttbcirculnris, IIalorite.~ wnericanus, Rhabdocems Ru.s.sell-i, Arcestes conf. Andersoni, Atractites sp. indet., and a few other forms.

]

lI '""'

-----------

-~

!'-<
h

aJ

~

l\iaHsive limestone without fossils (probablv corresponding to the Traehycerru;
beds of Shasta County).

:.)

-~

p,::

.__
. _ [_ _ _ _

Halobia slates, with Ifalobict superba., Tropites conf. subbullatu8 .

------------------------

This section agrees with that observed by J. P. Smith in Shasta County, Cal.,
and in the Muttleherry Mountains, West Humboldt Range, Nevada. .
West Ht~~mboldt Range, .Nevada.--:-In the West Humboldt Range, in Nevada, the
Upper Triassic is but little known. The limestone of 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 .T. 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 bead of Star Canyon, where Gabb
has listed Pseudornonot£s snbcircularis. These same beds are much better exposed
in Muttleberry Canyon, in the road, about 8 miles :-;outheast of Lovelock. At this
locality a fossils are abundant, althougl~ usually poorly preserved. J. P. Smith
found in the Pseudomonotis slates of Muttleberry Canyon the following forms:
J;bssils from l'rfuttlebm·ry Canyon, Nuada.

Pseudomonotis subcircnlaris Gabb.
Myophoria sp. indet.
Rhabdoceras Rnsselli Hyatt._

Placites humboldte1isis Hyatt and Smith.
Halorites conf. americanus Hyatt.
Arcestes Andersoni Hyatt and Smith.

Above the Pseudomonotis beds lie Jurassie limestones with Ariet1:tes ( Oaloceras)
aff. nodotianus d'Orbigny, a form diagnostie of the Lias.
A plain unconformity :-;eparates the two formations. The Pseudomonotis beds,
therefore, form the highest horizon of marine Triassic known in this region, or anywhere in America.
<U~ASSIFICATION

OF TRIASSIC Al\1MONITES.

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~. It is purely artifieial, classing together groups ?f very diffemnt origin,
a

The writers are indebted to Mr. Fmnk M. Anderson for the discovery of this locality.·
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1

and separating groups that are nearly related. Families that are smooth-shelled in
the Lower Triassic often become rough-shelled in the Upper Triassic.
This classification was considered to have a phylogenie significance as long as it
was thought that the rough-shelled families come from the Glyphioceratidrn and the
smooth-shelled from the Prolecanitidre. But now it has been demonstrated that
both rough-shelled and smooth-shelled families have developed out of both Paleozoic·
phyla, and even in the sarne family one genus might be leiostraca1i while another was
trachyostracan. E. Hang, in Les Ammonites du Permicn et du Trias,a attempted
to revise the classification elaborated by Mojsisovics, but in that papet; he merely
changed the name of the Trachyostraca to the phylum of the. Glyphioceratid:e and
the Leiostraca to the phylum of the Prolecanitidre. In his later work, Etudes sur
les Goniatitcs, b Hang has revised and improved this classification, but in this paper
he still includes heterogeneous elements in the same gro~p.
"". 'V aagen, in Fossils from the Ceratite Formation,c attempted an elaborate
classification of the Triassic ammonites, but the forms he described are almost
exclusively confined to the Lower Triassic, so that his taxonomic scheme does not
tak~ in more than a Arnall parf of the e~rly Mesozoic genera.
The most satisfactory treatment of the Triassic cephalopods is that of C. Diener,a
who described a larg·e 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,e who has described a large series of forms from the Permian and Middle
Triassic, clearing up many doubtful points in the history of the Ceratitidre and allied
groups, bringing out especially the intimate relationship of many s·o-called· Leiostraca
to that group.
F. Frechf has clone much to simplify the clas~ification of the late Pa:leozoie and
early Mesozoic ammonites. He proposes to include in a suborder Ceratitoiclea the
Ceratitidm, Meekoccmticlm, Ptychitidm, Tropitidm, and Xenodiscinre. Under this
latter group he includes Xenodiscits, Xenaspis, Otocems, and lhmga1·ite8. The writers
have accepted this scheme, with the exception of leaving out the Tropiticl:e and the
Ptychitidm, both of which families show in their development that they did not
come from the same phylum as the Ceratitidrn .
. a BulL Soc. geol. France, 3d ser., vol. 22,1894.
b ~I em. Soc. geol. France, No. 18, 1898.
csalt Range Fossils, vol. 2, 1895, p. 236: Mcm. Geol. Survey India, Pal. Indica, scr: 13.
dHimalayan Fossils, vol. 2, pt. 1, 1897, Cephalopoda of the Lower Trias.; and pt. 2, 1895, Cephalopoda of the Muschclkalk: 1\Iem. Geol. Sun·ey India, ser. 13.
e Die Cephalopoden der Rei flinger Kalke, vol. I nnd 2, 1896; and Das Jiingerc Palreozoicum nns der Araxes-Enge bei

Djulfa, 1900.
f Die Dyas: Lethrea Palreozoica, Bd. 2, Lieferung 3, 1901.

.

28

TRIASSiC CEPHALOPOD GENERA OF AMERICA.

J. P. Smith a has recently gi\ren 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 phylogenie 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 speeies, noi· on a complete phylo·g~nic series of mature forms
These investigations showed that all the suborders recognized in the present wol'k
wsre 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 b 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 Xenodiscinm, thus abandoning the families Hungaritidre,
Celtitidre, Meekoceratidre, and Gymnitidre fo~· the ammonites of those faunas. He
also dr9ps the genus 1Weekoceras entirely, dividing the species formerly assigned to
that genus between OpAiceras, Aspidites, Prionolobus, and Oem#tes. The writers,
however, consider these changes as unwarranted, 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 arc 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 TfToodward'i; and of Ophiceras tibeticurn in India, but is certainly not true of
the Siberian beds with Opl!iceras, 11feekoceras, Pseudosageceras, and Ussur-ia, for in
California and Idaho the writers h~ve found all these genera, with the exception of
Otoceras, in the zone of JYieekoceras gracilitati8, represented by species very closely
allied 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 arc represented in the
entire )'ri1tssic of Ameriea.

-----------------------------------------------------------------·------a The Carboniferous Ammonoids of Americu: Mon. U.S. Geol. Survey, vol.
b Lethrea l'alreozoicu, Bd. 2, Lieferung 4, 1902, pp. 628--639.
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The ammonites of the Triassic may be divided into six suborders: Tropitoidea,
. Arcestoidca, Ptychitoidea, Lytoceratoidea, Pinacoeeratoidea, and Ceratitoidea; under
each of these divisions several families n.Ja.Y 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 ;;pecialized in the Paleozoic.
Tropitoidea.- Under this group are the Tropitidre, Haloritidm, and Sibiritidm,
all apparently derived from the gastrioceran branch of the Carboniferous Glyphioceratidm. In this paper the ontogeny of Tropites, Pa~Yt.tropites, Discotropites,
und'er the Tropitidre, that of Leconteia and Sagenltes under the Haloritidre, and that
of Col·ambites, under the Sibiritidm, are fully described and illustrated. In all eases
the ontogeny points clearly to a gastrioeeran ancestry, probably through Schistocera8
and Pctmlegocems. The Sibiriti~re embrace the oldest forms of this group, and
Oolnmbites, of the Lower Triassic of America, i;; the. most primitive member of the
Sibiritidfl;\. This genus may not be the ancestral radicle of the Tropitoidea, but it
retains many of the characters that the primitive ancestral radicle must have
possessed.
A1·cestoidea.-U nder this group are the Popanoceratidm, Cyclolobidre; Arcestidre, and Cladiscitidm. The Popanoceratidm and Cladiscitidre appear to have been
derived from Adrianites of the Permian. .J. P. Smith a has already shown that the
Cyelolobidre are derived from the gastriocemn branch of the Glyphioceratidre,
throug·h Sckistoceras and Sl~·amanl?:tes. The Arcestidm s. str. probably carne partly
from the Cyclolobida'l and partly from the Popanoceratidre, but it is uot yet possible
to assign each g·enus to its proper place in the phylogeni<~ tree.
In this paper the complete ontogeny of Parapopanocems and A1·cestes, subgenus
Proarce.stes, is desct·ibed and illustrated, showing clearly a derivation from Adr£anites as the primitive member of the Arccstidre, and connecting through Agathiceras
with the Glyphioceratidm of the Carboniferous.
Ptycldtoidea.-To this gmup belong the Ptychitidre and tbe Thalassoceratidre.
In this paper the complete ontogeny ctf 1Yannites, Paranann£tes, and Paraganides
under the Ptychitidre is described and illustrated. This points to a derivation of
the family from the Aganides stoek of the· Glyphioceratidre, probably through .
I~ronannites.

Under the Thalassoceratidre the writers describe the development of U.ssw·ia,
which goes through stages corresponding sueces;;ively to Dimmplwce?'as, Thalassoce?·as, and Uss1tria; and probably connecting ultimately with Aqan·ides.
Lytoceratoidect.-Uncler this group the writers recognize two families, Lytoceratida~, and Phylloceratidrn, of nneertain origin, but probably derived from the Paleoa The Carboniferous Ammonoids of America: Mon. U.S. Geol. Survey, vol. 42, 1903, p.l34.
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zoic genus Nom.ismoceras. Of these the Lytoccratidre appear to be the more primitive
in development, and if 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: Pinacoceratida~, Prouot·itidru, and Noritidro, which had diverged from each other eertainly as early as the
Carboniferous. But because of the general resemblance preserved in parallel
development from kindred stocks, it is thought best to keep them together in
cla:-;si fi<;ation.
The Pq)noritid::e are repreRented in the Triassic, although it is now claimed that
Jlfedlicottia, which was described by Diener from the Lower Triassic of India, really
came out of Permian beds. The genera Oordilterite8. and Lanceolites appear to come
fJ"Om the Pronoritidm. Oorrlillerites in its development goes through stages eoJTesponding suecessively to PPolecanite8, Pronorites, Sicanites, and Oordillerite8: The
young stages of Lanceol1:te8 are not well known, hut they indicate a similar history.
The young Rtages of most of the Noritidro have not been studied, so their systematic position is in doubt, but they are regarded as a parallel .development with
the Pronoritidre from Paraprolecanite8.
The Pinacoccratidre arc abundantly represented in the Amet·icatt Triassic, and
the writers describe the partial ontogeny of sevcml typical genera. This point'> to
a derivation from the GephyroeeratidaJ through the Beloceratidre, though probably
not from Belocem8 itself. Some of th.e forms appear to be genetically connected
with PPodromites, while others show greater kinship with Timanites.
It is possible that the characters ehosen by aagen and Mojsisovics in defining·
the Pinacoceratidre 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 heterogeneous tha;n most other so-called families.
O(_,oratitoidea.-U nder this group the writers class the Ceratitid::e, HungaritidaJ,
Meekoceratidre, Celtitidm, and Gymnitidro. The development of characteristic
species under each of these groups is described and illustrated in this paper. It
appears that they are all dm,;cly allied and came from a common stock, Paralecam'tes,
through which they are connected with Prolecanite8 of the Carboniferous.
The development of several genera under the Meekoceratidffi points to Lecan£tes
as the faniily radide, but the Gymnitidre, Celtitidre, tllld Hungat'itidaJ appear to
have branched off from the main stock further down. The CeratitidaJ, while closely
resembling the Hungaritidm and the Mcekoceratidru, appear to be more closely allied
with the Celtitidm.
,

"T
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OCCUHRENCE OF AJ\fEHICAN THIASSIC CEPHALOPOD GENJ<JHA.

The following table shows the occurrence of the American Triassic cephalopod
genera m America, Asia, and Europe:
Table of occunence of American Triassic cephalopod genera.
[x,veryrare; xx,rare; xxx,common.]

---------------------.-A1nerica.
Lo\vcr

Triassic.

Middle.

Triassic.

Asia.

EltropP.

Upper
Triassic.

---,----1---,---1----.--1 Low- lllid- l'p· Low- 1\fid- UpCali- er. dlc. per. er. dle. per.
N
Cali- Ida- Cali- N
for0

-----------------+-~_;~~ ~ ~~~-- ~ad~-jvad~.

niu.

AMMONOIDEA.
'fROPITOIDEA.

Haloritid>c:
Ler.onteia Hy01tt and Smith, gen. nov ............ _ ...................... .. XXX ..........

s~!~~~~f'esl\i~~!~\~~~f~s)(.~~~~~'-' ~~s--~~~-c~::

.. __ __ . _...... __ .... __ --)-- .. __ XXX ......
Halontes Mo)s>sovrcs.................... .... .. .. .. . .. .. .. .. . . .. .. . x
X
Subgenus Homeritcs 1\lojsisovics ....................... _.......... .
X
Tardeeeras Hyatt und Smith, gen. nov ........... .
X
Juvavitesl\Iojsisovics ............................................... ------ xx
Subgenus Anatomites Mojsisovics....... .. .. .. .. .. .. . .. .. . ..
xx
Sibiritidre:
Sibirites .lllojsisovics ....................... .. X
X
XX
Columbitcs Hyatt and Smith, gen. nov ............ x x x ................ ..

X ............ XXX
XX
XXX
XX
XXX ............ XXX
X ............ XXX
X

X

Tropitidre:

Paratropites ~Iojsisovics .................................................. .
Subgenus Gymnotropites Hyatt and
Smith, subgen. nov.................... . . . . . . . . . . . . . . . . . . .......... .
Sibyllites Mojsisovics ................................. ·... .. .. .. x
Tropiceltites Mojsisovics ..................... .' ........................... .
Tornquistitcs Hyatt and Smith, gen. nov ............................... ..
Discotropites Hyatt und Smith, gen .. nov ......................... ..
Tropites .Mojsisovics .................. : ............................. .

XXX ............

X

............ XXX

XX

X
XX

XX
X
.............................. XXX

x?

.......... ..

XXX ........... .
XXX ............

X

.. .......... XXX
............ XXX

ARCES'rOlDEA..

Popmwceratidre:

p':~~~'ii~~~~r-~~~~ .(~~~b~~~:l~. ~~-r-I~J~~~-~~~:

............. X X X ............ ·---- · .. ---- X ......1..
Prosphlngites Mojsisovics................... x .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. x .. .. ..
.

Arc~::~:~s Suess.......................................................

X

x X ...........

-~x

~ .. · -- ·.. ·1" .. ..
... .... ..

...... :: .... lx X X

Subgenus Proarcestes Mojsisuvics....... .. .. .. .. .. .. .. .. .. .. .. .. x x x x x ............ x x x ............ · x X x
Jonnnites Mojsisovics ............................ .
x? XXX ......
XX ...... XXX XX
PTYCHITOIDEA.

Ptychitidre:
S~bfamily

NannitinruParaganides Hyatt and Smith, gen. nov .................................. x x x .................................. ..
Nannites ~Iojsisovics................... . ... x x x x x . . . . . . . . . . . . . .. .. . x
x . .. .. . . .. .. . . . .. . . . . . . . . x
raranannites Hyatt and Smith, gen. nov ......... xx
x? ........................ 1. . . . . . . . . . . . . . . . . . . . . . ..

Sui::;:~~~:~~~::;::~~t-~,-~_e_~:~~~-:::::::

;;J::::: :::::::::::: --;-- ::::::

xxxxx :::::: ::::::::::::::::::::::::
x
x .................. lxxx' ............ xxx

PtychitesMojsisovlcs ....................................

x
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Table of occnrrence of American Triassic cephalopod ,qenera-Oontinued.
[X, very rare; XX, rare; XXX, comnwn.]

America.
Lower
Triassic.

l\Iiddle
Triassic.

Asia.
Europe.
- - - - - 1 - - ~---- - - - - - Upper

Triassic.

Cali- Ida- Cali- Ne- Ne- Califorforfornia. ho. nia. vnda. vada. nia.

-------------·1-- ----

-~-

Low- 1\fid- Up- Low- Midcr. die. per. er. die.

Upper.

------- ---

Al\IllfONOIDEA-Continu.cd.
PTYCHITOIDEA-eontinued.

Thalassoceratidcc:

UssuriaDiener ... _.. : ..... __ .-·-·--·--···-·· xx xxx ·-··-· ·-·--- ····-· ···-··

x

LYTOCERATOIDRA,

Lytoderatidre:
Monophyllites l\Iojsisovics ......... __ .... _- .. _. _..... __ ..... -.
PINACOCRRATOIDEA.

X

X

.... -.

XX

I· ~ .-....~

XX

XX

I

:Pinacocern.tidfC:

Aspenites Hyatt und Smith, gen. nov.--·--- X
X
Sagecerus l\Iojsisovics .... _.... _~ _... _... _. _.. _. _. _ .. ~ _..... _.. x ......... _.. X
X
Psel!dosageceras Diener_ ................. _.. x x
x ....................... . X
Hedenstrccmia Waagen -···-··---········-·· x
XX ····-· ~-···· •..... ···-·· XX
Clypites \Vaagen ······--·-·-·············--· ---··~ x ····-- ............ ···~-· XX
HaueritesMojsisovics ... _._ .............. -- ..... -~ ...... ···--- ·~··-· ···-·· xx ·----· ... --. xx ·-·-·· ·--·-· xx
Dienoria Hyatt und Smith, gen_ nov ..... _.. ~ ---· .. ·~ ........ ~ ~ ......... x x ............. ~~ .................... .
Placites Mojsisovics ............................... __ ........ __ ... __ ~ X
XX ···--~·--··~XXX
Pronoritidm:
Cordillerites Hyatt and Smith, gen. nov ..... _... _ xx
Lanceolitcs Hyatt und Smith, gen. nov..... x x
XX
CRRATITOIDEA.

Gymnitid,P:
Gymnites.Mojslsovics.~

... ~ ......... ~_ ...... - ... --~ .... _.... - .. X
XX ..... ~ .. __ .. XXX····-·
Xenaspis Wangen ............ ~ ............. . X
XX
X
Ophicerns Griesbach .... _....... ~ ...... ~.... x x
x x ............ ~ ~ ~ ......... x x x ~ ...................... ~ ..... .
l'lemingites \Vaa.gen .... -- ...... ~.: .......... ~ .. ~. x x .. ~ __ .. ~ ~ ... ~ ~ ... ~ ...... x x x .......... .'~ ... ~ ~ ~ .... ~ ..... ..
Ccltitida::
Xenodil'!cus\Yaagen ......................... ............ xxx ....................... . X? ·-···· ····-· ·•··•· ...•••
CcltitesMojsisovic' ........ ., .... :., ........... .,. xxx ··~··· x ____ ........ xx
XX
XX
Hungaritidce:
Hungarites l\Iojsisovics. ·: ...... __ ................ . X'!
X
XXX··~·-·~ .....
X
X
XXX
X
Eutomocems Hyutt ···---······~··'····~···~ ·~····
XX
LongobarditesMojsisoyics ...... ~.- ............ ., ...... _. --··--- xxx '-~ ............ __ . ., ....... ~~· ·--··· XX
x
Inyoites IT)·11tt and Smith, gen. nov . .. .. . . . x x
Meekoecratidre:
Paralecailites l)iener........................ X x X X X ...•... _....................•.....•.............•••.••......
Lecnnites ].fojsiRovics :·:..................... x . . . . . . . . . . . . x x . . . . . . . . . . . . x x . . . . . . . . . . . . . . . . . . . . . . . . x
l\Ieekoceras Hyatt ... :.·--~~ .......... .- ..... XXX XXX··--·· ...... ····-··~·· .. XXX X
X? .·~~--· ···~~:
SubgenusGyronitesWaagen ......... .,. xx XX ···--~ ···--· .. ., .. ··~--· xx --·--· ., .... ------• .. ·~-- ..... .
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Table of oc~urrence of American Triassic cephalopod genera-Continued.
[X, very rare; x x, rare; x x x, common.]
America.
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Triassic.

Cali- Idafornia. ho.

Middle
Triassic.
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Asia.
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Triassic.
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CERATITOIDEA-COntinued.
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SYSTEMATIC DESCRIPTIONS.
AMMONOIDEA.
Suborder TROPITOIDEA.

Forms with long body chamber, ammonitic, rarely goniatitic, simple septa,
strong sculpture, either lateral ribs, or spines, or ventral keel. The young· are
involqte and subglobose, resembling in form an~ septa the Carboniferous family
Glyphioceratidre. Under this · group are included Haloritidre, Tropitidre, and
P.ibiritidre.
Family HALORITIDAj Mojsisovics.
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 ftnTows are
known in this gToup, but the interruption of the ribs on the venter sometimes gives
the appearance of a furrow.
The septa are ammonitie, dolichophyllic, or ceratitic. The young of this family
resemble the Glyphioceratidre, and more especially the genus Pericycl1rs Mojsisovics,
of the Carbonifemus.
This family was formerly classed by ~Iojsisovics UJlder the Tropitidre, 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 Haloritidre are known oniy fr'om the Upper Triassic, and chiefly from ·the
Karnic ·and Noric stages, in the Alpine provinee, the Himalayas, and western
America.
They are represented in America by Leconteia Hyatt and Smith.
Sagenites Mojsisovics; HaloTites Mojsisovics, Ta1·deceras Hyatt and Smith, and
Juvavites Mojsisovics, all confined to the Upper Triassic.
Genus LECONT'EIA Hyatt and S1nith, gen. nov.

Type.-Leconteia cal~forn-ica Hyatt and i:lrnith.
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 by a 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 st.raight or gently flexuous ribs which pass without
interruption across the venter, but bec'ome much wider on that portion of the shell.
The ribs arc not all of equal he~ght, 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
ribs slightly interrupted by a ventral furrow, bounded by rows of knots on the ends
·Of the ribs.
This genus resembles Helictites and Polycyclus, hut differs from them in the
greater involution and the long body chamber. The young of Leconteia are not like
those of the Ceratitidre, but subglobose like those of Sr1genites. For these reasons
the genus is assigned. to the Haloritidm of the Tropitoidea.
Leconteia is named in honor of the late Prof. ,Joseph Le Conte. This genus is
~haracteristic 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. 8-21.

Form involute, subglobose. Whorls deeply embracing, and dcepljr 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
ribs are broad and rounded, much wider than the narrow deep intercostal furrows; they show on the cast as strongly as on the outer shell, but are interrupted
by a shallow median furrow, bounded by tt 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 Lobite8. 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 spec.ies is ,extremely simple, the young stages being
very like the mature forms. In the larval stage the shell is evolute, low-whorled
with wide urn hili_cus, and broad whorl with trapezoidal cross section, like Gastr'ioceras. At the diameter of 1.6 mm. strong tubercles appear on the umbilical
shoulders, still further increasing the resemblance to that Carboniferous genus,
and the septa also ~re 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 cease, 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 ttt 5 mm. the lateral lobe becomes ceratitic. This species preserves 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 cal1;{ornica has an external resemblance to Polycyclus nast~trtium,
but is much more involute, and has a long body chamber. Also the young
stages point to the Glyphioceratidre as the Paleozoic radicle from which it came,
while Polycycl1ts is supposed to belong to the stock of Ceratitidre.
While Lecontda is elassed in the Haloritidre, it is much simpler than any
other members of that stock, being much nearer the parent family. It is not ~
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 Haloritidm and the Glyphioceratidre.
Horizon and locality.- Leconteia califm·n~ca is common in the Upper Triassic
zone of Tropites subbullatus of Shasta County, Cal., 3 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 abo found in the same horizon on Bear ~ountain, near Sherman'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 Rivet, 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. 8agenites, Mojsisovics, Vorlaufige kurze Uebersicht der Ammoniten-Gattungen, etc.: Verhandl.
K.-k geoL Reichsanstalt, Wien, p. 141.
1893. 8agenites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Bd. 2. Supplement-Heft, Abhandl.
K.-k. geol. Reichsanstalt, Wien, ·vol. 6, pt. 2, p. 155.
1896. Sagfflites, Mojsisovics, Beitr. Kenntniss der obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K. Akad. Wiss., Wien, vol. 63, p. 608.
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Type.-A.mmonites TetJ:culatus Hauer, . Ueber neue Cephalopoden aus den
Marinon;chichten von Hallstatt und Aussee. Haidinger's Naturwiss. Abhandl.
vol. 3, 1849, p. 16, Pl. V, figs. 1-3; and E. von Mojsisovics, Cephalopoden der
Hallstatter 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 Saqenites into three groups: (1) Saqenites inermes,
(2) Saqenites Teticulati, and (3) Saqenites spinos?;, which latter group he designates
as the subgenus Tracl~ysaqenites. The Saqenites inermes and Trachysaqenites appear
in the Karnic horizon of the Upper Triassic, Tracl~ysaqenites becoming extinct with
the end of this stage, and Saqenites 'inermes living on into the Norie stage, in which
the gr_oup of_ Saqenites reticutati appears for the first time. The genus Saqenites
s. str. is not known in America, but is represented by the subgenus Trachysaqenites.
Subgenus TRACHYSAGENITES Mojsisovics.

1893. Trachysagen·ites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl., K.-k. geol. Reichsanstalt, ':Vien, vol. 6, pt. 2, p. 156.
1904. Trachysagenites, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of ·western
America: Proe. California Aca<l. Sci., 3d ser., vol. 1, p. 399.
Type.-A.mmon~tes

erinaceus Dittmar, Zur Fauna der Hallstatter Kalke, Geogn.palaeont. Beitr. von Benecke, Schionbach und Waagen, 1886, vol. 1, p. 380, Pl. XVII,
figs. 15-17, and E. von Mojsisovics, Cephalopoden der Hallstiittcr 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 nearly straight across
the venter, and provided with numerous rows of short spines arranged in regular
spiral rows at short intervals.
Septa ammonitic, deeply digitate.
Trachysaqcn1;tes 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 1rac1Lysagenites
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points to a glyphioceran ancestry, in common with the Tropitidre, while that of
Trctel~yoeras points to a derivation from the stock of Prolecanitidre.
But three species of Traohysctgenites are known, all confined to the Upper Triassic,
upper Karnic stage, :wne gf Tropites subbullatus, in the Alpine province, in which
horizon T. Herbiohi Mojsisovics occurs ali-30 in the Himalayas. In California Tradysagenites erinaoeus Dittmar, and T. Herbiohi Mojsisovics occur in the same horizon,
associated with Tropites subbnllat1ts, in the Hosselkus limestone of Shasta County.
SAGENITES (TRACHYSAGENITES) HE_RBICHI Mojsisovics.

Pl. XXVI, figs. 1-2; Pl. XXVII, figs. 1-4; Pl. XXVIII, figs. 1-18.
1893.

1904.

Sagenites ( Trachysagenites) Herbichi, Mojsisovics, Cephalopoden der Hallstlitter Kalke, Bd. 1:
Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 180, Pl. CI, fig. 3; Pl. CII,
figs.1-6.
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. XLVI, 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 ven_ter,. 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 . Tmchysagenites from 'Tradyoercts, with which it- is associated, and· the spiral arran~ement of
the spines separates it from Halo1'ites.
The septa are ammoni~ic, deeplJ digitate, more so than is usual with~ the 'IJ'OJjito£dea. The external lobe is divided by a ~hallow siphonal saddle into two short
narrow branches. The first lateral lobe is long, moderately broad, nnd divided·into
two branches at the end. The second lateral lobe is shorter_ and nar_rower, bl.!t. also
digitate. On the umbilical shoulder is a distinctly individualized auxiliary lobe, not
unlike the second lateral, but smaller. '(here are three lateral saddles, all narrow,
but long and deeply digitate. The antisiphonallobe is long and narrow, flanked by
two similar internai laterals on each side. This species grew to a very large size, the
specimen figured on Pl. XXVI, figs. 1 and 2 having a diameter of 110 mrn., 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 speeimen are as follows:
mm.

Diameter ........................................................... _._ ... . 110 1.00
Height of last whorl . : . .................................................. . 57 ..51
Height of last whorl from the preceding ................................... . 46
. 41
Width of last whorL ..................................................... . 57
.10
Iilvolution ............................................................·.. . 11
.10
Width of umbilicus ....................................... -.- .... ___ ... _.. . 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 cliameter. 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 ..................................................... ___ ....... _.
Height of last whorl ..... : _........ ·..................... _.c • • • • • • • • • • • • • • •
Height of last whorl· from the preceding ................................... _
Width of last whorL._ ............................................ _.......
Involution................................................ _... . . . . . . . . . . . .
Width of umbilicus .. .. . . . . . . . .. . . . .. .. . . . . .. . . . . . . . .. .. .. .. . . . . .. .. . . . . . .

30
16
12
19
4
3. 5

1. 00
. 53
. 40
. 63
. 13
. 11

In the adolescent shell the whorl is broader, the involution slightly less, and the
umbilicu:,; somewhat narrower.
The septa shown on PI. XXVII, fig. 2, were taken from a specimen at the diameter of 80 mm., and are necessarily mueh more complex than those figured by
Mojsisovics,a 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 specimens from the Alp:;.
The young of Saqe'm:tes 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 Glyphioceratidre 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 rnm. Fr.om then on there is little change in the characters except in
increasing lateral compression and complexity of septation.
aCephalopoden der Hallstiitter Kulke: Abhandl. K.·k. geol. Reichsanstalt, Wien., vol.·6, pt. 2,1893, Pl. CI, fig. 3
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Sagenites Herbichi is very likeS. erinace;us Dittmar, as figured by Mojsisovics,a
but differs from that species in its greater lateral compression, more numerous spiral
rows of knots, and mttch more numerous. and final radial ribs; also in S. erinaceus
the lobes are shorter and broader, the second lateral is small and scarcely divided,
while the auxiliary is repre,sented only by a small notch on the umbilical shoulder.
Horizon and locality.-Sagenites He:rlrichi Mojsisovics is common in the upper
Triassic of the Alps, zone of Tropites sttbbullatus. In California it is abundant in
this same horizon, associated with S. erinace1ts, Tropites subbullatus, JJiscot?'opites
sandlingensis, and Halob1:a 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, 3 miles east of Madison's ranch, and 6 miles northeast
of the Bully Hill mine, Shasta County, Cal.
Genu'< HALORITES Mojsisovics.

1878. Halorites, Mojsisovics, Die Dolomitriffe von Si.idtirol und Venetien, W"ien, p. 50.
1879. Halorites, Mojsisovics, Vorliiufige kurzeUebersicht der Ammoniten-Gattungen, etc.: Verhandl.
K.-k. geol. Reichsanstalt, Wien, p. 136.
1893. Halorites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wicn, vol. 6, pt. 2, p. 11.
1896. Halorites, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K.
Akad. Wiss., Wien, p. 578.

Type.-Ammonites Ramsatte?'i Quenstedt (1846), m F. von Hauer, Die Cephalopoden des Salzkammergutes, p. 22, PI. V Ill, figs. 1 and 2.
Subglobose, involute, deeply embracing, and deeply indented by the inner
whorls. Umbilicus very narrow, often closed. Sides convex, ventet high-arched
and broadly rounded.
Surface ornamented with cross ribs like those of Juvavites, 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 anunonitic, dolichophyllic, not deeply digitate.
Of the I£alorites s. str. only the group with the diagonal rows of knots, the
Oatenati, occurs in America, where it is found in the Upper Triassic, probably in
the Norie stage, associated with Rhabdoceras and Pstmdomonotis. I£alm·ites is
confined in the Alpine province and in India to the Noric stage. In America it is
represented only by IIalorite8 mne?'icanus Hyatt.
«Cephalopodcn der Hallstatter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6,

pt. 2,1893,

Pl.

c, figs. 2,3,and 4.
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HALORITES AMERICANUS Hyatt.

Pl. XXIX, figs. 1 and 2.
1864. Ammonites Ramsmwri, Gabb (not Quenstedt), Geol. Survey California, Palreontology, vol. I, p. 27,
·
Pl. Ill, figs. 21 and 2la.
1892. Halorites americanu.~, Hyatt, Bull. Geol. Soc. America, vol. 3, p. 398.
(Not 1846. Ammonites Ramsaueri, Qucnstedt (in F. von Hauer), Die Cephalopoden des Salzkammergutes, 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 IIalorites Ramsatte:ri, but it is not a member of
that group of .Acatenati; its nearest affinities are with the group of IIalorites catenati,
although on account of the imperfect preservation of the Californian specimens no
direct comparison with any European species may be made.
Horizon and locaUty.-Found by the Geological Survey of California in the
Pseudomonotis beds, Upper Triassic, of the Genesee Valley, Plumas County, Cal.,
near Robinson's ranch (formerly called Gifford's ranch). A similat form; possibly
the same species, was found by J. P. Smith in the Pseudomonotis beds of the
Muttlebcrry Canyon, West Humboldt Range, Nevada., associated with Pseudomonot1:s
subaironlaris, Rlwbdoceras Russelli, Arcestes Andersoni, and other forms similar to
those found with I£alorites american·us in Plumas County.
Subgenus HOMERITES Mojsisovics.

1893. Homerites, Mojsisovies, Cephalopoden der Hallstiitter Kalke: Abbandl. K.-k. geol. Reichsanstalt, Wien, vol. G, pt. 2, p. 13.

Type.-Ammonites semiglobosus Hauer (1855), Beitr. Kennt. Cephalopoden der
Hallstatter Schichtcn, p. 155, Pl. IV, figs. 10-i3, and E. von Mpjsisovics,
Cephalopoden-Fauna der Hallstatter Kalke, p. 57, Pl. LXXXIX, figs. 1-6.
Dwarfforms, involute, deeply embracing, subglobose wh?rls; umbilicus dosed,
sides convex, whorl highly arched with rounded venter. Inner whorls rounded and
with the sculpture of Halor·ites, but at the beginning of the body chamber at maturity
the whorl becomes fhtttened 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.
Hornerites occurs only in the zone of Tropites subbullattts 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.
Hmnerites is represented in America only by Hmnerites semiglobos1t8 Hauer.
HALORITES (HOMERITES) SEMIGLOBOSUS Hauer.

Pl. XXVIII, figs. 19-24.

-

1855. Ammonites semiglobosus, Hauer,.Beitr. Kennt. Cephalopoden-Fauna Hallstiitter Schichten: Denkschr. K. Akad., Wiss., Wien, vol. 9, p. 155, Pl. IV, figs. 10-13.
. 1893. Homerites semiglolwsus, Mojsisovies, Cephalopoden der Hallstatter Kalke: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 6, pt: 2, p. 57, Pl. LXXXIX, figs. 1-6.
1860. Ammonites semiglobosus, Haner, Nachtrag zur Kenntniss der Cephalopoden-Fauna <ler Hallstatter
Schichten: Sitzungsber. K. Akad. Wiss., Wien, vol. 4l, p. 145, Pl. IV, figs, 8-10.

Shell small, robust, involute, subglobose, deepiy- 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 abo occupy
intermediate spaces. They begin with a large pair of horn-like protuberances at the
beginning of the body chamber. The inner whorls are rounded, with ribs, like those
of I£alor·ites, running from the umbilicus across the low and arched venter, with no
interruption. On the cham he red part of the shell there are no spines and no keel,
so that the appe!trance 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 septa not seen. The California specimens agree with
those figured and described by Mojsisovics from the Alpine province.
Ho1·izon and locality.-Homerites semiglobosus was found by J. P. Smith in the
Upper Triassic of Shasta County, Cal., 3 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 Tropites subbullatus. It was also found by
H. V{. Furlong, 2 miles northwest of Brock's ranch, on the divide between Squaw
Creek 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 speeies.
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Genus TARDEOERAS Hyatt and S>nith, gen. nov.

Type.-7'ardeceras pMvum 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 chamber 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
lobe on the umbilical shoulder.
The young of this g·enus are like Steplwnites or Acrooliordiceras. Tardeceras
resembles Sibi1·ites, but is more involute than that genus, and also differs in its
smooth venter. It also resembles Juvavites, but differs in its lateral ribs, ceratitic
septa, and smooth venter. Tardeoeras is known only from the Upper Triassic zone
of Tropites subbullatus, of Shasta County, Cal., where it is represented by the
single species Tardeoercts parvurn Hyatt and Smith.
TARDECERAS PARVUM Hyatt and Smith, sp. nov.

Pl. LXXIX, figs. 11-20.

Dwarf form; involute, deeply embracing; whorl laterally compressed, with
flattened sides, rounded abdominal shoulders, and rather broad, flattened vente1:.
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 Sibirites, but is too involute, and the sculpture on the
venter is too faint for that genus. It also resembles Juvavites, but the character of
the sculpture, the flattened sides and venter, and the simple ceratitic septa forbid a
reference to that genus.
In its early youth this species has a low, broad trapezoidal whorl, and umbilical
ribs, with occasional constrictions and nearly smooth venter, as in Gastriooeras.
Then the form in adolescence resembles Stephanites W aagen, after which the
ribs are prolongfd until they cross the venter.
IIor£zon and locality.-Tardeoeras parvwn was found by J. P. Smith in the
Upper Triassic zone of TropUes subb1tllat1cs, 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 JUV A VI'I'ES Mojsisovics.

1879. Juvavites, Mojsisovics, Vorliiufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen
und Juvavischen Trias.: Verhandl. K.-k. geol. Reichsanstalt., Wien, p. 136.
1893. Ju:vavites, Mojsisovics, Oephalopoden der Hallstatter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 74.
1896. .Jwvavites, Mojsisovics, Obertriadischen Oephalopoden-Fv.nnen des Himalaya: Denkschr. K. Akad.
Wiss., Wien, vol. 63, p. 603.

Type.-Ammonites

Ehrlicl~i

Haner, Beitr. Kcnnt. Cephalopoden-Fanna der
Hallstatter Schichten, 1855, p. 155, Pl. IV, figs. 14 and 15 (not figs. 16-18); and E.
von Mojsisovics, Cephalopoden der Hallstatter Kalke, 1893, p. 79, Pl. LXXXIX,
fig. 11.
Involute, laterally compressed, with convex sides and rounded venter. Umbilicus narrow. Whorls deeply embracing, and deeply indented by the inner whorls.
Form subglobose, but sometimes flattened to subdiscoidal.
Surface ornamented with dichotomous rips that extend over the rounded
abdom~n, 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 Mojsisovicsa divides the genus into five groups, forming three subgenera:
1. Continui }
Juvavites s. str.
2. Interrnpti

3. Sci.~si

}

4. lntermittenies

5.

Dimorp~i.

Subgenus Anatomites.

Subgenus Dimorphites.

In the Continui the ribs run uninterrupted across the venter. In the Internpti the ribs are interrupted in the center of the siphonal area, and alternate
on opposite sides. Both of these groups appear to lack constrictioni'J. In the
Scissi and the Intenr"ittentes the ribi'J 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 thi~ constriction, appear. Neither
the constrictions nor the ribs parallel to the constrietions arc interrupted by the
ventral furrow, but run across the abdomen. In the Intermittentes the constriction divides the sculpture into distinct fields, in which a bundling of the ribs is
visible.
The Dimorp!u; are laterally compres~ed with high whorls, narrow venters, and
laek the constrictions. The ribs cross the venter, forming abdominal shoulder
angles.
"Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, 1893, vol. 6, pt. 2, p. 74.
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The groups of Sciss1: and Intermittentes make up the subgenus Anatomites
Mojsisovics, for which no type was cited, but of which Jtt?Javites rot1mdus Mojsisovics (Cephalopoden der Hallstiitter 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 Scissi.
Juvavite8 s. str., and Anatomites are both characteristic of the Upper Triassic,
Karnie, and Noric horizons, 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.
1893. Juvavites subinterruptus, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 6, pt. 2, p. 90, Pl. LXXXIX, fig. 13; Pl. XC, figs. 2 and 3; Pl.
CXXVI, fig. 16.

Form robust, involute, laterally colllpressed. 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 elosed, showing none of the interior volutions. The height of the whorl is somewhat more
than one-half of the total diametm·, and it is indented to one-half its height by the
inner volution. The width of the whorl is slightly less than the height, n,nd the
point of greatest width falls just above the umbilical shoulders.
The surface is orimmented 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 lob~ 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, seeond lateral. Ther·e are rdso three auxiliaries. The antisiphonallobe is long and narrow, flan~ed by five i!lternal 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 Juvavites inte7'ruptus
Mojsisovics in its greater thickness, more eomplex septa and greater curvature o:f .
the ribs on the abdominal shoulders.
Horizon and locality.-Juvavites subinterrzqJtu8 was first found in the Alps in.
the Upper Triassic, middle Karnic stage, below the zone of Tropites subbnltat1ts. It
was found by .J. P. Smith in the Upper T1·iassic, Karnic stage, z6ne of Tr·opites subbullatus, of Shasta County, Cal., near Terrup-chetta (Cottonwood Flat), on Squaw
Creek, 9 miles nor_theast of the Bully Hill mine, and 6 miles above Madison's ranch;
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also on Bro~k Mountain about 3 miles east of Madif)on's raneh, on the divide
between Squaw Creek and Pit River, Shasta County, Cal. The figured specimens
were colleeted near Terrnp-chetta,, on the divide between l::)quaw Creek and Pit
H.iver, Shasta County, Cal.
Subgenus ANATOMITES Mojsisovics.

1893. Anatomites, Mojsisovics, Cephalopoden dcr Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 74.
1896. Anatom·ites, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denksdu. K.
Akad. Wiss., Wien, vol. 63, p. 31.

Type._.:.Probably JtLvavites 1'0t1mdus Mojsisovics, Cephalopoden der Hallstatter
Kalke (1893), p. 98.
Su·bglobose, involute, deeply embracing,· convex sides and highly arched,
rounded ventnrs.
Surface ornamented with dichotomous ribs interrupted along the siphonal area,
and with periodie constrietions. This latter character is the sole distinction between
this subgenus and Jn•ua:vites s. str.
.
Besides the species described below one or two undescribed species have been
found in Califomia.
JUVAVITES (ANATOMITES) SUBINTERMITTENS Hyatt and Smith, 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.
Sprface 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 al:;o three or four deep constrictions to
eaeh revolution, dividing the sculpture into well-marked periods.
The septa arc animonitic, divided into a number of lobes and saddles, but·
they could not be made out in sufficient detail to draw.
J1LVa:vites snbintennittens is nearest of kin to Jnpavite8 interrnittens Mojsisovics,a
but differs from that Hpecies in the greater lateral compression of the whorl, and
the coarser ribs.
Horizon and locality.-Jnvavites subintermittens was found by J. P. Smith in
the Upper Triassic Karnic stage, upper part of the Tropites subbullatus beds, of
a CephAlopoden der Hallstii.tter Kalke: Abhandl. K.-k. gcol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, p. 112, Pl. XCIII,
figs. 6-10.
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Shasta County, Cal., near Terrup-chetta, on Squaw Creek, about 9 miles north. east of the Bully Rill 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 fig·ured specimen was collected on the divide between Squaw Creek and
Pit River, near Terrup-chctta, Shasta County, Cal.
Family SIBIRITIDM Mojsisovics.
Body chambei· long, whorl somewhat evqlutc, 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 not necessarily mean that it is the ancestral family of the suborder, for none of the others
in development go through a Sibi1·ites 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 Sibiritidre from the other
members of tpe Tropitoidea must have taken place in the Paleozoic, for Sibirites
is already characteristically developed in the Lower Triassic, in which formation
the Haloritidre and Tropitidre arc as yet unknown.
The Sibiritidre 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 Oolumbites Hyatt and Smith, known only in the Lower
Triassic of southeastern Idaho.
Oolumbites 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 Glypbioceratidre of the Paleozoic.
Genus SIHIRITES Mojsisovios.

1886. Sibirites, J\fojsisovics, Arktische Triasfaunen: Mem. Acad. imp. sci. St.-Petersbourg, ser. 7,
tome 33, No. 6, p. 58.
1893. 8ibirites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Roichsanstalt,
Wien, vol. 6, pt. 2, p. 327.
1895. Sibirites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 104: Mem.
Geol. Survey India, Pal. Indiea, sor. 13.
1895. Sibirites, Diener, Cephalopoda of the Mnscholkalk: Himalayan Fossils, vol. 2, pt. 2, p. 37, Mem.
Geol. Survey India, Pal. Indica, ser. 15.

Type.-Sibirites pret,ios·us 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 h~ight.
Surface omamented ~\Tith 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 Scldotheimia; later species may
develop thorns and tubercles at the point of division of the ribs, as in 003loceras.
It seems very doubtful to the writers whether the species assigned by
W aagen to Sibirites, 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 .Meekoceras beds of California are congeneric with
W aagen's Indian species, and for the present they arc assigned to Sibirites.
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 Noetling-i, and two as yet undescribed.
SIBIRITES NOETLINGI Hyatt and 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 voluti.ons. The height of
the last whorl is about three-sevep.ths 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 alternating. These begin, without knots, on the 1.!-mbilicus, 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 NoetUnqi is nearly allied to S. hircinus Waagen a 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.
HiJrizon and locctlity.---'-SibiPites Noetlingi was found by J. P. Smith in the
Lower Triassic Meekoceras beds of the Inyo Range, lnyo County, Cal., H miles
a Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, 1895, p. 123, Pl. IX, fig. 4: Mem. Geol. surv~y India,
Pal. Indica, ser. 13.

16918-No. 40-05--4
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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.
G-enus

OOL~UMBITES

Hyatt and Srnith, gen. nov.

1'ype.-Ootwnbites parisiamts Hyatt and Smith.
Form evolute, discoidal; whorls little embracing, and little impressed by the
inner volutions, low and increasing slowly in height.
Cross section .helmetshaped.
Umbilicus wide.
Body chamber at least one revolution in length.
Surface ornamented with lateral ribs, spiral strim, and frequent variees_
Septa consisting of a ·divided ventral lobe, a prineipal lateral lobe, and an
auxiliary. Internal septa consisting of a narrow antisiphonal lobe flanked by a
Rimilar lateral on each side. The divided ventral lobe and the. principal lateral
are slightly serrated, the other lobes and all the saddles are goniatitic, exeept the
auxiliary lateral lobe, which is occasionally serrated.
In adoleseence the whorl is trapezoidal in shape and is much broader and
more depressed than at maturity. At this stage the septtt are goniatitic and all
the characters resemble Gastrioc""!'as of the Carboniferous and Permian, from
which genus OolttmMtes seems to have originated; and it is probably a connecting
link between · the Tropitidre of the. Triassic and the Glyphioceratidre of the
Carboniferous.
Oolmnbites ·greatly resembles Dirwrites spin£plicat·us .Mojsisovicsa ( Olenekites
Hyatt), but differs from that group in its more trapezoidal adoleseent whorls, its
frequent varices, and its long body chamber.
Dinarites sp1~n£pricat·us and its
allies are said to have short body chambers and are considered a~:> the ancestors
of the group of Oeratites subrobust;us (Keyserlinqites Hyatt).
Ool·umMtes appears
to have given rise to Tropites, the 'young of which greatly resemble the broader
and more trape:widal species of OoZ.umbites.
Oolumbites also resembles Danubt:tes Mojsisovics, but differs from that genus
in its trapezoidal gastrioceran young, in its longer body chamber, its varices,
and fewer lobes.
Oolwnbites differs from Xenodiscus in its broader whorls and
smaller number of lobes, but more especially. in the eharacter of the young,
which in Xenoat:scus point to the Prolecanitidre as Paleozoic ancestor~:>.
For a long time Celtites has been reg·arded by some palcontolog·ists as the
ancestor of the Tropitidre, in spite of the fact that no eertain members of the
latter group have young stages in any way resembling Oeltites. This was because
the ontogeny of the Tropitidre points to an evolute ancestor with long body
chamber and lateral ribs, and destitute of keel and abdominal furrows. Oolwnb-ites
~---·-----

----

aArktische Triasfaunen: Mem. Acad. imp. Sci. St.·Petersbourg, ser. 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 Oeltites is not ,like thcni..
Occurrence.- Oolumbites is known at present only in the Lower Triassic of
southeastern Idaho, where it i!'; represented by Oolwnbites pm·isian~ts Hyatt arid
Smith, and four undescribed species. Itt; horizon is above the >r.one of jjfeeko.ceras
gracilitat£s, although at least two species of the Jtieekoceras ·gmcilitatis fauna were
found in the beds with Cblwmbites.
COLUMBITl!S PARISIANUS Hyatt and Smith, sp. nov.

Pl. I, figs. \l-14; Pl. LXl, figs. 1-21; Pl. LXXII, figs. 1-24.

This species is the type of Oolwnb·ites Hyatt and Smith, gen. nov.
Form evolnte, discoidal, laterally compressed. Whorls little embracing and
little indented by the inner volntions. 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 m.aturity the sculpture is weak, c~msisting of low umbilical folds, whieh
extend up the sides and occasionally across the venter, being much weaker on
the ventral port.ion of the whorl. These folds curve sharply forward on the
flanks, forming a broad sinm; on the venter. Parallel with them are frequent
weak varices, which are distinct on the cast, but scarcely visible on the outer
shell. The surface of the shell is ornamented with fine cross strire of growth
parallel with the folds, and weaker spiral stria:~.
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 prineipal lateral, and
the auxiliary are slightly serrate~, 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 rnm. 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 sculptui·e is almost obsolete on the venter, but the
varices arc more strongly marked than. at maturity. The flpiral strim 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 Oastrioceras of the Carboniferous,
· from which genus Colmno£tes appears to. have been de.rived, 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 Oobunbites was
found are in the Lower Triassic, but that they belong to the Mesozoic is shown
by the association of Meekoeeras, Prionolobu8, Oeltite8, and P&ntdo8ageeeras, of which
the species are in part identical with forms from the zone of Xeekoeera8 gracili~at-£8
which lies below the Col1tm.bite8 beds.
OolurnMtes pari8ianu8 bears some resemblance to Dinarite8 avi8iamt8 Mojsisovics a of the Middle Triassic Laclinic horizon, of the Mediterranean region, but
differs from the European species in its greater evolution, in its weaker sculpture
at maturity, its stronger ornamentation in adolescence, and its long body chamber.
Ool1tmbite8 pari8iamt8 resembles externally DanuMtes Strongi 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 stopks, in spite of their convergence in appearance at maturit~r.
Hm•izon and locality.- Oolumo£tes pari8iamt8 was found by Mr. R. S. Spence
1 mile west of Paris, Bear Lake County, southeastern Idaho, associated with
P8eudo8agecera8 intermontanum Hyatt and Smith, Prionolob1t8 Jaek8on·i Hyatt and
Smith, J1feekoeeras, sp. nov., Opllieeras ~-.~'pencei Hyatt and Smith, Oelt,ites, sp. nov.,
three or four other species of Oolumbite8, and some other undetermined forms
.This bed lies abov,e the beds with J1feekoeera8 gracil£tatis, which outcrop ncar by,
but it still belongs to the Lower Triassic, and is the probable equivalent .of the
Olenek horizon of northern Siberia.
Family TROPITIDJE Mojsisovics.
Form evolute or involute, whorls usually laterally compressed, but m 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 ammonitic, doliehophyllie in all except some revcn:;ionar,y or primitive genera, in which
they are goniatitic. The young stages of the Tropitidre all are robust, helmeta Cephalopod en dcr Mediterranen Triasprovinz; Abhandl. K .-k. gcol. Reiclmwstult, \Vien, vol. 10, 1882, p. 13, Pl.
XXVII, figs. 17-21.
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shaped, with smooth sides, ventral keel, and g-oniatitic septa,. resembling the
genus Sty1·ites, which may then be thought to have preserved the primitive
characters of the family. Below the Styrites stage the. young resemble Gastrioceras of the Glyphioeeratidre, from which group the 'l'ropitidm probably descended.
Ool~tmb·ites is probably the connecting link with the Glyphioceratidm.
Characteristic members of the Tropitidre are not known below the Upper
Triassic, but S£byllites ?ccurs in Nevada in beds that belong to the Middle Triassic. The greater part of this family is confined to the Karnic stage of the
Upper Triassic, in whieh horizon Tropitidt-e are abundant in the Alpine province,
in the Himalayas, and in Califomia.
The Tropitidr.e are represented in the American Triassie by Tropites, PM'atrop~tes, Sibyll-ites, Tropicelt·ites, Discotr-opites, and Tor-nq•ttistites, all confined to the
Upper Triassic, with the exception of S?:byll?:tes, which is found in Nevada only in
the Middle Trias;,;ic.
Genu"' PARA'J:'ROPI'J:':I<'JS Mojsisovics.

1893. Paratropites, Mojsisovics, Cephalopodcn cler Hallstatter Kalke: AbhandL K.-k. geol. Reichsanstalt, Wien, vol. 6, pt.. 2, p. 184.
1904. Pm·atropites, J. J>. Smith, The Comparative Stratigraphy of the Marine Trias of 'Vestern America,
Proc. California Acad. Sci., 3d ser., vol. 1, p. 395.

Mojsisovics gave this name to what he considered a subgenus under Tropites,
.and did not name any type nor mention any species under the diagnosis. The first
species described by him under this g-roup, Pamtropites bidichotomus Mojsisovics
(Ceph. HallsUitter Kalke, p. 234, Pl. CXXVH, fig. 11), would then aceording to
usage become the type, but it is neither characteristic nor well known. The commonest and best known species of the group, Pamtropites Sat-ur-mts Dittmar, would
seem much better as the basis for the generic diagnosis, and this form, along with
Pandr-opites Sellai Ylojsisovics, must have served the author as prototype of the
group .
.The form is laterally compressed, deeply em bracing, and deeply indented by
the inner whorls. The sides are flattened-convex, the venter narrow, and the whorls
usually mueh higher than wide. The umbilicus is narrow, the inner volutions
usually being concealed. Umbilical knots are present on most species, and from
the;,;e dichotomous ribs run with gentle forward curve up the flanks and bend forward
on the abdominal 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.
Th~ septa are ammonitic but not deeply digitate, dolichophyllic, of the Tr-op£te8
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. Paratropites seems to be equal~y 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 Pctratropites the adult whorls differ
little from the youthful stages, while in 1'ropites and JJiscotropites great changes
.take place in growth.
Under this genus two groups of species may be recognized: (1) Group of
Paratropites Seltai Mojsisovics, characterized by the strong lateral ribs, Paratrop1:te8
.s. str. (2) Group of Paratrop1:te8 americaiL·us Hyatt and Smith, characterized by
obsolescence of the ribs, which persist faintly only in early youth, subgenus Uymnotropite8 Hyatt and Smith.
Pr:tratropite8 appear in the Mediterranean region, ~n India, and in California
in the Karnic stage of the Upper Triassic, and, according to our present knowledge,
is entirely confined to that horizor1.
In the zone of Tropites subbullatas of Shasta County, Cal. Par•clt?'opite8 is
Tepresented by two species identical with Alpine forms, P. Sellai Mojsisovics, and
P. lJittmari Mojsisovies, besides a large number of new species closely related to
Alpine forms. These species will be described in a later paper.
The subgenus Gymnotropite8 is not recorded outside of California, although
Pamtropites J1£arii Mojsisovics, of the Alpine province, may be a transition to
.t~is group.
PARATROPITES SELLAI Mojsisovics.

Pl. XXX, figs. 6-10; Pl. XXXI, figs. 1-26.
1893. Trupites (Paratropites Sellai) Mojsisovics, Ccphalopoden der Hallstiitter Kalke: Abhandl. 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. 2:l.
1866. Ammonites Saturnus (pars), A. von Dittmar, Zur Fauna der Hallstiitter Kalke: Geognost ..
palooont. Beitr., yol. 1, p. 367, Pl. XVI, 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 whod is highly
arched, with convex sides, and rounded venter, but in age the sides become
flattened, the abdominal shoulders pronouneed, and the venter somewhat flattened.
The umbilicu.s 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 base 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 Yirtually closed. On the venter there is a low median keel, bounded by
shallow but distinct 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 sh?uldcr to the margins of the keel furrows. These ribs are usually
dichotomous, 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 distinct.
Septa ammonitic, but simple, not deeply digitate. The external lobe i8 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 Parat1'opites Sellcti resemble Gastrioceras in their wide
umbilicus and low helmet-shaped whorls. The keel appears at diameter of 2 mrn.,
while the lateral ribs do not develop until the diameter of 3.5 rnm. is reached. The
septa begin to be annnonitie at diameter of 4 mm. The development of the species
is unusually simple for such n 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. It is there.fore highly probable that in the
early adolescent stage of Pamtropites is seen a good indication as to what the
ancestor of Tropites was like, involute, robust, with highly arched whorl, rounded
abdomimtl shoulders, strong keel without bordering furrows, obscure umbilical ribs,
and simple goniatitic septa. No mature form is yet known possessing these
eharacters, but they arc seen also in the young of Tropites and Discotrupites, and
many of them are preserved, although considerably modified, in mature forms of
Styrites and J.iropiceltites.
Pamt1'opites Sellai is most nearly related toP. Saturn'us 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 specie:-; given by Mojsisovics are indistinguishable, and from a careful
examination of the original specimens of the two, on~ of the wi'iters (A. H}~att) is
convinced that there are intergradations between P. Sella't and P. Sat~t1'ntts. Among
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more than fo.ur hundred American specimens of this species, however, the writers
could find none with the characters attributed toP. Satttrnus, and they have retained
the name proposed by Mojsisovics.
This species is also closely related to P. Dittmari Mojsisovics, with which it is
associated both in the Alps and in Oilifornia, but differs from that species in its
more robust, thicker whorl, P. Dittmari being thinner !Lnd more discoidal.
IIorizon and locality.- Paratropites Sellai is very common in California in the
the Karnic stage, Upper Triassic zone of Tropites subb·ullattts, of Shasta· County.
The :figured specimet1s all came from Brock Mountain, on the divide between Rquaw
Creek and Pit River, about 2t 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. Tropites
subbullat~t8 Hauer, Discotropites sandlingensis Hauer, Proctyrlonwtdilus tn:adicus
Mojsisovics, 8agenites Her·bicki Mojsisovics, and Halob£a s·upm·ba Mojsisovics.
Subgenus GYMNOTROPITES Hyatt and Smith, subgen. nov.

Type.-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 k~el, with
little or no marginal furrows. Umbilicus narrow. Sides almost smooth, ornamented only with cross strioo. In some forms transitional to Pamtropites s. str.
there are in the adolescent stages obscure rudiments of the lateral ribs.
Septa ammonitic; external lobe divided by a siphonal saddle. There arc
usually two lateral'! and a small auxiliary lobe.
This ;;nbgenus 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 Paratropites. It also
resembles Styrite8, but differs from that genus in its more robust form and
ammonitic septa.
Oymnotropites 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 Hyatt 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 narro'v with obscure abdominal 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 witlth 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 nearly one-half the
height.
Surface of the 1-:lhell nearly smooth, ornamented only with fine cross strire,
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 la~erals 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 Paratr·opites, indicating the origin of this group of smooth
forms. This species resembles Paratropites j}farii Mojsisovics, but is thinner
and smoother. It has a stronger external resemblance to Styrites Reiniscl~ii
Mojsisovics," but differs from that species in having ammonitic instead. of
goniatitic septa.
H~orizon and locality.-Pamtropites ( Gymnotropites) mnericanus Hyatt and Smith
was found by J. P. Smith in the Upper Triassic zone of Tropites subbultatus, of Shasta
County, Cal., 3 miles east of Madison's ranch, on the divide between Squaw Ci·eek
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.
Genus SIBYLLI'.l'ES Mojsisovics.

189::l. 8ibyllites, Mojsisovics, Cephalopoden cler Hallstatter Kalke: Abhancll. K.-k. geol. Reichsanstalt,
'Vien, vol. 6, pt. 2, p. 314.

Type.-Sibyllites tenu.ispinctt·us Mojsisovics, Cephalopodcn der Hallstatter Kalke,
p. 314, Pl. CXX, figs. 1 and 2.
· Evolute, widely umbilicate; inner whorls with rounded venter, becoming sharpened in age into a sort of keel.
Sculpture on the inner whorls in form of ribs or knot::;, which become weaker
with age. Fine spiral lines on the outer shell. Body chamber more than one revolution long.
Septa ammonitic, but not really 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, Sibyllites Louderbacki Hyatt and Smith, from the Middle Triassic
of Nevada ·
a Cephulopoden dcr Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 281, Pl. XXI, fig. 3.
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SIBYLLITES LOUDERBACK! Hyatt and Smith, sp. nov.

Pl. LXXIV, figs. 10-12.

Form evolute, discoidal, whorls low and broad, mcreasing slowly in height,
rather deeply embraci"ng 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 rather 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 Mojsisovics to SibylUtes, but is nearer to
Sibyllites planorbis Hauer," from the Middle Triassic zone of Oerat-ites trinodosus,
of Bosnia. But the American species has weaker scuipture 1tnd simpler septa.
~Horizon and locatity.-Sibyllites Loudm·backi 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 Anolcites Whitneyi, Oeratites lmmboldtens1:8,
Beyrichites rotelliform'is, and many others. The specific name is given in honor of
Dr. G. D. Louderback, of Reno, Nev.
Genus TROPlCELTI'.I'EJS Mojsisovics.

1893. Tropiceltite8, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl.
anstalt, Wien, vol. 6, pt. 2, p. 369.

K.-k. geol. Reiehs-

Type.- Tropicettites rot'Undtts Mojsisovics, Cephalopoden der Hallstatter Kalke,
p. 370, Pl. CXX, fig. 9.
Dwarf forms. .Evolute, little embracing, discoidal, depressed whorL.;;; of which
the breadth is usually greater than the height. Cross section low helmet-shaped.
Umbilicus wide. Venter rather broad, and provided with a shar·p 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 obsolete on the abdominal shoulder.
Septa goniatitic.
Mojsisovics dividet> this genus into three groups: (1) Tropicelt'1;tes costat£,
(Tropiceltites 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
a Qephalopoden a us der Trias von Bosnien: Denkschr. K. Aka d. Wiss., Wteu, 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; (3) Tropiceltites arietiformes characterized by the very numerous
volutions, the strong lateral sculpture, and the deep furrows bordering the central
keel. The Tropicelt,ites laeves and T. ariet1j'ormes together make up the subgenus
Arnioceltites Mojsisovics.
Only Tropiceltites s. str. is known in America, in the Upper Triassic, zone of
Tropites subbullatus, of Shasta County, Cal. This group appears in 'Europe in the
lower Karnic stage, and persi::;ts until the Noric. Only a single species is known
in America.
TROPICELTITES FRECH! 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 n.arrow and deep.
Surface ornamented with strong lateral ribs which at maturity cross the keel in
folds, but in adolescenqe 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 ribs; the form is
depressed a.nd broad, and resembles Stephan'ites \Vaagen, which may he the parent
form of this group. Tropiceltites Frecld in all e::;sential character::; agrees exactly·
with the group of T. rotund'ttS.
IIorizon and locality.-Tropiceltites Freclii was found by .J. P. Smith in the
upper Triassic, zone of Tropites Sttbbullatus, of ShasttL 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 bet,veen 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 TORNQUIST'I'I'ES Hyatt and S1nith, gen.. nov.

Type.-Tornquistites evolut·us 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 croc;s
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 hig;her whorls, and
a distinct ventral keel; like' Styrites Mojsisovics. This genus resembles Lecan-ites
¥ojsisovics, but differs from it in the faint serration of the lateral lobe and in
the young stages.
Tomquistites is represented. by two species in the zone of Tr,opites subbullatus,
of Shasta County, Cal. One European species probably belongs under this genus,'
"Isculites" obolinus Dittmar, described as L~cul-ites by Mojsisovics (Cephalopodcn
der Hallstatter 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 sta.ges were not
studied, but this showed the thread-like elevation on the venter, the faint lateral
sculpture, and the wea.kly ceratitic lateral lobe. The generic na.me is given 111
honor of Prof. Alexander Tornquist.
TORNQUISTITES EVOLUTUS Hyatt and Smith, sp. nov.

Pl. XXXII, figs. 11-21.

Evolute, laterally compressed, widely umbilicate. W,horls 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 ~horl is slightly less than one-third of the
total diameter, and the width is about two-thirds of the height. The indentation
is al;>Out 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 nettrest to "Isculites" oholi1vus Dittmar, which probably belongs to the same
genus but differs from it in the greater evolution and stronger sculpture.
Horizon and locctl?:ty.-Tornquist,ites evol1d1tS is rather common in the Upper
Ti·iassic, zone of Tropites subb?tllat?ts, 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-halt mile north of the trail from Madison's to
Brock's ranch on Pit River.
Genus DISOOr!:'ROPIT'ES Hyatt and Srnith, gen. nov.

1879. Eutomoceras, Mojsisovics, Vorliinfige knrze Uebersicht der Ammoniten-Gattnngen der Mediter_
ranen und Juvavischen Trias: Verhandl. IC-k. geol. Reicheanstalt, Wien, p. 136.
18\Jil. Eutomocera.q, Mojsisovics, Cephalopodcn der Hallstiitter Kalke: Abhandl. K.-k .. geol. ReichsRJ?.stalt, Wien, vol. 6, pt. 2, p. 283.
(Not 1877 . .Eutornocera.', Meek., U.S. Geol. Explor. 40th Par., vol. 6,

I?·

126.)

Type.-Ammonites sandl?:ngensis Hauer.
Involute, discoidal, laterally compressed; whorls deeply embracing, and deeply
indented by the inner whorls. Sides flattened; venter narrow, acute, imd surmounted 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
distinct spiral lines, giving a reticulated aspect to the surface. No constrietions
or vances 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 Pamtrop£tes 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 Discot1·opites appear also on the shell
of the group of Trop£tes 81tbbullatus 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 especially like those of Paratropites,
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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Di8cotropites to the cylindrical Tropites 1ntllctt-i, so that there can be no 'question
as to the propriety of classing these seemingly very different forms in the same
family.
In classifying the ammonites of the European Triassic, E. von Mojsisovics"
assigned Ammon?:tes 8andlingens£8 Hauer to Hyatt's gcnuf:l Ji)utomocera8, which
was based on a single imperfect specimen from the Middle Triassiu of Nevada.
Later collections made in the 'Vest Humboldt reg·ion of Nevada show that
E1ttmnoceras Laubei Mcek,b the type of the genus, has ceratitic lobes, and belongs
to the Ceratitoidea, being much more closely allied to I£nngarites th.an to the
Tropitidm. The generic diagnosis of Eutomoceras given by Mojf:lisovies c was based
entirely on Ammonites sandlinqensis Hauer, and kindred species in the Upper
Triassic, Karnic stage, of the Austrian Alps, and not on E1domoceras Laubei Meek.
Mojsisovics divides the European species assigned to Eutomoceras into two groups:
(1) Eutornocerata striata; including E. sandlinyense Hauer, E. T!teron Dittmar, E.
Plinii Mojsisovics, E. ac'td'itm Mojsisovics, E. dcn1tdatum Mojsisovics. (2) Eutornocerata punetata; including E. ptmetatwn Mojsisovics, E, Smyel?: Mojsisovics.
The American species, E. La-ubei Meek, was assigned to the group of Entmnocerata
pnnctata.
The first group ( Eutomocems sandl-£ngense) was eharacterized 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 Mojsisovics to Eutomoceras agrees with
Eutomoceras Laube£ Meek, but all have the general characters of Arnmonites sandlinyensi8 Hauer, and clearly belong to the Tropitidm, with which the American type
species has no affinity. This group, however, is generically distinct, and therefore
the writers propose for it the name D1:scotropites Hyatt and Smith, gen. nov.,
with "Ammonites"' sctndlingens'is Hauer as the type. Discotro]Jites is known only
in the Upper Triassic, Karnic stage; in Europe it is represented by the species
assigned by Mojsisovics to E~ttomocems. In America it is represented in the zone
of Trvpites subbullatus by Di8cotropites sandlinqensis Hauer, and by several other ·
species, of which one belongs to the group defined by Mojsisovies as Eutomocerata
punctata and the others to the Eutmnocerata striata, all closely allied to their
European congeners.
a Vorliiufige kurze Uebersicht der Amrnoniten-Gattungen der 1\fcditerranen und Juvavischen TPias: Vcrhandl.
K.-k. geol. Reichsanstalt, Wien, 1879, p. 136.
bU. S. Geol. Explor. 40th Par., vol. 4, 1877, p. 126, Pl. X, figs. 8 itnd 8a.
c Cephalopoden der Hallstiitter 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 sa.ndl:ingensis, Hauer, Ueber neue Cephalopoden aus den l\farmorschichten von Hallstatt und Aussee: I-laidinger's Naturwiss. Abhandl., vol. 3, p. 10, Pl. III, figs. 10-12.
1866. Ammonites sa.ndlingensis, Dittmar, Znr Fauna der Hallstiit.ter Kalke: Geognost.-palaeont. Beitr.,
vol. 1, p. 370.
1893. Eutomocera.~ sa.ndlingense, E. von 1\'lojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl.
IC-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. '285, Pl. CXXX, figs. 11-13; Pl. OX XXI,
figs. 1-11.
1904. Eutomoceras sa.ndlingense, J. P. Smith, The Comparative Stratigraphy of the Marine Trias
of Western America: Proc. California Acad. Sci., 3d ser., vol. 1, p. 397, Pl. XLVI, fig. 10;
and Pl. XLVIII, figs. 5-6.

Type--D£scotropites, 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 cif its height by the inner volution, and conceals three-fourths of that volution.
Surface ornamented with numerous :tine 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 narrower than the intercostal spaces; there are about sixty to a
revolution on the mature shell. Jn addition to the ribs there are numerous :tine
spiral lines, which crossing the ribs give to them a beaded appearance. Both ribs
and spiral lines show distinctly on the cas~ as well as on the shell. Around the
umbilicus there is a row of small knots, the remnant of coarse umbilical ribs in the
Trop£tes ~:;tage 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 ~obe is flanked by three internal laterals.
Mojsisovics described the second lateral as an auxiliary, but it is too well developed to be considered as such, especially since the occurrence of the real auxiliary
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on the umbilical shoulder makes suc\h a definition incorrec.t. The septa figured by
Mojsisovics were taken from a small specimen on which the auxiliary was not yet
distinctl.v developed.
The young of Discotropi~es sandlingensis are robust and not discoidal, resembling Paratropites; they can, however, be distinguished from that gepus by their
sharper venter. In the earlier stages the sculpture is much rougher than at
maturity, resembling that of I'ropites; but in .Discotropites sandlingensis the ribs
appear before the keel at the diameter of 0.9 rom., while the keel does not appear
until a diameter of 2. 7 mm. is reached. . In all. species of Tropites and Pamtropites
examined by the writers the keel appears before the lateral ribs are developed.
From the development of this species it is clear that Paratrop1:tes 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 Oastrioceras, 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.
mm.

mm.

Diameter._._ .............................. ~ ....... ___ ...... _....... _... . 1. 36 2.68
Height of last whorL ... _............................................... .. .52 1. 32
Height of last whorl from the preceding ............. _............... _._._. .37
. 92
Width of last whorl ... __ ................................................ . . 70 1. 92
Involution ..•. __ ...... __ ........... _·............ _. _.............. _..... . . 15 . 40
Width of umbilicus .................................................... .. .43 . 65

This gastrioceran stage makes it evident that .D1:scotropites developed out of the
Glyphioceratidre, probably from Oast'l"ioceras 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 Tropites show what it is like. S,tyrites fills part of these requirement;;, but bas
lost the ribs, become more involute, and is thus itself highly specialized in most
respects. Tropiceltites, too, bas preserved many of the characters of the unknown
primitive form, hut has also acquired some 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 sandlingen8£s 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 Hca])()Ceras.
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The agreement with the figures and descriptions given by Mojsisovics of
IJiscotmpites sandlingensis, of the Alpine province, is as perfect as could be wished
for. The only possible difference is in the development of a distinct n,uxiliary 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 lik~ each other.
Mojsisovies assigned ..Ammonites sandlingensis Hauer to Eutomoceras Hyatt,
which was based on a single imperfect specimen from the Middle Triassic of Nevada.
Further collections of the type, Eutonwcems Lmtbei Meek, have shown that its septa
arc ceratitic, and that it belongs to the Ceratitoidea, being closely allied to
lTungarites. The generic diagnosis of Eutomocems given by Mojsisovics was based
on Ammonites S(JfJidlingensis, and therefore thit~ group needs a new name. The
writers have called it IJiscotrop1:tes, with ..Ammonites sandlingensis Hauer as the
type.
Dimenwions o.f the specimens figured on Pl. XXXV, figs. 1 and 2.
mm.

Diameter. _______ .. ___ . __ ...... __ .. _...... - _..•...... -- _.......... - _______ . . • • . .

70

Height of last whorL_ .. _--. ___ -- __ ._ ... --- .. ---- .. - __ .--- .. -----_-- _______ ._---Height of last whorl f~om the preceding._ ...... -_ .......•... __ ...... __ .. _________
Width of last whorl. __ --- .... ______ . __ . _______ . ___ .·--- ____ ... '-. __ '- _____ .. ___ .

37
25
19

Involution. __ -- ______ .. ---- ... _..... --- ..... --- .. --_ .. - ... -.----- .. ___ .-----____
Width of umbilicus _.. __ ...... - .. - _... - .. ------ ... - .. - .. --- .......... _. ____ . ___ ..

12
9

IIorizon ctnd locality.-IJiscot1'opites sandlingensis is common in the Upper
Triassic of Shasta County, Cal., :wne of T1'opites subbullatus, 3 miles eRst 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.
Genus TROPITES Mojsisovics.

1875. Tropites (pars), Mojsisovics, in M. Neumayr, Die Arnmoniten der. Kreide und die Systematik
der Ammonitiden: Zeitsch. Deutsch. geol. Gesell., vol. 27, p. 889.
1879. 'I'ropites (pare), Mojsisovics, Vorliiufige. kurze Uebersicht der Ammoniten-Gattungen der
M.editerranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 136.
1893. 'l'ropites (pars), Mojsisovics, Cephalopoden der Hallstatter Kalke: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 6, pt. 2, p. 184.
1896. 'l'ropites (pars), Beitr. Kennt. der Obertriadischen Cephalopoden-Faunen des Himalaya:
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 8ubbullatus Hauer, Ueber neue Cephalopoden aus den
Marmorschichten von Hallstatt und Aussee: Haidinger's Naturwiss. Abhandl., vol.
3, 1849, p. 19, Pl. IV, figs. 1-4 (not 5-7); also E. von Mojsisovics, Cephalopoden _der
Hallstiitter Kalke, 1893, p. 187; Pl. CVI, figs. 1, 2, 3, 5, 7; Pl. CVUI; Pl. OX,
fig. 6.
Moderately evolute whorls, not deeply ern bracing, 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 bqdy 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 oi·namented 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 lobe
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 greatly,
the're is a corresponding variation in the number of the lateral lobes. The body
chamber is long, at least a revolution in length.
E. von Mojsisovicsa divides Tropites into five groups: (1) Tropites bullati
(Tropites s. str.); (2) Tropites spinosi (subgenus Anatropites); (3) Tropites labiati
(subgenus Paulotropites); (4) Tropites cequabiles (subgenus Paratrop·ite11); (5)
Tro_pites qaleoll (subgenus H£crotro_pites).
,
Tropites bullati have the general characters of the type species, the robust,
broad, little embracing whorls, with prominent umbilical shoulders ~nd 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 arc 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 Hallstatter Kalke: Alhandl. K.-k. geoL Reichsanstalt, Wien, vol. 6, pt, 2, 1893, p. 184.
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Tropites mqnabiles 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 arc 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 Tropites that has been cited from the Lower ,Jura of the
southern Alps does not belong to this genus, but to the Arietidm.
The sudden appearance of the typical Tropitidre, with apparently many identical 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. Somewhere in the world this group must haye 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 Tropites has ever been described from America, but in the
Tropites subbullatus beds of Shasta Conn ty, Cal. , were found T. wbbullatus Hauer,
T. torquitlus Mojsisovics, and a large number of undescribed species of this genus.
TROI'ITES 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 uud Aussee: Haidinger's Naturwiss. Abhandl., vol. 3, p. 19, Pl. IV, figs. 1-4_;
(not 5-7).
1893. 'J.lropites subbullatus, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 6, pt. 2, p. 187, Pl. CVI, figs. 1, 2, 3, 5, 7; Pl. CVII; Pl. OVIII;
Pl. OX, fig. 6.

Form subglobose, broad, evolute; ~ross 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
111argins 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 ~he diameter of the shell, and is about twice the height. The
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whorl is indented to about one-fourth its height hy 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 o:f 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
dichotomou.s, 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 arc
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 eg1·ession, 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 Tropites subb·ullatus are 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 strire 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:
Dimension.~

of specimen figured on Pl. XXXIV, .figs. 12-14.

mm.

Diameter ... __ ..... __ ... _____ . ___ ... __ ..... _________ ..• ____ . _• __ ... ___ .. _. _.... __ 7. 3
Height of last whorL._ .. ______ . __ .. __ . ___ ._. ____ .• ____ ... ___ •. ___ . _. __ .. ___ . _... 2. 6
Height of last whorl frorri the preceding .. _________ .. ______ •. ________ . _. __ ... ___ .. 1. 9
Width of last whorL .. _._._. __ -~-· ___ . _____ --·. __________ .·---.-·- .. __ . ___ .·-- .. 7. 3
Involution ..... _... _. __ ._._. ______ ... ___ ._. ____ •. ____ ._ .. _•••. ___ .,. __ . ______ ._. . 7
Width of umbilicus _. ___ .. ____ • _. ___ ... ___ .•. __ ..... ____ ..• ____ • ___ . ____ . _. _. _.. 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 hegins 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. XXXIV, figs. 6-8.

mm.

Diameter __ .. __________ _: _.. _________ ... _.•. ___________ ... ______ . __ .......•.. _ 16. 5
Height of last whorl _... _.. _.. _.. _....... _.. __ ........ _____ ........... _.... _..
6. 5
Height of last whorl from preceding .• _._ ... _._ ... ___ . ___ . __ ..... _-_ ....... ~....
5
Width of last whorl ....•..... _............... ___ ...... _... _____ ... ___ ... ____ ._. 16. 5
Involution .......... , . ____ ..·.......... ___ .. _..... ·.- ___ ... _......... -.... . . . . . .
1. 5
Width of umbilicus _..... _. _.. ____ ...... _.. _. ________ ,. _. _. _____ . _..•...... _. _ 6. 5
Dimensions of specimens of 'I'rop·ites subbullatus.

Successively larger specimens gave the following dimensions:
mm.

mm.

mm.

mm.

40
60
Height of last.whorl ___ . _.....•. _. -.- ___ ... _. _.. ___ ..... _., ... . 10
15.5 22
Height of last whorl from the-preceding ... -. ____ .. _._ ... _.... _.. .
11
15
7
Width of last whorL ____ .... _.. _____________ . __ .... _____ ..•... 25
37
44
Involution._ ..... __ ........ _.. _.. __ .... _.. _. _______ .·. ____ ... _.
3
4.5 7
Width of umbilicus __ .. __ . __ .... _. ____ .. __ . _...•. __ .• _. _____ . _ 7.5 14.5 25

so

Diameter_ ...•. _.... __ . _____ •. ___ .. _________ . ___ . _..-- ________ .

25

32
·19
56
13
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 degeneration in loss of distinct sculpture.
The Alpine specimens of Tropites subbullat1t8 are extremely variable, so that it
· is almost impossible to define the limits of the species. The same t_hing 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 European forms .
.liorizon and localitv.- 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 h~ri'zon 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 discovmd by Dr. H. W. Fairbanks.
The specimens figured in this paper ·were collected at tJ:1at 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 l3en 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
goniatitic, ceratitic, or ammonitic, of the brachyphy llic type. The Arcestoidea seem
to be derived from the gastrioceran branch of the Glyphioceratidre, probably from
Adrianites or Agathiceras~ Under this group belong the Popanoceratidre, Cyclolobidre, Arcestidm,.and Cladiscitidre. The Popanoceratidre are known in the Carboniferous and Triassic; the Cyclolobidre only in Carboniferous; the Arcestidre and
Cladiscitidre only in the Triassic. Only the Popanoceratidre and Arcestidre are
represented in the American Triassic.
Family POP ANOCERATID.lE Hyatt.
Subglobose, involute, smooth form~, with long body chamber, and trirenidian
or prionidian septa. This group is the chief representative of the Arcestoidea in the
Lower Triassic, where it is common. In the Amerimtn Triassic the Popanoceratidre
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.
Gen. us POPANOCERAS Hyatt.

1883. Popanoceras, Hyatt, Genera of Fossil Cephalopods: 'Proc. Boston Soc. Nat. Hist.,.vol. 22, p. 337.
1886. Popanoceras, 1\fojsisovics, Arktische Triasfaunen: 1\fem. Acad. imp. sci. St.-Petcrsbourg, ser. 7.
tome 33, No. 6, p. 65.
1894. Parapopanoceras, Haug, Les Ammonites du Permien et du Trias: Bull. Soc. geol. France, ser,
3, tome 22, p. 395.
1901. Popanocera8, F. Frech, Lethooa Palreozoica, Bd. II, Lieferung 3, p. 5t2:

'Type.-Goniatites kingianus 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, subglobose, 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 t?e Triassic, but some of its
descendants are common in that formation.
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Subgenus PARAPOPANOCERAS Haug.

1894. Parapopanoceras, Haug, Les Ammonites du Permien et du Trias: Bull. Soc. geol. France, ser.
3, tome 22, p. 395.

T.1fpe.-Popanoceras Verneuiti Mojsisovics, Arktische Triasfaunen, p. 65, Pl.
XV, figs. 5-9, from the Middle Triassic of Spitzbergen.
Form subglobose, moderately involute; whorls compressed and deeply embracing; umbili~us open,. deep, and rather narrow.
Scufpt)lre, consisting of varices and striro, running nearly straight across the
venter, instead of bending sharply backward.
Septa distinctly prionidian instead of being merely trironidian, as in Popanoceras s. str., of the Permian. The serrations run far up on the sides of the
saddles, showing that the form is transitional to ..Arcestes.
Hang 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
therefore prefer to class this as a subgenus, in order that the taxonomic groups
may be more uniform.
As defined by Hang, Parapopanoceras is known only in the Middle Triassic
of northern Asia and California. E. von Mojsisovics a proposes to restrict the
name Parapopanoceras to Popanoceras IIyatti Mojsisovics, and to give the subgeneric name Dienerites Mojsisovics to Popanoceras Verneuili, notwithstanding the
fact that the latter species was selected by E. Haug as the type of Pampopanoceras. 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.
l'Ol'ANOCERAS (l'ARAl'Ol'ANOCERAS) HAUGI Hyatt and Smith, sp. nov.

Pl. LXXVI, figs. 1-22.

Subglobose, sides rounded, laterally compressed; venter highly arched, helmetshaped. Umbilical shoulders abrupt. Umbilicus rather wide, one-fourth of the
diameter of the sheil. Whorl deeply embracing, covering two-thirds of the
inner whorl, and indented by it to one-fourth the height. Height of whorl, twothirds of the breadth and about two-fifths of the total diameter.
Surface destitute of sculpture, only cross striro being seen on the shell.
Septa of the ..Arcestes type, with many lobes and saddles; the lobes are digitate,
and the serrations run high up on the sides of the saddles, but the tops are always
rounded and entire. The external lobe is divided by a short' and narrow siphonal
a Cephalopod en der Hallstiitter Kalke, Supplement-Heft: Abhandl. K.-k. geol. Reiehsanstalt, 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 Adrianites, then it passes through a
distinct 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 Arcestes, and in its ontogeny gives a
transition from the Glyphioceratidre to the Arcestidre.
Horizon and locall:ty.-Parapopanoceras I£augi 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

PT~OSPHINGITES

Mojsisovics.

1886. Prosphingites, E. von Mojsisovics, Arktische Triasfaunen: Mem. Acad. imp. Sci. St.-Petersbourg,
ser. 7, tome 33, No. 6, p. 64.

Type.-Frosphingites Ozekanowskii Mojsisovics, p. 64, Pl. XV, figs. 10-12. ·
Subglobose, laterally compressed, with helmet-shaped whorls and highly
arched venter. Umbilicus deep and showing the inner volutions.
Surface smooth, except the cross stri:.e 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 AUSTIN! Hyatt and Smith, sp. nov.

Pl. VII, 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 a.ntisiphonal lobe, and two prin- ·
cipallater~tls, all serrated, and a third lateral or auxiliary, goniatitic. The external
lobe is narrow, and the first and second laterals are broad and shallow. Th~ saddles
are entire, rounded, and broader than the lobes. The internal lobes consist of a
short antisiphonal, flanked by three laterals.
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riorizon and locatity.-In the Lower Triassic, Meekocer(ts beds, on the Union
'Yash, 3 miles east of Skinner's ranch, Inyo Range, Inyo County, Cal. Named in
honor of Mr. S. W. Austin, of Independence, Cal.
Family ARCESTIDJE Mojsisovics.
Subglobose, involute, smooth forms, witli long body chamber, and ammonitie
septa, both lobes and saddles digitate. Surface ornamented only with constrictions
or varices. The young are like the Permian Adrianites, and later resemble the
Popanoceratidoo, although it is quite probable that some of the Arcestidoo have
developed out of the Carboniferous Cyclolobidre. This group is very common in
the Alpine Upper Triassic, but is little represented below that stage.
In America the Arcestidre are represented in the Middle Triassic by the genus
Jonnnites, and in the Upper Triassic by Arcestes and the Slibgenus Proarcestes. ';l'he
mrity 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 ARCI1;STES Suess.

1865. Arcestes (pro parte), Suess, Ueber Ammoniten: Sitzungsber. K. Akad. \Viss., Wien, vol. 52, p. 76,
1869. Arcestes (pro parte), Laube, Fauna d(:)r Schichten von St. Cassian: Denkschr. K. Akad. Wiss.,
Wien, vol. 30, p. 86.
1873. Arceste.s (pro parte), E. von 1\fojsisovics, Das Gebirge urn Hallstatt: Abhandl. K.-k. geol. Rcichsanstalt, vVien, vol. 6, pt. 1, p. 71.
1879. Arcestes, Mojsisovics, Vorliiufigc kurze Uebersicht der Ammoniten-Gattungen, etc.: Verhandl.
IC.-k. geol. Reichsanstalt, Wien, p. 134.
1882 . .Arcestes, Mojsisovics, Cephalopoden der Mediterranen Triasprovim:: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, p. 153.
lf\93. Arcestes, Mojsisovics, Cephalopoden cler Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 785.
1896. Arcestes, 1\iojsisovics, Beitr. Kennt. der Obertriadischen Cephalopoden-Fauncn des Himalaya:
Denkschr. K. Akad. Wiss., Wien, vol. 63, p. 79.
1902. Arcestes, Mojsisovics, Das Gebirge um Hallstatt, Cephalopoden cler Hallstiitter Kalke: Supplement-Heft, Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pi. 1, p. 261.

Type.-Group of Arcestes gctleati. Arcestes in the limited sense is constituted
by the groups of A. galeati, A. coloni, and A. intnslabiati.
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 principal laterals.
Arcestes in the stricter 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 Arcestes Ander·soni, described in this paper, from the Upper Triassic of ~evada.
ARCESTES ANDERSON! 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 four 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 arc 5 external and 5 internal lateral lobes.
The height of the whorl is about one-half of the total diameter of the sheli, 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 coloni, characteristic of the Upper
Triassic, especially of the Noric stage.
Horizon and locality.-Arcestes Andersoni 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. .r. P. Smith found along
with it Pseudomonotis subcircularis Gabb., Rhabdoceras Russelli Hyatt, Placites
l~umboldtensis Hyatt and Smith, IIalorites sp. indet.
The writers' thanks are due Mr. Anderson for the loan of the type specimen.
Subgenus PROARCESTES Mojsisovics.

1893. Proarcestes, Mojsisovics, Das Gebirge urn 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, Das Gebirge urn Hallstatt, I Abtheil; Cephalopoden der Hallstatter Ka~ke: Supplement-Heft. Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 1, p. 259.
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Type.-Arcestes Bramantei. ·
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 pacijicus sp. nov., and several undescribed
forms.
ARCESTES (PROARCESTES) PACIFICUS Hyatt and Smith, sp. nov.

Pl. LXXXI, figs. 1-9; Pl. XXXVII, figs. 1-9.

Involute, globose; whorls broad, helmet-shaped, deeply embradng, 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 ab.out 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 striro of growth, and with strong
constrictions that occur 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 body 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 ~xcept the latter are of about the same size and shape, being long
and narrow.
In the youthful stages this species illustrates clearly it~" 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 Ad1'ianites 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 Popanocems of the Permian. At diameter of 3 mm. the septa are more complex, as in
Staclwoceras Gem'mellaro. At 5 mm. the septa already are characteristic of Arcestes,
The constrictions begin at diameter of about 1 mm. and continue throughout life;
the whorl also undergoes little change in shape.
I£orizon and locality.-Very common in the Upper Triassic zone of Tropites
sub~ullatus 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
much. It is also con'lmon in the limestone east of Squaw Creek, near Terru_p-chetta
(Cottonwood Flat), a place about 6 miles north of the first-mentioned locality, in
the same beds and in the same association of fossils.
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Genus .TOANNITES Mo.isisovics.

1879. Joannites, Mojsisovics, Vorlilulige kurze Uebersicht der Ammoniten-Gattungen, etc.: VerhimdL
K.-k. geol. Reichsanstalt, Wien, p. 134.
1882. Joannites, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 166.
1896. Joannite.~, 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 cymbiforrnes is first mentioned by Mojsisovics, which makes it certain that
to him the chief species of this group, Joannites cyrnMforrnis Wulfen, was the type.
This species is figured by Mojsisovics, in Das Gebirge urn Hallstatt, vol. 1, 1875,
p. 85, Pl. LXI, figs. 1 and 5; Pl. LXII, fig.l; Pl. LXV.
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 A1·cestes 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 fa~ily. The genus ranges from the upper Muschelkalk to the middle Karnic horizon; it is found in the Alpine region,.in India, and in
Nevada. It is represented in America by Joannites GabM Meek and J. nevadamts
sp. nov.
JOANNITES NEVADANUS Hyatt and Smith, sp. 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 principal and auxiliary series.
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This species is most nearly related to "Arcestes" Gabbi Meek (Ammonites
a1tsseeamts Gabb, not Hauer), but differs from that species in its wider umbilicus
more strongly digitate septa, and greater lateral compression.
Horizon and locality.-Middle Triassic, upper Muschelkalk, Volcano, 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 sb·ite. Septa
goniatitic in the primitive genera, ceratitic in some later forms, and ammonitic in
the more highly specialized genera.
All the Ptychitoidea seem to have developed out of the Carboniferous family
Glyphioceratidre, with Aganides as the more remote radicle.
This suborder may be divided into Ptychitidre and ThalassoceratidaJ, both of
which stocks were ali'eady differentiated in the Carboniferous. Both are represented
in the American Triassic.
Family PTYCHITIDM Mojsisovics.
The description .cif the suborder Ptychitoidea may be applied to this family
with the exception of the spiral strire, which do not occur in this group .
. The Ptychitidre are represented by the subfamily Nannitinre, with Nannites,
Paranannites, and Paraganides; and the subfamily Ptychitinro, with Ptychites and
ProptycMtes. The former are largely confined to the Lower Triassic, while of the
latter Proptychites is confined to the Lower Triassic, .and Ptychites is characteristic
of the Middle Triassic.
Subfamily NANNITIN..LE Diener.

Involute, robust, subglobose; body chamber short; surface nearly smooth, but
orname.nted with periodic constrictions. Septa goniatit.ic or weakly ceratitic.
Found throughout the entire Triassic.
' This .subfamily is composed of the following genera: Paraganides Hyatt and
Smith, Nannites Mojsisovics, and Pctranannites Hyatt and Smith, all represented
m the American Triassic.
Genus PARAGANIDES Hyatt and S1nith, 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.
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Surface nearly smooth, but ornamented with fuint 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 Nannites only in the individual external lobe. It is
probably a descendant of .Aqanides 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 .Aqanides chiefly in the possession of the second
lateral lobe.
Paraqanides is known only from the Upper Triassic zone of Tropites subb1tllatus,
of Shasta County, Cal., where' it is represented by a single species.
PARAGANIDES CALIFORNICUS Hyatt and Smith, sp. nov.

Pl. LXXX, figs. 12-21.

Invoiute, 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. It is indented
tq 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 umbilical shoulders and run nearly straight across the venter without interruption.
These are parallel to the fine cross strire 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 Nannites.
The young stages of this species are subglobose, with open umbilicus.
Horizon and locality.-Paraqanides californicus is rather common m the
Upper Triassic zone of Tropites subbltllatus, 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, Mujsisovics, Die Cephalopoden der Mediterranen Trias provinz: Abhandl. K.-k.
geol. Reichsanstalt, 'Vien, 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.-" Goniat?:tes" spurius Muenster, Beitrage zur Geogn. und Petrifaktenkunde des siidostlichen Tirols, 1843, p. 127, Pl. XIV, fig. 7.
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, r ~~c: an auxiliary, all short and rounded. The internal antisiphonal lobe is undivided, and flanked by two pairs of laterals. This group
of forms bears a decided resemblance to the Carboniferous Glyphioceratidre,
fr?m which it has been artificially separated on account of · ~s occurrence in
Triassic strata. In .Nannites are only dwarf forms, which are either a survival
of an ancient radicle, or a case of revert?ion by retardation.
Mojsisovics and Diener have referred this genus to the Ptychitidre, and this
reference seems entirely correct, for the young of all the Ptychitidre that have
been studied go through a Nanni{es stage of growth. On this account Diener
makes this genus the type of a subfamily,, Nannitinre, 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
~idge in Idaho and the lnyo Range in California. :Besides the species described
below, there are several new species in the same formation.
NANNITES DIENER! Hyatt and Smith, sp. nov.

Pl. VII, figs. 5-25.

Form subglobose, involute, deeply embracing; whorls depressed, helmet 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-fifth of the total diameter of the shell. Venter broadly rounded. Umbilical
shoulders abrupt, and umbilical slope steep. Body chamber long, comprising about
the last volution.
Surface nearly smooth in youth, but m.arked 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 strire, like those in the
Glyphioceratidre.
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 hindostamts Diener (Cephalopoda of the Lower Triassic, p. 68, PI. VII, 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 N. Mndostanits t~e/ are visible chiefly
on the cast.
. These differences would be considered by the writers not to have a greater
than varietal im;:: :1·tance, if Diener had not used even smaller differences to separate
his N. J£erberti from N. Mndostamts. 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.
Dimimsions of a symmetrical ipecimcn.
mm.

Diameter ................................................ _•. _.. . .. • . .. . . .. .. . . 13. 5
Height of whorl .. ______ ............................ _................... ___ ·- __ ... _.. _......... __ .. _... _......... _ 7
Height of last whorl from the preceding .................... c................... 3
Width of last whorl. ......................................................... 9
Width of umbilicus ............................................................ 2. 75
Involution .......................... ·..................................... _.... 4

.1Iorizon and locality.--:'-Nannites .Dieneri is named in honor of Prof. Carl
Diener, of Vienna. It is common in the Lower Triassic Meekoceras beds of the
Union Wash, about 1t miles east of the Union Spring, Inyo _Range, east side of
Owens Valley, California, about 15 miles southeast of Independence.
Genus PARANANNITES Hyatt and Stnith, gen. nov.

Type.~Paranan'(l,ites

aspenensis Hyatt and Smith, sp. nov.
Form subglobose, laterally compressed, sides convex, venter broadly 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 s~rrated on the type
species. The internal septa are goniatitic, and consist of a rather long antisiphonal
lobe flanked by a pair of laterals on each Bide.
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 Nannites and the true Ptychitigre.
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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
Nannites, Meekoceras, Fleminqites, Pseudosa'qeceras, Opl~iceras, and other genera
characteristic of the Lower Triassic.
PARANANNITES A~PENENSiii' Hyatt 'and Smith, sp. nov.

Pl. VIII, figs. 1-15; PL LXXIII, fi'gs. 1-30;

Form robust, involute, somewhat compressed laterally. Whorl highly arched,
with flattened sides and rathei· 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-hal£
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 strirn of growth visible
only on the shell, which is rarely preserved. These strirn become later on weak
folds, giving a sculpture like that of the Glyphioceratidrn. 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 rtnd 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 Nannites stage the varices are
much more frequent, ~nd 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 cast of Soda Springs.
Subfamily PTYCHITIN.A:i:.

Subglobose, latemlly compressed, involute forms, with short body chamber,
and surface ornamented orily with obscure 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 t~e Ptychitinrn are present in the Lower Triassic of
Asia and America.
This subfamily is i·epresented in the American Triassic by three genera:
Owenites Hyatt and Smith, known only in the Lower Triassic of California; Pro16918-~o.

40-05-6

82

TRIASSIC CEPHALOPOD GENERA OF AMERICA.

ptydites Waagen, known in America only from the Lower Triassic of California,
but coronion in the same formation in Siberia and India, rare in the middle
Triassic of the Alpine province; Ptyehites, characteristic of Middle Triassic in
America, Asia, and Europe.
Genus

O~ENITES

Hyatt and Smith, gen. nov.

I};pe.-Owem:tes If"oeneni 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 obsolete 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 adventitious lobes. The external and the two principal laterals are similar, tmually 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 Ilitngrtrites, but differs in lacking the abdominal
shoulder angles, and in having the young globose and involute, with Nannites
form and septa. It is therefore classed in. the Ptycbitidm as a desecndant of
.LYcmnites. The young also possess rather strong radial ribs and constrictions,
wholly unlike the young· stages of any of the true Ceratitoidea. F. Toula" bas
described from the lower Muschelkalk: of Asia Minor some species which he
assigned to Hungw'ites, but which are said to have globose young. In form and
septa they resemble Owem:tes, and it is quite possible that this g·enus has lasted
into the Middle Triassic in that region.
Owenites has a strong external resemblance to Dalrnatites Kittl,b which that
author aesigned to the Hnngaritidm. But the Enropettn genus dift'ers from the
American in lacking the auxiliary lobes. Kittl regarded Dalmatites as nearly
related to the radicle of the Hungaritidm. But the ontogeny of Owenites shows
that· it does not belong to the Hungaritidm. 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 specie~ have been
found, besides Owenites I{oeneni, described below.
a Einc Muschelkalkfauna am Golfe von Ismid in IOeinasien: Beitr. Pal. und Geol. Ocsterreich-Ungarns und des
Orients, vol. 10, pt. 4, 1896, p. 176.
b Kittl, E., Die Cephalopod en von Muc in Dalmatien: Abhandl. K.-k. geol. Reiehsanstalt, Wien, vol. 20, pt. 1,

!903, p. 72.
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OWENITES KOENEN! Hyatt and Smith, sp. nov.

(Pl. X, figs. 1-22.)

Form involute, laterally compressed, lenticular. 'Vhorl 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 threefifths 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 cxternallobe is divided by a siphonal notch or saddle into two short
branches; the first lateral is similar, but larger; 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. Antisi'phonallobe narrow
and undivided, flanked by five internal lobes on each side.
In the young stages the whorl is rounded, robust, with rounded venter, constrictions, and radial ribs. In this stage it resembles Nannites 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 this stage onward no change in development
takes place, except in the widening of the umbilicus at maturity.
Owenites Koeneni resembles Ifnngarites, but differs externally from that genus
in its merely sharpened venter, without- abdominal shoulder angles. But th.e inner
volutions show still greater differences, being involute and rounded like Nannites,
the radicle of the Ptychitidre, instead of evolute and discoidal, like the young of the
Ceratitoidea.
There is no described species with which Owenites Iloeneni may be compared,
the only other known mem hers of the group being some undescribed species from
the same formation.
Horizon and locality.- Owm1ites Iloeneni was found by J. P. Smith in the Lower,
Triassic Meekoceras bed.s of the lnyo Range, lnyo County, Cal., lt 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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Genus PROPTYCHITES. "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.
}895. Pioptychiies, 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 Kustenprovinz: Mem.
Com. geol., St.-Petersbourg, vol. 14, No. 3, p. 31.
1897.. Proptychiies, Diener, Himalayan Fossils, vol. 2, pt. 1, p. 70: Mem. Geol. Survey InMa, Pal.
Indica, ser 15.
1902. Aspidites (pars), F. Frech, Lethrea Pahcozoica, Bd. II, Lieferung 4, p. 637.

Type.-" Oeratites" lawt'encianus de Koninek, 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 (Arktisehc Triasfaunen, p. 79), classes P. lawrencianus
under Meekoceras, while Griesbach classes it with Ptychites. But the young of
Proptychites are said to be always globose, of the .Nannites type, and the mature
forms always have ceratitic septa, which charactPrs distinguish it from those two
genera. Waagen considers this genus as the ·ancestor of Ptychites, although he
knew of no transitional forms between the two. This intermediate plac~ may be
filled by "Arcestes" perplanus Meek a from the l\_1iddle Triassic of Nevada, which on
account of its form might be classed with Proptychites, and on account of its slightly
ammonitic septa with .Ptychites. These septa were not figured by Meek, but the
type in the United States National Museum shows them.
Frech 0 vroposes 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
ProptycMtes was an ancestral form of the Ptychitidre, while Frech believes that
this family was not differentiated before the Middle Tri~ssic. But Mojsisovics,
Diener, and the writers agree in regarding Nannites as the ancestor of Ptychites.
ProptycMtes is almost exclusively confined to the Lower Triassic, being found
aU. S. Geol. Explor. 40th Par., vol. 4, p. 120, Pl. XI, figs. 7-7a.
b Lethooa Palreozoica, Bd. II, Lieferung 4, p. 637.
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m that horizon in the Salt Hauge and· the Himalayas in India, at Ussuri Bay in
eastern Siberia, and in the Meekoceras beds of Inyo County, Cal. Proptycl~ites
Walcotti, sp. nov., and one other undescribed form are the only ones knmyn to occur
in America.
PROPTYCHITES WALCOTT! Hyatt and Smith, sp. nov.

Pl. XIX, figs. 1-7.

Robust, involute, deeply embracing, laterally compres:,;ed, abdomen rounded so
that there are no shoulders. Outer whorl twice as high as broad, embracing about
one-half of the inner, and being il)dented 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 aiso 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 "Paranorites" ambien'sis
W aagen, a differing in being more robust, having narrower umbilicus, and having
fewer denticulations on the auxiliary series. This spedes 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,b but has the septa much 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 Proptychite8,
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 Meekoceratidm, 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.-Proptychites Walcotti was found by J. P. Smith 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., associated with Meekoceras gracilitatis White, K. ( Gyronites) aplanatztm White, M.
(Koninckites) mushbachanum White.
a Salt Range Fossils, vol. 2, p. 158, Pl. XXII, fig. 1: Mem. Gcol. Survey India, Pal. Indica, ser. 13.

blbid., p.176, Pl. XX, fig. 4.
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Genus P'L'YCHITES Mo.isisovios.

1875. Ptychites, Mojsisovics (in Neumayr's Systematik der Ammonitiden): Zeitschr. Deutsch. geol.
Gesell., vol. 27, p. 882.
1882. Ptychites, Mojsisovics, Cephalopoden der ~editerranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 244.
1886. Ptychites, Mojsisovics, Arktische Triasfaunen: Mom. Acad. imp. sci. St.-Petersbourg, ser. 7, tome
33, No. 6, p, 88.
1888. Ptychites, Hauer, Cephal. des Bosnischen Muschelkalk von Han Bulog bei Sarajevo, p. 38.
1892. Ptychites, Hauer, Beitr. Kennt. Cephalopoden der Trias von Bosnien: Denkschr. K. Akad. Wiss.,
Wien, vol. 5!!, p. 284.
1895. Ptychites,,Diener, Cephalopoda of the Muschelkalk: Himalayan Fossils, vol. 2, pt. 2, p. 62: Mem.
Geol. Survey India, Pal. Indica, scr. 15.
1896. Ptychites, Toula, Eine M uschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und •
Geol. Oesterreich-Ungarns und des Orients, vol. 10, p. 174.
1896. Ptychites, 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. Oesterreich-Ungarns und des Orients, vol. 10, p. 95.
1898. Ptychites, Tornquist, Neuere Beitriige zur Gcol. und Pal. der Umgebung von Recoaro, etc.: Zeitschr.
Deutsch. geol. Gesell., vol. 50, p. 659.
1900. Ptychites, Diener, Die Triadische Cephalopoden-Fauna der Schiechlinghohe bei E:allstatt: Beitr.
Pal. und Geol. Oesterreich-Ungarns und des Orients, vol. 12, p. 27.

Ptychites 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 thewhorl has rounded sides and highly arched
rounded venter. The surface is sculptured with low fold~:~ running nearly straight
up the sides and becoming faint or· nearly obsolete on the venters. These folds
may 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.
Ptychites is most charaeteristic of the Middle Triassic, being found in that
horizon in the Alps, Siberia, the Himalayas, and one species has been found in
~he Middle Triassic of Nevada. The genus is also found sparingly in the Upper
Triassic.
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PTYCHITES MEEK! 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 im1cr
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 Yisible, and no knots or spin~s.
The septa are ammonitic but comparatively simple, not deeply digitate. The
external lobe is divided by a small siphonal saddle; thf\ .first .and second lateral
lobes are of about the same size, and there is a smaller auxiliary on the umbilical
shoulder. The body chamber is one revolution long.
Dimensions of the type specimen, figured on Pl. XXV, figs. 6-8.
mm.

Diameter ___ .... __ . _________ •.... __ . ___ .. _____ . _...... _. _.... _______ . ___ ... _. __ 39
Height of last whorL __ ... _. _.... __ . ___ . __ . ______ . ___ . ______ . _. _. ___ . ___ . ______ 17
Height of last whorl from the preceding·-------------------------------~-----Width of last whorL ____ . __. .... _._-.- __________ ... __ .. _______ . __ . __ .. __ ... _.. __
Involution.-----. __ .. __ .. _.... ___ --- ___ .. ___ .--- ____________ ... __ . ___ . __ .......
Width of umbilicus. ____ . __ .. _._._ .. _.. _____ ._._._._._.~ ..... ______ ._. ___ ..... _

9
18
8
9. 5

Horizon and locality.-Middlc Triassic, lower Ladinic stage, Star Canyon,
West Humboldt Range, Nevada. Whitney collection, Harvard University.
Family THALASSOCERATIDJE. '
Form involute, with laterally compressed, high-arched whorls, and narrow,
rounded venters. Surface smooth, or ornamented with spiral strire. 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<wlassoceras Gemmellaro, l!asuria Diener, and .
Sturict Mojsisovics. The two former genera are commonly accepted as standing
in genetic connection, and as· having been derived from the Carboniferous genus,
JJimorphoceras. Sturia has hithei-to been assigned to the Ptychitidro, but a species
has been found in the Lower Triassic of California that seems to connect Ussttr{a
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with it, and this necessitates classing both with the Thalassoccratidre, with which
they are clearly more closely allied than with the Ptychitidre.
Thalassoceras is known only from the Permian of the Mediterranean region;
Ussuria only froni the Lower Triassic of Siberia, California, and' Idaho; and Sturia
only from the Middle and Uppe1' Triassic of the Alpine province and the Middle
Triassic of the Himalayas.
Genus USSURIA Diener.

1895. Usst<ria, Diener, Triadische Cephalopodenfimnen der ostsibirischen Kiistenprovinz: Mem.
Com. geol., St.-Petersbouig, vol. 14, No. 3, p. 23.
1902. Ussuria, F. Frech, Lethrea Pal<eozoica, Ed. 2, Lieferung 4, p. 659.

Type.- Ussuria Iwanowi Diener, op. cit p. 27, Pl. III, fig. 5.
- Compressed, involute, deeply embracing, whorls increasing rapidly m height.
Umbilical shoulders broadly rounded, sides gently convex up to the narrow and
rounded venter. Umbilicus narrow and deep. Surface without ribs or constrictions, but provided with fine spiral strire (seen on specimens from California).
Septa, both lobes and saddles a·mmonitic, 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 prm;Igs. There
are two or three principal lateral lobes, wide, deep, and deeply digitate; the
auxiliaries, 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 Tlwlassoceras 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. Thalassoceras_ has a depressed subglobose form, with the
whorls usually broader than high, while the adults of Ussuria are high whorled
and compressed. But the young of 'the latter genus are robust and subglobose,
resembling Tluilassoceras both- iri form and septa, and the still ·younger stages
are like DimorplwceJ'as. These observations have been made only on an V8suria
Waageni Hyatt and Smith from the Meekoceras beds of Idaho, no yourig- stages
of Ussur£a compressa Hyatt and Smith· havirig been seen. - Tlwlassoceras is
supposed to have been derived from Di1norphoceras, but this is based on the
rese-mblance Of the adults, no observations having been made 011 its ontogeny.
U.ssuria bears a certain resemblance to Sturia Mojsisovics, commonly assigned to
the Ptychitidre, in its compressed form, spiral strire, and complex septa, and a relationship between the two .genera Is :by rio means unlikely, in spite of the difference
in complexity of the septa.
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Hyatta classed Ussuria in a new family Ussuritidre, under the suborder Phylloceratida, 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
U ssuri Bay in eastern Siberia, and in the Meekoceras bed8 of the Aspen Ridge in
· southeastern Idaho, and in the same formation in the lnyo Range of California, in all
three places associated with Heekoceras, Pseudosageceras, Ophiceras, and Danubites,
with closely allied species.
USSURIA COMPRESSA Hyatt and Smith, sp. nov.

Pl. III, figs. 6-11.

Form compressed~ involute, discoidal; whorls deeply embracing, and increasing
rapidly in ·height, the outer whorl being indented to one-fourth of its height by the
mner. Umbilicus closed, umbilical shoulders broadly rounded. Sides gently convex, 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 Sturia.
The septa are very complex, both lobes and saddles being thoroughly ammonitic,
much more complex than those of Ussu1'ia Schamarm Diener and U. Iwanowi Diener.
·The ventral lobe is divided by a broad, siphonal saddle, which in turn is broken up
by several small, short digitations, almost becoming adventitiou~ lobes; the two
lateral lobes are deeply digitate, the first being much more complex than the seco~d.
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 pair of
principal internal laterals on each side.
Ussur·ia 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 genus with them.
Dimensions of the type specimen.
mm.

Diameter ....................... _..• - ................. __ ...•.. _. _... _.. __ .. . . . . . . 66
Height of last whorL ............ __ .....•.•...••....•.•.................. _._. ___ .. 45
Height of last whorl from the preceding.;. __ . __ .____ . ________ . _____________ ---- __ .. 35
\Vidth of last whorl __ .... _................................... __ ...••....•••..•• __ 20
Involution ..... _._. ___ .... _.........•.... -.-- ...... __ .--- ...... _____ .---------- ____ 10
Width of umbilicus . _..............................•.......•. ____ •.. _..••••..• _.. 0
a Zittel's Textbook of Palreontology (Eastman's translation), 1900, p. 566.
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This specimen was chambered throughout, and the species probably grew to
twice this diameter.
IIorizon 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 W AAGENI Hyatt and Smith, sp. nov.

Pl. LXV, figs. 1-5; Pl. LXVI, figs. 1-12; Pl. LXVII, figs. 1 and 2; Pl. LXXXV, 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 nt m~turity has the following proportions:
Diameter .................. ------ ............................ -------- .......... 1. 00
Height of last whorL........................................................... . 56
Height of last whorl from the preceding. .. .. . . .. . . . . .. . . .. .. .. . . . .. .. . .. .. .. .. .. . 43
Width of last whorl .-........................................................... . 29
Involution..................................................................... .13
Width of umbilicus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 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 strim of
growth. No spiral lines were seen on the shell, as was the case with U8~Suria
compres~Sa, 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 Ussnria Scharnarce Diener and
U. Iwariowi Diener from Siberia, and of Ussuria· compressa Hyatt and Smith from
California~ but show that the species is congeneric with them. It must also be taken
into acc~unt 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 specimens 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 Dimmphoceras. The. change from glyphioceran septa to those characteristic of Dimorplwceras may be observed on the outer
volution of this specimen, which is figured on Pl. LXXXV, figs. 5-8. For comparison with this the septa of Dimorphoceras Gilbertsoni Phillips and D. atrat1tm Goldfnss,
of the Carboniferous, are figured on Pl. LXXXV, figs. 11 and 12.
At the diameter of 11 mm. the shell shows a transition from Dimorplwceras to
Tlwlassoceras. In the beginning of the digitation of the lobes, the 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 Tlwlassoceras GemJnellaroi Karpi.nsky and T. Phillipsi GeH_Jmellaro are figured on Pl. LXXXV, figs.
9 and 10.
At the diameter of 13 mm. the form and septa arc more like the highly specialized species of Tltalassoceras 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 Thalassoceras to Ussu1'ia 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. LXVI, figs. 7-9.
At diameter of 30 mm. the stage of development of the septa agrees with that of
Ussuria Sc/wmane Diener and U. Iwanowi Diener, from the Lower Triassic of Siberia.
.It is possible, however, that the species described by Diener may have been based on
young individuals. This stage of Ussuria Waageni 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. LXVI, figs. 1-3.
The fully mature shell is figured on Pl. LXV, figs. 1-5, and Pl. LXVII, figs. 1
and 2. The septa of Ussuria Iwanowi Diener, from the Lower Triassic of Siberia, are
figured for comparison on Pl. LXVI, fig. 25.
.
The development of Uss1tria lVaageni 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 Dimorplwceras in the Mississippian; then to the more complex species of
Dimorphoceras of the Coal .Measures; then to the simpler species of Tlwlassoceras of
the lower Permian or Artinsk stage; then to the more complex Tlwlassoceras of the
upper Permian; and lastly through gradually increasing complexity into Ussur·ia.
The stages come in the exact order of the geologic sequence of mature genera, so
that the agreement of phylogeny and ontogeny is perfect.
Of course this ir,; what we should expect in Lower Triassic species, for the time of
the Meekoceras fauna is not greatly removed froJU that of the Permian faunas of
Sieily and the Artinsk stage, nor yet very remote from even the Carboniferous. ~ut
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 ;oith other species.-llssurict Waageni, Hyatt and Smith differs from
Ussuria lwanowi Diener and U. ScllamaraJ Diener in the greater eomplexity of its
septa, but agrees with them in the general plan of lobes and saddles. It agrees in
general with Ussuria cmnp1'essa 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. Tho 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 a that the Siberian species of Ussurict 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 ::;pecies of this genus belong to the Lower
Triassic, and that their greater simplicity of development is due to their occurrence
in a lower horizon of the Triassic.
I-Iorizon and locality.- Uss1tr£a lVaageni is rather common in the Meekocen1s
beds, Lower Triassic, at the head of Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, southeastern Idaho. It was associated with 11feekoceras graciUtat·is
White, )J{. mushbach.anum White, J¥. aplanatum White, Pseudosageceras inter~
montanum Hyatt and Smith, .Flemingites R1tsselli Hyatt and Smith, Hedenstroemia
Iiossmat>i, Hyatt and Smith; OpMceras Dieneri Hyatt and Smith, Paranannites aspenens?:s Hyatt and Smith, Oordillerites angulatus Hyatt and Smith, Aspid?:tes, Danubites, and many other forms characteristic of this horb:on.
The specific name is given in honor of the late Prof. W. W aagen.
Suborder L YTOCERATOIDEA.

This suborder includes the families.Lytoceratidre and Phylloceratidre, which are
so various that a single short diagnosis can hardly cover both and include characters
a Die Dyas: Lethreu Palreozoica, 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 strire 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 Iimch so as the lobes.
The Phylloceratidre appear to have developed out of the Lytoceratidre in
the Upper Triassic. The Lytoceratidre are first known in the Lower Triassic, but
beyond that their ancestry is in doubt. They arc commonly supposed to have
been derived from Nmnismoceras of the Carboniferous, but there are no eonnecting
links. Only the Lytoceratidre are represented in the American Triassic.
Family LYTOCERATIDJE.
:E'orms evolute, laterally compressed, surface smooth, ornamented only with
co11strictions or low folds. Septa phylloid, saddles entire in more primitive forms,
and digitate in more specialized forms.
The Lytoccratidre are represented in the American Triassic only by JYionophyllites, which occurs in both the Middle and the Upper Triassic.
Genus MONOPHYLLITES Mojsisovics.

1879. llfonophyllites, Mojsisovics, Vorliiufige kur?.e Uebersicht der Ammoniten-Gattungen der Mediter-

ranen unci Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, ·wien, p.

~::l5.

1882. llfonophyllites, Mojsisovics, Cephalopoden der Mediterrancn Triasprovin1.: Abhandl. K.-k. geol.

Reichsanstalt, Wien, vol. 10, p. 204.
1886. llfonophyllites, Mojsisovics, Arktische Triasfaunen: Mem. Acad. imp. sci. St.-Petersbonrg, scr. 7,

tome 33, No.6, p. 72.
1895. Monophyllites, Diener, Cephalopodenfaunen cler ostsibirischen Kiistenprovinz: Mem. Com. geol.,

St.-Pctersbourg, vol. 14, No. 3, p. 29.
1895. llfonophyllites, Diener, Cephalopoda of the Muschelkalk: Mem. Geol: Survey India, Pal. Indica,

ser. 15, p. 106.

T.vpe.-JY[onophyllites 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
strim, and on some forms with varices, especially on the inner whorls.
Septa ammonitic, but simple. Saddles phylliform, lobes digitate, triamidian 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 three small lobes of which the innermost may be goniatitic.
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JVIonopltylUtes is characteristic of the Middle Triassic of the Alps, Spitzbergen,
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. billingsi({l}nts Gabb.
MONOPHYLLITES BILLINGSIANUS Gabb.

Pl. XXIV, figs. 3 and 4.
1864. Ammonites billingsianus, Gabb, Geol. Survey California, Palreontology, vol. 1, p. 26, Pl. V, fig. 20.
1870. Ammonites billingsianus, Gabb, Am. Jour. Concho!., 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, exposing 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 ornamentation.
The septa are monophyllic, the saddles rounded, entire, contracted at the base,
and the lobes are digitate. The external lobe is divided by a nan;ow siphonal saddle
into two bifid divisions; the first lateral is distinctly and symmetrically trifid; the
second lateral unsymmetrically trifid. The auxiliary consists of three small secondary divisions of the umbilical lobe. Intemal septa unknown. The septa as figured
by Gabba 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.
r£orizon and locality.-1Vlonophyllites billingsianus Gabu was found by the Geological 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 this group such diverse families as
Lytoceratidre, Ptychitidre, Hungaritidre, and Meekoceratidre. Cleared of these
a Am. Jour. Concho!., vol. 5, Pl. V, fig. 3.
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foreign elements the suborder retains only the Pinacoceratidro, Pronoritidre, and
Noritidm, all of which have much in common in for,m and septation. The divergence 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 Pinacoceratidre is
known, Prodromites Smith and Weller; the Pronoritidro are confined to the Paleozoic, with the exception of _iJfedlicottia, which ranges from the Permian into the
Lower Triassic, and Oordillerites Hyatt and Smjth, and Lanceolites Hyatt and Smith,
of the Lower Triassic; the Noritidre are confined to the Triassic, with the exception
of Darcelites Gemmellaro, of the Permian, and Sduchertites Smith, of the Pennsylvaman. The grounds on which Waagen separated the Noritidre from the Pinacoceratidre do not seem to the wr.iters to be valid; but since no certain members of the
Noritidre occur in the American Triassic there is no need of further discussion.
Family PINACOCERATIDJE.
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 lanccolate,
either dicranidian, prionidian, or ammonitic, but always with adventitious lobes.
This family probably connects with Belocems Hyatt, of the Devonian, but the
only intermediate genus yet known is Prodromites Smith and Weller, a from the
Mississippian ("Lower Carboniferous") of America. In the Lower Triassic this
family is represented by Aspem:tes 1--!yatt and Smith, O~IJJFites W aagen, Sageceras
.Mojsisovics, IIedenstroemia Waagen, and Pseudosageceras Diener; so that many
members of the family may be looked for in the Permian. In the Middle and Upper
Triassic the chief members are Pinacoceras, Artl!ctberites, Oarnites, Placites, and
Sageceras.
Genus ASPENITES Hyatt and Smith, gen. nov.

Type.-Aspenites acidus Hyatt and Smith, sp. nov.
Form compressed, !nvolute, deeply embracing, discoidal; sides flattened, a~ iomen 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 seri.'ated. Following these is a short auxiliary series of goniatitic
lobes. The internal septa are unknown, also the length of the body chamber.
A~<penites is inost nearly related to Olypites W aagen, but differs fr·om that genus
in the simpler lobes and in the possession of a keel. It shows also a certain resem"Prodromitcs, tt new ttmmonitc,genns from the Lower Cttrboniferous: Jour. Geol., vol. 9, 1901, No.3, p, 255.
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blance to Prodromites Smith and Weller from the Mississippian, but is entirely too
:simple to have been a descendant of that highly specialized genus. Its form· and
septa suggest a derivation from Timanites of the Devonian.
A:penites 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, .A. acutus sp. nov.
ASPENITES ACUTUS Hyatt and Smith, sp; nov.

Pl. II, figs. 9-13; Pl. III, 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 o.f 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 adventitious and of the auxiliary series are simple and pointed, while the laterals are serrated. 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 three short-pointed lobes with broadly
rounded saddles.
The form and the septa suggest a derivation from Timanites Mojsisovics of
the Devonian, as described by E. Holzapfel. a .Aspenites differs from Tbnanites in
the development of the adventitious series, and the serration of the laterals, but
its. young stages are remarkably like the mature forms o.f the Devonian genus.
Timanites is placed by some writers in the Prolecanitidre, by others in the Primordialidre, but its true position will probably be found to be along with Beloceras,
as an offshoot from the Primordialidre .
.Eiorizon and locali&y.-.Aspenites acut1ts 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,
m the Inyo Range, California, about 15 miles southeast of Independence.
a Die

Cephalopoden des Domanik im siidlichen Timan: .Mem. Com. geol., St.-Pctersbourg,"vol. 12, No.3, 1899.
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Genus SAGECERAS Mojsisovics.

1872. Sageceras, :M:ojsisovics, Ueber die Entwicklung von Ammoniten in der Carbonischen Formation
Jndiens: Verhandl. K.-k. geol. Reichsanstalt, ·wien, p. :n6.
1873. Sageceras, ~'lojsisovics, Das Gebirge um Hallstatt: Abhandl. K.-k. geol. Reichsanstalt, Wien,
vol. 6, pt. 1, p. 69.
1879. Sagecems, (pars) W.aagen, Salt Range Fossils, vol. 1, p. 37: Mem. Geol. Survey India, Pal.
Indica, ser. 13.
1882. Sageceras, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt., ·wien, vol. 10, p. 187.

Type.-" Goniatites" Haidingeri Hauer; Neue Cephalopoden a us dem rothen
Marmor von Aussee, Haidinger's Naturwiss. Abhandl., vol. 1, 1847, p. 264, Pl. 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 strire,
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 between adventitious, principal,
and auxiliary lobes.
The oldest known member of this genus is Sagecems hauerianum. de Koninck,
from the Lower Triassic of the Salt Range; the next is 8. 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 and15.
1864. Goniatites Haidingeri, Gabb, Geol. Survey California, Paheontology, vol. 1, p. 22, Pl. V, figs, 8 and
10 (27 and 28).
1873. Sageceras Gabbi, Mojsisovics, Das Gebirge urn Hallstatt: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 1, p. 71.
(Not 18B4. Goniatites Haidingeri, Gabb, Geol. Survey California, Palreontology., vol. 1, Pl. IV, fig. 10.)
(Not 1847.- Goniatites 1-Iaidi.ngeri, Hauer, Neue Cephal. aus dem rothen Marmor von Aussee, HaidiJ1ger's Naturwiss. Abhancll., vol. 1, p. 264, Pl. VIII, 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 tlatte_ned, the venter narrow, channeled, with bicarinate edges.
16918-No. 40-05--7
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The septa arc lanceolate, divided into numet'ous 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 description of this species (p. 22, Pl. IV, fig. 10), a young
specimen of Longobardites, 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.
This species is nearly akin to Sageceras Haid,ingeri Hauer, but, as Mojsisovics
points out, it has fewer lobes at the same size.
I£orizon and locality.-Middle Triassic, Uumboldt mining region, Nevada, collection 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,
arc from Troy Canyon, and are in the collection of J.P. Smith; Pl. XXV, figs. 1-$,
are copied from the Palreontology of California, vol. 1, Pl. V, figs. 8-10.
Genus PSEUDOSAGECER,AS Diener.

1895. Pseudosa_qeceras, Diener, Triadische Cephalopodenfannen der, ostsibirischen Kiistenprovinz:
Mem. Com. gcol., St.-Petersbourg, vol. 14, p~ 28, No. 3.
1902. Pseudosa_qeceras, F. Frech, Leth::ea Palooozoica, Ed. 2, Lieferung 4, p. 659.
1905. Pseudosageceras, Noetling, Untersuchungen iiber den Bau der Lobenlinie von Po~eudosageceras
multilobatum Noetling: Pal::eontographica, vol. 51, pp. 155-260.

Type.-Psmtdosageceras sp. indet. Diener, Triadische Cephalopodenfaunen de~
ostsibirischen Kiistenprovinz, .p. 28, Pl I, fig~ 8.
Shell compressed, involute, discoidal, deeply embracing, umbilieus 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.
This genus resembles Sageceras Mojsisovics, but has more complex septa, and
ean 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 F'l'odromites 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 Prod'l'ond,tes 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
B~loceras and Psmtdosageceras; 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 Pinacoceratidre.
This genus is known only from the Lower Triassic of Ussud 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 a assumes that two geologic horizons are represented in the Proptychites
beds of Ussuria Bay, and that UssuPict and Pseudosageceras came out of Permian
strata, while MeekocePas carne out of Lower Triassic beds. This is, however, unlikely,
for J. P. Smith has found both Vssnrict and Pseudosageceras in the lnyo Range of
California and in the Aspen ·Ridge of ~daho associated with j}Jeekocems gpacilitatis
and numerous other species of JY£eekoceras, and other forms equally characteristic of
the Lower Tria::;sic. 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 re.sts a central keel, which,
however, is usually broken off.
Septa consisting of numerous la~ceolate 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 secondary notch on the upper
prong, the second unsymmetrically bifid, with notches on both prongs, the third
un::;ymmetrically 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 bifid, 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 specimens were
· septate, but imperfect individuals of 115 mm. diameter have been found.
- - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - ------a Lethrea Palreozoica, Bd. 2, Lieferung 4 (1902), p. 659.
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Dimensions of the type specimen, from the Lower Tria~sic Meekoceras beds of Wood Canyon, near Soda
Springs,' idaho.
mm.

Diameter ........... _____ . _. __ .. _... , ............ _... ___ . __ .. _______ .... _. . . . . . . · 93
Height of last whorL ............ ___ ._. ____ ..... ___ .................. __ . __ ...... 56
Height of last whorl from the preceding .................... _.... _........... ___ .
Breadth of last whorL .......·. __ ............................ _...... -- ... _.......
Involution .................... : ......................... ·.............. _.........
Width of umbilicus ............................... ____ .................... ______

33
19
23
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, 3 miles east of Skinner's ranch, lnyo County, Cal., ncar
the old McAboy trail from Owens Valley over the Inyq Range to Salinas Valley.
In both Idaho and California it is associated with 1Heekoceras gracilitatis White,
jJ£. ( Gyron£tes) aplanattnn White, and 11£. (Iioninckites) musl1bacltanum White, and
many other s~ccies common to the two beds, enough to make certain the correlation 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 Ooltmnbites parisianus Hyatt and Smith, Prionolobus
Jaclcsoni Hyatt and Smith, Ophiceras Spencei Hyatt and Smith, Oelt·ites sp. nov.,
Neekoceras pilaturn Hyatt and Smith, etc.
Genus HEDENS'L'RCEMIA 'W'aagen..

1895. Hedenstrcemia; Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2,
140: Mem. Geol. Survey India, Pal. Indica, ser. 13.
1897. Hedenstrcern·ia, Diener, Cephalopoda of the ·lower Trias: Himalayan Fossils, vol. 2, pt. 1,
60: Mem. Geol. Survey India, Pal. Indica, ser. 15.
1900. Hedenstrcemia, Hyatt, Cephalopoda (in Eastman's translation of Zittel's Text-Book
Palreontology, vol. 1), p. 555.
1900. Anahedenstrcemia, Hyatt, Cephalopoda (in Eastman's translation of Zittel's Text-Book

p.
p.
of
·of

Palreontology, vol. 1), p. 555.

Type.-Oeratites Iledenstr(mni Keyserling, Bull. Acad. imp. sci. St.-PeterRbourg, vol. 5, No. 11, p. 166, Pl. II, figs. 5-7; and E. von Mojsisovics, Arktische
Triasfaunen, p. 80.
Form involute, discoidal, laterally compressed. Whorls high, narrow, 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 auxiliar,y series. The lobes are all serrated and the saddles
entire.
1-Iedenst?·mmia resembles Pseudosagecents, with which it is associated, in form,
but differs from t.hat genus in lacking the lanceolate type of -lobes. It also resembles OoPd?:llerites Hyatt and "Smith, bnt does not have the complexity of the lateral lobes, nor the tongue-shaped bifid lobes of the auxiliary series that are
characteristic of Om·dillerites.
The type species of Hedenstrmmia was assigned by Mojsisovics to Meekoceras,
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 Hedenstrceininm in
the Pinacoceratidre .. This has been accepted by C. Diener," who added another
species, H: Mojsiwvicsi Diener. )JfeekocmYts f~t7'ccdum .Mojsisovics was also included
by Waagen and Diener in Hedenst7'031nict, but E. Haugb assigned it to Norites, to
which genus it has a cer~ain resemblance in form. E. von MojsisovicsC has recently
chosen this species as the type of a new genus Tellm·ite8, under the family Noritidre,
thus leaving only two accepted species under Hedenstrmmia, II. Iledenstrmmi, and
11. .J.1£ojsisovicsi.
OccuP7'ence.-IIedenstJ·mmia 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 beds of the
Lower Triassic of southeastern Idaho and eastern California, in both cases associated
with JffeekocePtts qmcilitcttis, 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.
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
a Cephalopoda of the lower Trias: Himnlayari. Fossils, vol. 2, pt. 1, p. 60: Mem. Geol. Survey India, Pal. Indica, ser.1o.
b Les Ammonites du Permien et du Trias: Bull. Soc. geol. France, ser. 3, tome 22, 1894, p. 393.

cCephalopoden der Hallstattcr Kalke, Supplement-Heft (1902), p. 311: Abhandl. K.-k. geol. Reichsanstalt, vol. 6,
pt. 1 (1902), p. 311.
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serrated. Then follows a long series of short tongue-shaped auxiliaries, growing·
smaller toward the umhilicus.
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 .Meekoceratidre, but resemble those of Oordillerites.
Both genera probably come from a common ancestor.
I£edenstrmmia J{ossmat?; is evident,ly closely allied to H. Xojs£sovicsi Diener a 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, ~tnd character of the septa
being virtually identical in the two species. It is thought best, however, for the
present to keep them separate, until sufficient material of the Indian and the American forms should be found to show whether they are perfectly similar at the same
size.
Occttrrence.-Hedenstrmmia llossmati was found by J. P. Smith in the Lower
Triassic Meekoceras beds, at the head of Wood Canyon, 9 miles east of Soda Springs,
in the Aspen Ridge in southeastern Idaho, associated with Meekoceras gracilitatis
·white, J¥. musl~baclianum White, JJ1. aplanatum White, Ji'lemingites, Uss7tn:a, Oordillerites, Nannites, Opldceras, Atpenites, Psettdosageceras, 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 miletl
southeast of Independence, In yo County, Cal., associated with virtually the same fauna.
It would seem that I£edenstrmm-ia, 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 Subrt)bustus 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.
Genus CL YPI'.l'ES

~aagen.

1895. Clypites, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 142: Mem. Geol.
Survey India, Pal. Il1dica, ser, 13.
1902. Aspidites (pars), F. Frech, Lethwa Paheozoica, Bd. 2, Lieferung 4, p, 637.

Type.-Olypites typimts Waagen, Fossils from the Ceratite Formation, p. 143,.
Pl. XXI, figs. 7 a and b.
Involute, laterally compressed, deeply embracing, inner whorls eoncealed by
the outer; umbilicus narrow; sides flattened; venter flattened, narrow, with sharp
a Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, 1897, p. 63, Pl. XX, fig.l: l\Iem. 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 fairit radical folds and strim.
Septa ceratitic, cxtermd 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.
Ol;ypites is closely related to Hedenstrmmia "\Vaagen, but in the latter genus
both· the adventitious and the auxiliary series of lobes and saddles arc mu'ch more
individualized. Another near relative is Aspen·ites Hyatt and Smith, but t?is genus
has a sharp venter, with a keel, and is much more compressed laterally. All these
forms, however, seem to be closely related to Proilromites Smith and Weller, of the
Mississippian (Lower Carboniferous), which may be a connecting link between them
and Beloceras.
Olypites is known only from the Lower Triassic Ceratite formation, of the Salt.
Range in India, and Alpheus Hyatt found one species m the Lower Triassic MeekocCl·as beds of the Aspen Ridge, southeastern Idaho.
CLYPITES TENUIS Hyatt and Smith, sp. nov.

Pl. I, figs. 4-8.

Form involute, discoidal, laterally compressed, deeply embracing. Whorl high
and narrow, with flattened sides, and narrow-channeled venter, with biangular margins. Umbilicus dosed. Surface cast smooth, shell unknown.
Septa lanceolate, _with auxiliary, lateral, and adventitious series. The external lobe is divided by a small siphonal notch into two short vcntrals; the adventitious lobes consist of a single pair of serrated lobes; the two laterals are broader,
longer and more distinctly s.errated; the auxiliary series consists of several short,
pointed lobes, with broadly rounded saddle~.
In youth the venter i's biangular, without the channel; the ventral lobe is undivided, thus forming, with the two adventitious lobes, a trifid extei·nal.
The septa are simpler than on any of the species described by W aagen, 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, Irlaho, in vVood Canyon, near the divide, associated with J11eekoc~ras
qracilitatis, jJtL musAbac!wnum, and JJ1. aplanat~tm. Collected by A. Hyatt, 1888 ..

I
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Genus HAUERITES Mojsisovics.

1893. ITauerites, Mojsisovics, Cephalopoden der Ha\lstiitter Kalke: Abhandl. K.·k. geol. Reichs·
anstalt, Wien, vol. 6, pt. 2, p. 517.
1896. Hauerites, Mojsisovics, Obertriadischen Cephalopoden-Faunen deH Himalaya: Denk~ehr. K .•
Akad. Wiss., Wien, vol. 63, p. 645.

Type.-Amrnonites rarestriatus Hauer, Neue Cephalopoden aus den Marmorschichten von Hallstatt und Aussee; Haidinger's Naturwiss. Abhandl., vol. 3, 1849,
p. 11, Pl. V, fig. 10; Pl. VI, figs. 4 and 5; and E. von Mojsisovics, Ccphalopoden
der Hallstatter 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 deeply channeled and bounded by narrow keels.
Sides ornamented with fine sigmoidal fold-like ribs, and with strim parallel
to these. Body chamber short.
Septa ammonitic, not deeply digitat!j, 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 g-enus was first described by Mojsisovics as a subgenus of Cyr·topteurites,
but he afterwards gave it independent rank. It was classed by him with the
Ceratitidre, but the character of the septa and the ontogeny of the group forbid
such a classification. The young stages of thi~ genus bear no resemblance to
.Dinarites or Tirotites, but do resemble the genus Am,bites, supposed by Waagen
to be one of the stock forms of the Noritidm: The charaeters of the septa are
such that this genus must be placed in vVaagen's group of Pinacoceratidre, although,
according to the opinion of the writers, this group is not homogeneous.
Hanerites is known only froni the Upper Triassic, Karnic, and Noric stages of
the Alpine province; Karnic stage of the Himalayas; an~ the same formation in
California, where· it is represented by two_ species, II. .Ashleyi, sp. nov., and one
undescribed species.
HAUERITES ASHLEY! Hyatt and Smith, sp. nov.

Pl. XXXV II, figs. 10-12.

Involute, discoidal, laterally compressed. Whorl high, with flattened-convex
sides, and narrow venter,· slightly 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 ~y the inner whorl. The

I
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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 strire, that bend sharply forward in the middle of the flanks, and then backward 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 ext~rnal
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.
Hatttrrites As/1-leyi is most nearly related to II. ../Escnla]Jii Mojsisovics,a but differs
in its flatter and broader venter, shallower ventral furrow, weaker crenulation of the
marginal shoulder angles, and less complex septa. Also in II. .&:~culapii the first
lateral saddle is unsylllmetrically divided, which is not the case with II. Ashtey'i.
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 crenulatious on the shoulder angles, and has more complex septa.
The two· species can, ho~ever, easily be distinguishe-d from each other.
Horizon and locality.-Haum·ites Ashleyi was found by J. P. Smith in the
Upper Triassic zone of Tr·opites subbullatus, of Shasta County, Cal., 3 miles east
of Madi::;on'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.
Genus DIENERIA Hyatt and Smith, gen.. n.ov.

Type.-Dieneria A1·tiLaberi Hyatt and Smith, sp. nov.
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 narrqw, exposing but little
of the inner whorls. Surface smooth, ornamented only with flexuous lines of
growth. Septa very simple, just in the transition from goniatitc 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.
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
4
exactly like Ambites.
· Dienm·ia is known only from the Upper Triassic zone of Tropites sttbbullcttus,
of Shasta County, Cal., where it i::; represented by a single species.
aCephalopouen der Hallstiitter Kalke: Abhandl. K.-k. geol. R~ichsanstalt, Wicn, vol. 6, pt. 2, p. 527, Pl. CLIX, fig. 7.
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DIENERIA ARTHABERI Hyatt and Smith, sp. nov.

Pl. XXXVII, figs. 13-16, Pl. LXXXI, figs. 10-25.

Form involute, discoida.l, 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. Siues almost fiat; venter narrow and fiat, bounded by angular
margins; without ventral furrow or keel.
The height of the whorl is seven-twelfths of the total diameter, and the width
is about one-thir~ of the height. The indentation or involution is less than onethird of the height of the whorl.
The surface. is smooth, ornamented only with fine, flexuous cross strire of
growth.
Septa very simple, only the first lateral lobe being slightly serrated, all the
other lobes and the saddles being entire. The external lobe is divided by a
shallow siphonal notch into two small branches; the first lateral is broader, deeper,
and weakly serrated; the second lateral is small and entire; 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 Ambite8 Waagen, from which DientJ>ria probably descended.
Dieneroia Aroth.aberoi has a strong external resemblance to I£aueTite8 ABMeyi Hyatt
and Smith, but differs Jn its less complex septa, ·in the absence of lateral ribs,
and abdominaJ furrow.
The abdominal angles appear at diamete_r of 3.5 mm., and the first lateral lobe
becomes serrated at 8 mm.
The young stages of I£aueTite8 arc like the mature forms of Dienen~a, and both
genera in the young stages resemble also Beneckeia tenuiB Seebach; but the mature
form of Dieneroia ArothabeTi 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 distinct lobes.
The genus Ambite8, to which the young stages of DieneTia are compared, is
assigned by W aagen to the .Noritidro, but the writers think this group should be
assigned to the Pinacoeeratidre.
I

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

Diameter . . . . • . . ....... ' . , ...................... _.. - . .-...... : __ ....... ___ ... ___ 3. 60
Height of last whorl--··-·····-····-···········--························-····· 1.92
Height of last whorl from the preceding ..... __ ............ __ . . . . . . . . . . . . . . . . . . . . 1. 48
Width of last whorL .... _................. - ...... _._ ........ __ ................ 1. 24
Involution ....... _................. ·--·-· .......... _... _... _......... ___ ... _-·· . 44
Width of umbilicus ............ _..... -: ..... _.. - ..... __ ... _......... _.... __ .... . 72
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Dimensions of the type specimen.

mm.

Diameter .......................... :. . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 15
Height of last whorl............................................................ 8. 5
Height of last whorl from the preceding......................................... 6
'~idth of last whorL...................... . .. . ... .. . . . . . .. . . . .. .. .. . .. .. . .. .. . 2. 7
Involution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 5
'Vidth of umbilicus . .. .. . .. . . .. .. . . . .. . .. . . . . . . . . . . .. .. . . . . . . . .. . . .. . .. . . . .. . .. 2

Horizon and locatity.-Dienm'ia Artlwberi was found by J.P. Smith in the Upper
Triassic, zone of Tropites subb·nllatus, 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.· It was associated with a large number
of typical species of the upper Karnic horizon.
Genus PLACITES :Mo.isisovics.

1896. Placite,q, Mojsisovics, Ueber den chronologischen U mfang des Dachsteinkalkes: Sitzungsber. K.
Akad. Wiss., Wien, vol. 105, pt. 1, p. 18.
1896. Placites, Mojsisovic~, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K. Akad.
Wiss., Wien, vol. 68, p. 663.

Type.-Group of Pinacoceras platyphyllum Mojsisovics.
For.m 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 ornamentation.
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 Noric. In America it i~-; 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 UI!known,.
Septa complex, deeply digitate, 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 Pinaeoceratoidea.
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Placites hmnboldtensis Hyatt and Smith is a very near ally of P. Sakuntata
Mojsisovics, a 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

.~pecimen.

mm.

Diameter .. _·_ ............................................................. _....
Height of last whorl ............................................... _....... ___
Height of last whorl from the preceding .. _.......... __ ..... _.. __ ._ ...... ~ ... _._ ..
Width of last whorl. ........................................................ _..
Involution __ ..........•....................... __ .......... __ ..... _. __ ... _.. _. _

27
16
11
7. 5
5

Width of umbilicus.--------- ...... -~-- ........ ------- ... ------ ____ . __ .... -----

0

Horizon and locality.-Muttleberry Canyon, West Humboldt Mountains, on
road 8 miles southeast of Lovelock, Nev., associated with P8eudomonotis sttbc£rcttlaris
Gabb, .A.rcestes Andersoni, sp. nov., Rhabdoceras Russelli Hyatt, and Elalorites sp.
Collected by .J. P. Smith, May, 1902.
Family PRONOIUTIDJE.
Under this head the writers group all forms closely allied with P1'0norites/
these are characterized by compressed whorls, little sculpture of the shell, rather
short body cham hers, and lanceolate septa, with pronounced development of the
auxiliary, and little development of the adventitious series of lobes. Karpinsky 0
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 inclt~des Pronorites ~ojsisovics, Sicanites Gemmellaro, Propinacoceras Gernmellaro, Jr[edlicottia Waag·en, of the Paleozoic, and Oordillerite8 and
Lanceolites Hyatt al).d Smith, of the Lower Triassic; 3[edli:cottia has also been _cited
by C. Diener, c from the Lower Triassic of Tndia, but ln.ter researches have made it
probable that this speeics came from the upper Permian. Karpinsky has shown
that Pronorites in its development can be traced back to Prolecanites/ that Sicanites,
Propinacoceras, and Jfedlicottia all show in their ontogeny their origin in 'Pronorite8.
ln this paper the writers describe the ontogeny of Oordillerites, which genus goes
through stages corresp~nding in succession to Prolecanites, Pronorite8, Sican-ites,
and Oordillerites. The ontogeny of Lanceolites 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: Mem. Acad. imp, sci. St.-Petersbourg, ser. 7, tome 37, No.2, 1889.
cCcpbalopoda of the lower Trias.: Himalayan Fossils, vol. 2, pt. 2 (1897), p. 58, l\lem. Geol. Survey India, Pal. Indica
ser. 15.
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points to the Pronoritidm of the Paleozoic as the ancestral stock of the genus.
Both of the American representatives of the Triassic Pronoritidre 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 ..
C. Dienera has described, from the Middle Triassic of the Alps, a genus
Arth.ab&r£tes, which apparently ·is closely allied with Oorditlerites, 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 Pronoritidre in the minor
development of the adventitious series. This is the only genus above the Lower
Triassic that is thought _to represent the stock of Prono1•ites.
Genus CORDILLERITES ~yatt and SnJ.ith. gen. nov.

Type.- Cordillerites angulatus Hyatt and Smith, Lower Triassic.
This genus is compressed, 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 sb·ire or growth. The septa arc
lanceolate, with rounded saddles, nnd lobes partly serrated. The external or dphonal
lobe is tripartite, as in Pronorites. There is a short series of lanceolate simple or
bifid adventitious lobes, a series of laterals that are partly bifid and partly trifid,
and a long series of auxiliaries, of which those nearest the umbilicus are undivided.
Tl:ie genera( plan of the septa is very like that of Pseudosageceras, but the
lobes are not nearly so complex nor so numerous. There is 11 closer resemblance
to A1·thabe1·ites Diener (Die Triadische Cephalopoden-Fauna dcr Schiechlinghohe bei
Hallstatt,b p. 17, Pl. II, 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 P1·odromites Smith and ·weller, of the
Mississippian (Lower UarQonifcrous), but Cordille1'ites has a flattened venter and no
keel, and the general plan of the septa, while superficially similar, in important
details is quite dissimilar.
The ontogeny of the only known species of Cm·diller~:tes shows clearly the origin
of the genus. The earliest observed stage resembles Prolecanites, having a somewhat compressed moderately involute form, with an undivided venti·allobe, and two
or more lanceolatc lateral lobes. After this follows a stage in which the ventral
lobe becomes tripartite, corresponding to P(l1'aprolecanites. The outline of the
whorl then becomes subquadrangular, and the first lateral lobe becomes bifid, correspondin€\" to Pronorites. · Shortly after this, the first lateral lobe becomes tripartite,
still corresponding to Pronm·ites, as some species of that genus have this character.
a Die Tria<lische Cephalopoden-Fauna der Schiechlinghohe bei Hallstatt: Beitr. Pal. und Gcol. Osterreich-Ungarns
und des Orients, vol. 13, p. 17, Pl. n; fig. 4, a-c.
·
bBeitr. Pal. und Geol. Ostcrreich-Ungarns und des Orients, Yo!. 13 (1900).
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Then the second lateral lobe becomes birld, and the form is transitional from
P1'onorites to Sicanites. Next, the first lateral saddle becomes indented, the beginning 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 Oordillerites 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 siz~ and complexity toward the umbilicus, as they do in all
genera of the Pronoritidre.
This development shows the intimate kinship of Oordillerites with _j_1£edlicottia,
from which it differs only in the form of the external lobe, the exaggerated
development .of the lanceolate adventitious lobes, and the tripartite laterals.
llfedlicottia in its ontogeny goes through stages corresponding sucuessively to
Prolecanites, Paraprolecan#es, Pronorites, and Sicanites, just as does Oordillerites,
but diverges in the peculiar development of the siphonal lobe and the external
saddle.
Oordillerites is known only from the Lower Triassic Meekoceras beds of ~he
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. LXXXV, 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 com;isting of obscure
radial folds and strim of growth. The length of the ·body chamber is unknown.
Septa lanceolate, with rounded saddles~ and tongue-shaped lobes mostly either
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 th!rd 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 b1·oader than the thi1·d 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 are distinctly bifid, the others, two in number, are
apparently simple. The details of the internal septa could not be seen, but there
is It long antisiphonal lobe, flanked by at least five internal laterals.
Stages of growtA.-ln its ontogeny Oordillerites ung~tlatus shows its history
and derivation from PPonorites. 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 ?orresponds to Prolecanites of the Devonian and Carboniferous.
At a quarter of a revolution farther on, diameter 3.5 mm., the ventral lobe
begins to divide, and becomes indistinctly tripartite, and at the same time a third
lobe is adped outside of the umbilicus.
At the diameter of 4 mrn., two septa farther on, and 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 distinctly tripartite. Pronorites never
had this character, but fL descendant of that genus, namely, Sicanites of the Permian,
did have it. This stage may, therefore, be said to be transitional from P1·onorites
to Sicamites. · It 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 lobe:,; is inaugurated. Even then
this stage can not be said to correspond absolutely with 8icunites, 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 Sicanites, along with others that were characteristic of
descendants of that genus.
The Sican#es 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 stag-e is well advanced there is a single adventitious lobe,
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but this 1s soon followed by the appearance of a second smaller lobe neare!' the
venter, by further division of the external saddle. The first adventitious lobe by
this time bas become bifid, and the second soon becomes so.
At diameter of 10 mm. the septa correspond to Sicanites, and at 1~ mm. they
resemble those of the more primitive species of Propinacoceras, in the development
of two distinct adventitious lobes.
At the diameter 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 othei· auxiliaries remain simple, as they
do through life. At this stage there is a simultaneous occurrence of characters
that belonged to Propinacoceras and Oord-illerites. ·
The only advance to be made now is the development of the third adventitious
lobe by a further div~sion of the external saddle. This takes place at diameter of
30 m!ll., and the species 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 arc 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 developm<~nt attained in &:canites 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.
Pronorite8 of the Carboniferous and the Permian progressed up to the stage
shown on Pl. LXXI, figs. 7 and 8, and stopped. Sicanites of the lower Permian went
through the Pronorites stages and began the formation of the adventitious series by
indentation of the external saddle. , Propinacocera8 of the Permian went through all
the stages of P1•onorites and Sicanite8, and advanced heyond them in the formation
of two distinct adventitious lobes in the same way. Oordillerites in the Lower
Triassic went through all the. stages corresponding to PPonor£tes, S£canites, and
Propinacoceras, and went beyond them in the further development of the adventitious series, and in the greater complexity of the first and second lateral lobes.
The septa of these forms, showing their gradual advance, are figured on Pl.
LXXI. In the development of Oordillerite8 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 mature forms.
I£orizon and local£ty.- OordilleJ'ites angulat~ts is not uncommon in the Lower
Triassic Meekoceras beds of Wood Canyon, 9 miles cast of Soda Springs, Aspen
Ridge, southeastern Idaho. It was accompanied by jlfeekoe,ePas gracilitati8,
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K. mushbacltanum, K. aplanatum, Flemingites Russelli, OpMceras Dieneri, Pseudosageceras 1:ntennrmtan1trn, Pantnannites aspenensis, Ussttria Waageni, Lanceolites
compactus, Aspidites, Damtb?:tes, Pm'alecanites Arnoldi, and many other forms
.characteristic of this horizon. These forms were all collected by the writers m
the same bed, so there can be no doubt about the association of species.
GAnus LANCI:COLITES 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 Oordillerites, but the septa would distinguish the two genera at once. In Lanceol1:tes 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 seco!lcl 1ess so; an<;l a series of tongueshaped auxiliaries. The saddles are divided as well as the lobes. The septa suggest
an intimate relationship with Oord£llerites, 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 seems 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 species described below, and one uLdescribed
form were found.
LANCEOLITES COMPACTUS Hyatt and Smith, sp. nov.

Pl. IV, figs. 4-10; Pl. V, figs. 7-9; Pl. LXXVIII, figs. 9-11 .

.Form involute, discoidal, laterally compressed. ~Thorl deeply embracing, and
deeply indented by the inner yolution. Umbilicus completely closed. Sides of
whorl flatten(')d, 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 thickness of the shell, which
occurs ju:st above the urn bilical shoulders.
The surface is nearly smooth, no ribs or spines being visible, but there are ~aint
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 lanccolate digitation of the lobes. The external
lobe is divided by a narrow siphonal saddle into two broad digitate branches. The
16918-No. 40-05-8
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first lateral lobe IS broad and deep, with long linguiform digitations. The second
lateral lobe is narrower and shallow, also drgitate. There is an auxiliary sel"ies of
several tongue-like small lobes above the umbilicus.
The form of this species is exactly like that of Oordillerites anqulatu8, but the
septa show fundamental differences. The septa in the young stages show some
resemblance to th~ Pronoritid::e, which may have been the ancestral stock. The
form and the arrangement of the septa show some resemblance to Ol;ypites, which
may have been deriyed from a common stock with it.
liorizon and locality.-Lower T1·iassic Meekoceras beds of 'Vood Canyon,
Aspen Ridge, Idaho, 9 miles east of Soda Springs; also in the Inyo Range, Inyo
County, Cal., H 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, sometimfls with
knots, or spines. Septa goniatitic in some primitive forms, ceratitic in most, and
ammonitic in a few highly spr,cialized genera. :
The Ceratitoidea are a remarkably homogeneous group, but it is so various that,
while the relationship is plain, it becomes exceedingly difficult to give a diagnosis
that will include all the families and genera: .Frech a first used this name for the
group, but he included also the Ptychitid::e and the Tropitidre in it. With the
exclusion of thr,se foreign elements, however, the group, as he established it, appears
to be phylogenetically homogeneous, although they may differ as widely from each
other in appearance as they do from niCmbers of other suborders.
The
Hungaritidre, Meekoeeratidre, and Gymnitidre had been previously elassed as
Leiostraca, and the O=~ltitidre as Trachyostritea, 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 ParalecaniteiJ Diener, which may be considered as the
radiele of the group, and the connecting link with the true Prolecanitidm of the
Carboniferous. Some few of tne!:·prirnitiv.e types persist until the Triassic, as
Lecanites, which lived on untihth'e Uppm· ·,Triassic, and the retrograde genera
revert to this type.
Under the Ceratitoidea are included. the Ceratitidw, the Hungaritidre, the
a Die DyaH: Lcthma Palreozoica, Bd.'2, Lieferimg 3 (1901), p. 478.
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Meekoceratidre, the Celtitidre, and the Gymnitidre, all of which families are
characteristic of the Lower and Middle Triassic, althoug-h ·some genera of each
occur in the Upper Triassic, the H nngaritidre, Gynmitidm, and Celtitidre 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.lE.
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 g-enera and ammonitic, deeply digitate, in the more specialized forms.
This family has usually been regarded as a subfamily under the Ptychitidre, but
the young stages of all genera in it are like the genus Xenaspis of the Permian,
which may be regarded us the radicle of the family, and the connecting link with
the parent of the Ccratitid:.e, probably Paralerxrm:tes. It is true that some species
of Gymnites become rather involute, and then resemble some compressed species of·
Ptychites, but this is purely convergence, and does not indicate any relationship,
for the young stages are very unlike.
In the American Triassic the family Gymnitidm is represented by Xenaspis,
Ophiceras, and Flemingites, all of which have ccratitic lobes, and are confined to the
Lower Triassic Meekoceras beds, although in Asia Xenasp£s ranges into the Middle
Triassic. Recently Gym.nites has been found in the Middle Triassie of Nevada.
Genus XENASPIS VVaagen.

1895. Xenasp·is; Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 161:
l\fem. Geol. Survey India, Pal. Indica, ser. 13.
1895. Xenaspis, Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mem.
Com. geol., St.-Petersbourg, 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. Xenoctiscus (pars), F. Frech, Lethrea Palreozoica, Bd. 2, Lieferung 4, p. 634a.
1903. Proceratites, E. Kittl, Die Cephalopoden von Mue in Dalmatien: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 20, pt. 1, p. 28.

Long body chamber, \vhorl evolute, little embracing, discoidal, wide shallow
umbilicus, caused by the slow increase in height· and thickness of the whorls.
Lateral sculpture faint, the inner volntions being smooth. Septa ccratitic, 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. W aagen a first assigned
this to his genus Xenod·iscu8, and then separated it from that group on account of
---

-----~~-~--

---------------------

aProductus Limestone Fossils: Salt Range Fossils, vo!.'l, p. 35: Mem. Gcol. Survey India, Pal. Indica, ser. 13.
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its faint lateral sculpture, as contrasted with the strong folds of Xenodismts plicatus
W aagen, the type of the genus.
As thus defined Xenaspis is known in the upper Permian 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 a1<sign'ed by W aagen to
Xenod,iscus seem to have short body chambers, and arc therefore classed under
Gyronites.
But one American species is here described, Xenaspis JJ:farcmti Hyatt and
Smith, sp. nov. ·
Frech, a in his revision of the ammonites of the . Permian, drops the genus
Xenaspis as insufficiently differentiated from Xenodi8Cn8. The writers have,
however, retained the genus as "\Vaagen defined it, because it seems to have
given rise to the Gymnitidro, while Xenodiscns seems to have been the radicle
of many of the highly ornamented ammonites of the -Triassic. This separation
is artificial, but not more so than is the ease in many groups of Triassic ammonites. The confusion existing at present would not be helped by assigning all
the evolute discoidal ccratitic amrnonities of the Permian and Lower Triassic to
Xenodismts and Ophiceras, for the differentiation of these two genera is just as
artificial and difficult as that of Xenaspis from Xenodismts.
The Gymnitidro, Celtitidre, Meekoceratidro, and Ceratitid::e were certainly
differentiated fl'om 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. vVaagen'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 MARCOU! Hyatt and Smith, sp. nov.

Pl. VII, figs. 26-33.

Evolute, discoidal, laterally compressed. Whorl little embraeing, and little
indented by the inner volution. Sides flattened eonvex, venter narrow and
rounded. Umbilicus wide and shallow. The height of the last whorl is' threeeighths of the diameter of the shell, and the width is two-thirds of the height.
It is indc1_1ted 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 ebamber is at least a revolution long.
The septa are ceratitic. The ventral lobe is divided by a shallow siphonal
saddle into tw~ short goniatitie. branches. The first and second laterals are seraLeth::ea Pulmozoica, Bd. 2, Licfcrung 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 Marcmt,i differs from X carbonaria Waagen in the flattening of the
w~orl, and in having the external lobe goniatitic instead of serrated. It differs
from Gy1'onites in its long body chamber.
l£orizon ctnd tocality,-Thii:l species was found by J.P. Smith in the Meekoceras
bedi:>, Lower Triassic of the Inyo Range, Inyo County, Cal., on the Union Wash, 1t
miles east of the Union Spring, 15 miles southeast of Independence. It was associated with Meeh.:oceras gracilitatis, M. aplanatwm, J1I.. m1tshbachanum, Pseudosagece1'as intermontanum and many other species characteristic of the Lower Triassic.
Genus OPHIOEI'?,AS Griesbach.

1880. Ophiceras, Griesbach, Pal:.eontological notes on the lower Trias of the Himalayas: Records
Geol. Survey India, vol. 13, p. 109.
1895. Ophiceras,· Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: l\iem.
Com. geol., St.-Petersbourg, 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. Ophicera.~, F. Frech, Leth:.ea Pal:.eozoica, Bel. 2, Lieferung 4, p. 636.

Type.-Oph1:ceras tibeticmn Griesbach, Records Geol. Survey India, vol. 13, p.
109, Pl. III, figs. 1-7.
Evolute, little embracing; whorls increasing slowly in height; umbilicus wide,
and moderately deep. Surface ornrtmented with faint folds and cross strire, i:>Ometimes with coarse lateral ribs in age. 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 !tmmonites, although Flemingites, St,uria, and sometimes Geratites
and Tropites, have the external striation. On account of this peculiar sculpture
Diener classes this genus with the Gymnitinm, along with Flemingite8.
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 auxiliary on the umbilical shoulder. E. von Mojsisovicsn described under the name
of Xenodiscus Karpinskyi a species that may belong to Opl~icera8, although it may
be a Gyronites. Waagen b thought that of the species described by Griesbach as
Ophicems, only 0. tibeticum could remain .under that genus, and that the others
should be classed under Gyronites. Mojsisovics,c at first considered Oplticeras
merely as a synonym of Xenodiscu.s. In a later work he still consid~red most species
of that genus to belong to Xenodiscus, but 0. hirnalayanum Griesbach and X: pl-icatus
7
\ \ aagen he placed in the group of
Geratites obsoleti, to which he· afterwards gave
the name of Da11ubites.
aArktischc 'l'riasfaunen: Mcm. Acad. imp. sci. St.- Petersbourg, ser. 7, tome 33, No.6, (1886), p. 75.
bFossils from the Ccrittite Formation: Salt Range Fossils, val. 6, pt. 2, p. 209: Mem. Geol. Survey India, Pal. .Indica
ser. 13.
c Die Cephalopoden dcr Mediterranen Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. x (1882), p. 232.
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It will he seen from this that this g-enus has been variously misinterpreted or
else ignored; and Waagen's recognition of even 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 W aagen's error was due to a poor drawing.
Oph,iceras resembles Danubites, from which it is distinguished by its spiral
sculpture on the inne1: layer of the shell; from Xenwpis it is distinguished in the
same way, also by its shorter body chamber; from Xe1wdiscus 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;
Jllany species that were assigned by .Waagen to (}yronites may belong to OphJceras,
bnt 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 eharaeteristic 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.
OpA·iceras is described from America for the first time in this paper, in
0. lJieneri, sp. riov., but several other species have been collected by .J.P. Smith in
the Lower Triassic of California and Idaho.
F. :Frech" assigns the Ophiceras beds of India and Siberia to the upper Permi.an,
but the writers have found genuine species of Ophicems in the Meekoceras beds of
the Lower Triassic in California and Idaho.
OPHICERAS DIENER! Hyatt and Smith, sp. nov.

Pl. VIII, figs. 16-29.

Evolute, discoidal, laterally compressed, widely umbilicate. Whods little
embracing and little indented by the inner volution. The height of the whorl is
less than one-third of tho 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-half of the total diameter of the shell. The umbilical
shoulders ttre rounded, with gentle inward slope; the flanks are convex, wit.h the
greatest 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 foids. The surface is ornament,ed with fine spiral lines,
which are seldom preserved. This is the distinguishing character of the g·enus.
The septa are· ceratitic. The external l~be is divided by a short, narro;~, siphonal
saddle into two small unserrated lobes; first lateral lobe long and narrow, second
lateral very small. Both lateral lobes are slightly serrated; on the umbilical Rnture
there is a small auxiliary, unserrated.
a Lethreu Palreozoica, Bd. 2, Liefernng 4 (1902), pp. 628-639.
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This species is most nearly related to··Dphicerrts demisswn 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
Ophicm'as Dimwri. The faunal association of the two is the same, and the differences
here noted are not greater than are often found· between varieties of the same species.
IIo1'izon and locality.-In the Lower Triassic Mee_!-.oceras beds of the Aspen
Ridge, \Vood Canyon, southeastern Idaho, 9 miles east of Soda Springs. Associated
with it were )}[eekoceras qrricilitatis, J1{. aplctnatum., and 11£. muslibctchan'twn, besides
Flemingites, Aspidites, I-Iedenstnemia, Nannites, Dan1tbites, and many other forms
characteristic of the Lower Triassic.
OPHICERAS SPENCE! Hyatt and Smith, sp. nov.

Pl. LXII, figs. l-10.

Evolnte, discoidal, laterally compressed. Whorl of medium height, but
increasing slowly. Deeply embracing, and deeply indented by the inner volntions.
Umbilical sbo.ulder~:; abruptly rounded, sides flattened; venter rounded, bordered by
rounded bntratber abrupt abdominal shoulders. The outer whorl envelops a little
over or;e-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 fiveeighths of the height. The umbilicus is wide and shallow, being slightly 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 strim of growth, visible only on the
outer shell.
'
,
Septa ceratitic, with entire saddles, a divided external lobe, two principal
laterals and an auxiliary, all serrated.
The form greatly resembles that of Prionolob1ts Jacksoni, from which Ophiceras
Spencei may easily he distinguished by the sculpture and the individualized auxiliary
lobe. This species also resembles Ophicm'as ptyclwdes Diener, of the Lo.wer Triassic
Oto?eras beds, of India, but bas slightly we~ket: swlpture than the Indian species,
the folds being. weaker. and more strongly .cmved.
The two species agree in outer form, septa,_ and· in having the folds on the cast
and only the cross strim of growth visible. on the outer shell. The two species
!nightwell be considered as only varietie,; of the same form, if the association in the
two cases were not diflerent .. The Otoceras beds in India, in which Opl~iceras
}Jtychodes occurs, are now
as Pern;i~n;.
but
the associated
species . in the
. . regarded
.
.: . .
'
.
Idaho beds make such a reference extremely hnprobable, espeeially since several of
the species are also eommon in the J1{eekoceras g1'acilitatis horizon,· of the age of
'
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which there can he no question. The specific name is .given in honor of Mr. R. S.
Spence, of Paris, Idaho, who discovered this fauna.
Horizon cmd local£ty.-Op!Liceras Spencei is rare in the Lower Tr~assic, 1 mile
west of Paris, Bear Lake County, Idaho, in brownish bituminous limestones,
associated with Colwnbites pan:s£anus, ~lfeekoceras pilaturn, JJ£. (Prionolobus)
Jack·soni, Pseudosaqeceras intermontanum,, Geltites sp. nov., and many others less
characteristic. ·The horizon lies above that o£ ~1feekoceras gmcilitatis, which occurs
near by in gray limestones like those of the Aspen Ridge near Soda Springs.
Genus FLEMINGITES '\V'aagen.

1892. Flemingites, Waagen, Records ~col. Survey India, vol. 25, pt. 4, p. 184.
1892. Flemingites, Waagen, Jahrb. K.k. geol. Reiehsanstalt, vVien, 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, Letluea Palreozoica, Bd. 2, Lieferung 4, p. 638.
1902. Flemingites, F. Freeh, 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. Sci., 3d ser., vol. 1, p. 377.

Type.-" Ceratites" .flerninqiantts 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, l3:teral cro~s ribs or folds, which are never diehotomous and
do not eros~ 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,
o£ 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 Cerat£tes, but notes that the form is more
evolutt and the spiral lines stronger than on that genus, also that the lateral sculpture does not break up into knots or dichotomous ribs. He places Flem£nqites
in the Leiostraca, in spite of the coarse ribs that occur on most species of the
genus, although it iR hard to see what relationship it can have to Oymnites. 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 Meekocera[OJ beds of southeastern Idaho, where several species have
been found.
FLEMINGITES RUSSELL! Hyatt and Smith, sp. nov.

Pl. I. figs. 1-3; Pl. LXX, figs. 1-3.
1904. F,emingites 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. 378, Pl. XLII,
fig. 5, and Pl. XLIII, figs. fi 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 eyolute, the .
increase in height of whorls is great.
Umbilicm; shallow, and umbilical shoulders rounded; sides gently convex.
Whorls twice as high as broad; venter narrow and somewhat rounded.
Sides ornamented with stro,ng folds in mature shell, nearly smooth in young
shells. Surface of .cast omamented with fine, distinct spiral lines. Septa ceratitic,
four serrated lobes 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 seco.nd lateral is narrow, and the auxiliary serie::; consists of four or five denticulations, fqrming a broad lobe. The saddles
are all similar in shape and br0ader than the lobes.
Dimensions of the type specimen.
mm.

Diameter _______ . __ .. - ___ .. _. _.. _... - __________ . __ ... _______________ . __________ . 104
Height of last. whorL _____ . _________________________________________________ .___ 37
Height of last whorl from preceding _____________________________ : ______________

30

Width of last whorl ..................................................... : ......
Involution ______ .. _... ____ . ___ ....... ________ .. _.... _______ . ____ ._. __ . ___ .. _____

20
7

Width of umbilicus ........ _.. _.. __ ........... ___ .... ____ .. ______________ .______

32

Hor£zon and ·locality.-In the Lower Triassic Meekoeeras beds of Wood
Canyon, Aspen Ridge, 9 miles east of ~oda Springs, Idaho. Found associated
with P.~eudosageceras, Meekoceras gracilitat£s White, M. ( Gyronites) aplanatum
White, M. (Koninckites) m1tsMaclwnmn White.
Family CELTITID£.
Form evolute, discoidal, laterally compressed. Body chamber long. Surface
ornamented with lateral ribs or folds. Septa goniatitic or ceratitic.
The Celtitidrc have commonly been regarded as a subfamily under the
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Tropitidm, purely on account of their lateral ribs and long body chamber. But
no member of the Tropitidm has young stages in any way resembling Oeltites,
and the characters on which that reference was based occur in other groups.
The Celtitid::e can not have descended from the Glyphioccratidm, in which group
the ancestors of Tropites are to be sought, but from some member of the Prolecanitida~. The kinship of this gToup with the primitive members of the Ceratitidm,
Hungaritidm, and Meckoceratidm is evident and acknowledged. by all. Frech
probably had this family in mind when he included the Tropitidm in his suborder
Ceratitoidea, and the writers are of the opinion that his reference was correct,
although the true Tropitidm can not have any kinship with it.
The Celtitidm are known in the Permian of Asia, in the gc'nus Xenodiscusj
in other parts of the world they arc not known below the Triassic. In America
they are known in the Middle Triassic in the genem Xenodismrs and (/eltites,
and several undescribed species of Oeltites "have recently been found in the Lower
Triassic of Idaho.
Genus

Xl£NODISCUS "W"aagen.

1879. Xenodiscus (pars), \Yaagen, Productus Limestone Fossils: Salt Range Fossils, vol. 1, p. 32.
Mem. Geol. Survey India, Pal. Indica, ser. 13.
1895. Xenod·iscus, ·waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 161.
Mem. Geol. Survey India, Pal. Indica, ser. 13.
1902. Xenodiscus, F. Frech, Lethiea Palmoz.oica, Ed. 2, Lieferung 4, p. 634a.
1903. ProcNatites, E. Kittl, Die Cephalopoden von Muc in Daln;atien: A bhandl. K.-k. geol. Reichsanstalt, Wien, vol. 20, p. 28.
(Not 1886. Xenodiscus, Mojsisovics, Arktische. Triasfaunen, p. 74.)
(Not 1895. Xenodiscus, Diener, Cephalopoda of the -Muschelkalk, Himalayan Fossils, vol. 2, pt. 2,
p. 110.)

Pype.-XenodismJ.,S pticatus Waagen, Salt Range Fossils, vol. 1, 1879, p. 34,
Pl. II, figs. 1,· la, lf.
Evolute, discoidal, little embracing, increasing slowly in height, widely
umbil!cated, 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.
\Vhcn this genus was first named, vV aagen phced it under the Leiostraca, in
close relationship with Gymm:tes. Further study, however, convinced. him that
this would apply to one species classed under Xenodismts, which he afterwards
separated under the name of Xenaspis carbonaria Waagen. The type, Xenodismts
pticat1is, . was then classed under the Ccltitinm, subfamily of the Tropitidm. In
the meantime E. von Mojsisovics, a under the supposition that " Oemtites" caJ'ooa

Arktische Triasfauncn: l\Iem. Acad. imp. sci. St.-P(,tershourg, ser. 7, tome 33, No. 6, (1886), p. 20.
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naritts was the type of Xenodiscus, classed X. plicatus under the group of Ceratites
obsolet£, which he afterwards designated by the subgeneric title Damtbites. All
the Sibet·ian species assigned by Mojsisovics to Xenodiscus fall partly under
J.Jfeelcoceras and partly under Dcti~ubites. The Middle Triassic species classed by
Diener under Xenodiscus belong to Xenaspis. Thus only the type X. pl?:cattts
\Vaagen remains under this genus. It becomes therefore extremely easy to
determine th~ generic c;haracters. It is not so easy to determine the systematic
position: W aagen considered it to be intermediate between Paraceltites and
Celtites, 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 Tropitidm, for the
writers have demonstrated that members both of the Ptychitidm and of tpe
Ceratitidm may have body chambers at least a revolution long.
Frech, in Lethooa Geognostiea, Bd. 2, Lieferung 3, page 478, classes Xenodiscus, Xenaspis, Ilungar£tes, and Otoceras together as subfamily Xenodiscinre
under the Ceratitoidea. Leaving out the two latter genera this is a proper
classification, for the two former are certainly related to the general gToup of
ceratitic ammonites, either as ancestors or as survivals of ancestral ~ypes; while
Hunqarites and Otoceras are more specialized, and have no more right to be
classed in the ancestral group than Gyronites or Lecan,ite.s. It is highly probable
that the Meekoceratidre, the Huqgaritidre, the Ceratitidre, and the Celtitidre all
sprang from a common stock-the Xenodiscinre-and that this group took its origin
from some primitive form like Paralecanites. But this differentiation must have
take_n place before the upper Permian, for there we have Xenodismts, Xenaspis,
Paralecanites, Otoceras,· and IIunqaJ•ite.s all flourishing simultaneously.
Up. to the present time- Xenoa-i.1cus ha.s 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 Ilungarite8, J11etat£J•olite8, Popanoceras, Acroclwrdicems, in beds supposed to be
the equivalents of the upper Ceratite limestone of the Salt Range.
XENODISCUB BITTNER! Hyatt and Smith, sp. nov.

Pl. XX, figs. 5-15; Pl. XXI, :figs. 1-13.

Evolute, discoidal, little embracing, and little indented hy the inner volutions.
Whorl low and increasing slowly in height; sides flattened, venter rather narrow
and highly arched, \vith indistinct abdominal shoulder's. 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 distinct radial plications that begin on the abrupt
umbilical shoulders and run nearly straight up the sides, bending forward at the
abdominal shoulders. These plications become faint on the venter at maturity, but
are very distinct in the adolescent .stttges; they are accompanied by frequent
constrictions, which become nearly obsolete at diameter of 20 mrr1.
The specimens are usually too much broken to show the length of the body
chamber, hut on two specimens it was seen to be about cine 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 nnd wider,
distinctly serrated; the second lateral is similar, but much smaller; the auxilinry
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 arc 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
cemtitic 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 himalayanus Griesbach, as figured by Diener,a but has the ribs more numerous than on that species,
and they cross the venter, which is unknown on any species of Danubites. It bas a
still closer resemblance to "JJinar~'tes" evol1dus Waagen/' from the upper Ceratite
limestone of the Salt Range. W aagen's specimen seems to show a long l?ody
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
JJinaPites.
In this species we have a survival of the Permian genus Xenodiscus in the bottom of the Middle Triassic, which in itself is not improbable, since its kindred form
Xenaspis has also been found in the same horizon in Asia.
Horizon and locality.-In the low~st beds of the Middle Triassic, Inyo Range,
east side of Owens Valley, Cali~ornia, on the Union w·ash, 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 eollected by J. P. Smith. The specific name is given in honor of
the late Dr. Alexander Bittner.
a Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 41; Pl. XIV, fig. B, u, b, c: Mcm. Gcol. Survey
India, Pal. Indica, scr. 15.
b Fossils from the Ceratite ForliiUtion: Salt Range Fossils, vol. 2, p. 32, Pl. X, Jig. 3: Mem. Geol. Survey India, Pal.
Indica, ser. 13.
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Genus CEJL'I'ITES Mo,jsisovicf'.

1882. Celtites, Mojsisovics, Cephalopoden der Mediterranen. Triasprovinz: Abhandl. K.-k. geol. Reichsanstalt, \Vien. vol 10, p. 145.
1892. Celtites, Hauer, Beitr. Kennt. Cephalopoden der Trias von Bosnien: Denkschr. K. Akad. Wiss.,
'Vien, vol. 59, pt. 1, p. 273.
1893. Celtites, Mojsisovics, Cephalopodcn der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 346.
1895. Celtites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 69: Mem.
Geol. Survey India, Pal. Indica, ser. 13.

Type.-" Trachyceras" epolense Mojsisovics Dolomitriffe von Siidtirol, 1878,
p. 51; 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. V entrallobe usually divided, but sometimes undivided. There
are usually two laterab and an auxiliary. Antisiphonallobe undivided.
Oeltites 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 HALL! Mojsisovics.

Pl. XXV, figs. 4, 4a, 5, 5a, and 5b; Pl. LXXV, figs. 1-fi.
1.896. Danubites Halli, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr.
K. Akad. Wiss., Wien, vol. 63, p. 124.
? 1864. Goniatites lrevidorsattlB, Gabb (not Hauer), Geol. Survey California, Palreontology, vol. 1, p. 21,
Pl. III, figs. 6 and 7.
1877. Clydon-ites l:evidorsatus, Meek (not Hauer), U. S. Geol. Explor. 40th Par., vol. 4, p. 109, Pl. X,
figs. 7 and 7a.

Form evolute, ~iscoidal, 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
whqrl 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.

126

TRIASSIC CEPHALOPOD GENERA O:v' AMERICA.

Surface ornamented with strong lateral ·ribs which run obliquely forward from
the umbilical shoulderi:l and become obsolete high up on the flanks. Occasionally
weak folds may be observed crossing the venter.
8epta consisting of a divided ventral lobe and two small laterals, all goniatitic
except the first lateral lobe, which is serrated. Body chamber more'tban one revolution in length.
This species is more robust than Oelt-ites lcev£dor8(htus Hauer, with which it was
compared by Gabb and Meek, and the accompanying faunas arc not. the same.
Mojsit>ovicsa said that the species described by Meek was different specifically
and generically froni Gabb's "Gorda~£tes lcev£dorsatu8," and that the former belonged
to JJamtb£tes) accordingly he renamed Meek's figures Danub£tcs Hall£. Recently,
however, J. P. Smith has visited the localities where both Meek's and Gabb's specimens carne from, and had collected numerous specimens at both places. . They are
prob:ibly identical, Gabb's figure being based on a shell somewhat flattened by pressure. It ·must also not be forgotten that Gahb's drawings are often hardly more
than diagrammatic, hence the basing of species on his drawings alone can not be
too strongly condemned..
Horizon and locality.-- Oeltites Halli Mojsisovics was first described from the
Humboldt mining region of Nevada, exact locality not given, but probably Cottonwood Canyon in the West Humboldt Range. The United States Geological Exploration of the Fortieth Parallel found it in the Middle Triassic Daonella bed1:>, Of
Buena Vista Canyon, West Humboldt Range. J. P. ~mith (1902) found it to be
abundant in the Middle Triassic Daonella beds, 'Vest Humboldt Range, Cottonwood
Canyon, and on the divide between Troy Canyon and South Fork of American
Canyon. In both places it was associated with Daonella dubia, Beyriclvites rotellifimnis, Oerat£te8 ltttmboldtensis, Anolcites 1Vhitneyi, A. 3£eeki, Om'atites ( Gymnotoceras) Btafi:ei, Longobard,ites nevadanu8, Eutomoceras Laubei, Joann£tes Gabb£, and
other species characteristic of the Middle Triassic.
Gabb also cites this species from the east side of Owens Valley, 3 miles north
of Owens Lake; but the Lower Triassic, which occurs at that locality, has been carefully collected by J. P. Smith (1900) and (}eltites I£alli was not found in that fauna,
althoug-h Danubite8 Strw~qi Hyatt and Smith, which is very abundant in Inyo
County, Cal., does resemble Celt£tes Halli externally, differing chiefly in its more
complex septa and more robu1:>t whorls. Gabb also cites 0. I£alli 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 specimens collected by ,J. P. Smith in the Middle Triassic divide between Troy Canyon
and the South Fork of American Canyon, \Vest Humboldt Range, Nevada.
------·--------~~--

aObertriadischen CcphaloJioden-Faunen des Himalaya: Denkschr. K. Akad. Wiss., Wien, vol. 63 (1896), p. 124.
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Family HUNGARITIDJE.
Forms invoh~te, lat~raily co~npressed, discoidal, venter narrow, and surmounted
by a keel. Septa· ce~·atitic. . Surf!tce either smooth, or ornamented with folds
or ribs.
The Hungaritidre have usuaJiy been regarded as a subfamily ~f the Ptychitidre,
but differ from that group in. 'having
evolute,
discoidal young, while the Ptychitidre
. .
.
.
are always subglobose in the young stages. The Hungaritidre have usually been
reguz·ded us Leiostmcn, in spite of their close resemblanee to Oemtite8, but G. von
Arthabera has shown that the gr~up is in-separable from the Ceratitoidea.
The Hungaritidre are kn~wn first f~om the Permian of Armenia, where they are
represented by 1-Iitnqarites and Ot~)-ceras, bot~ of which genera occur also in the
Triassic, the .former being especially
charact~risti~
of the Middle TJ;iassic and the
.
.
;,·
.
latter not being found in later beds than the very lowest horizon of the Triassic. In
America the family is represented by only four genera, Inym:tes Hyatt and Smith in
the Lower Triassic and llitnqarites, Lonqobardites, and E~ttomoceras in the Middle
Triassic.
'

Genus HUNGAR,I'I'ES Mojsisovics.

1879.
1882.
1886.
1896.
1897.
1898.
1899.
1900.
1901.
1902.

Hungarite.~,

Mojsisovics,Vorliiufige kurze Uebersicht der Ammoniten-Gattungen, etc.: V ~rhandL
K-k. geoL Reichsanstalt, Wien, p. 140.
Hungarites, .i\'Iojsisovics, Cephalopoden der Mediterrarieh 'friasprovinz: AbbandL K.-k. geoL
Reichsanstalt, 'Vien,' voL 10, p. 221.
.HungariteH, Mojsisov~cs, Arktische Triasfaunen: Mern, .A cad. imp. sci. St.-Petersbourg, s6r. 7,
tome 33, No. 6, p. 87,
Hungw·ites, Mojsisovics, Obertriadischen Cephalopoden-~m~pqn. des Himalaya: Dcnkschr. K.
AkacL Wiss., Wien, voL 63, p. 669.
.
.,
.
.
Hungarites, Diener, Cephalopoda of the lower Trias: Himaiayan Fossil~, ·vol. 2, J,lt. 1, p. 150:
Mcm. GcoL Survey India, Pal. Indica, ser. 15.
Hung(trites, Tornquist, N euere Beitriige zur. Geol. und PaL, Umgebung von Recoaro, &c:
Zeitschr. Deutsch. geol. GeselL, voL 50, p. 653 ..
!Iungarites, Diener, Mittheilung Cepha~opoden-Arten ~us der Trias des si'tdL Bakony: p. 9.
Hungarites, von Arthaber, D~s jiinge!'e Paheozoicum aus der Araxes-Enge bei Djulfa: Beitr
PaL und Geol. Oesterreich-Ungarns und des Orients, voL 12, p. 220.
Hunga1·ites, F. l<'rech, Lethma Palxozoica; Bel. 2 Liefimmg 3, p. 474.
Hungarites, F. Frech, Lethiea Palooozoica; Bd. 2, Lieferung 4, p 635.

Type.-" Oeratites'' J.Vfojsiso·vicsi Bocck.h, Jahrbuch K. ungarischen geolog.
Anstalt, vol. 2, 1873, p. 150; ·also in .Mojsisovics, Cephalopod en der Mediterranen
Triasprovinz, 1882, p. 222, Pl. VII, fig. 6; Pi. VIII, fig. 3.
Laterally compressed, in-volute, discoidal. Narrow umbilicus, inner whorls
concealed. Whorls high, increasing rapidly in height, and deeply indented by
"Dots jtingere Potheozoicum otus der Arotxes-Enge bei Dju!fa; Beitr. PaL uud GeoL Oesterrcich-Ungotrns und des Orients,
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 Ptychitidro, where they have commonly been classed.
Frech a classes under the suborder Ceratitoidea the Ceratitid~B, Meekoceratidm,
Ptychitidm, and Tropitidro. The older ceratites of the Permian, Xenod1:scus,
Xenm;pis, Otoceras, and l£ungarites he classes. together under the subfamily
Xenodiscinro. With the exclusion of the Ptychitidro and the Tropitidro, this is
the most satisiactory classification we have, for the near relationship of the
Meekoceratidm, Hungaritidro, and Ceratitidm is manifest to all that have studied
them, in spite of the fact that they have been separated into two great artificial
divisions, Trach.yostraca and Leiostraca. These divisions can not be recognized in
the Lower Triassic and the Permian, and no doubt roug·h-shellcd and smoothshelled forms originated out of the same stocks. Frech also rightly disregards
the length of the body chamber in his classification, for there ·can be no doubt
that forms with long body chamber and forms with shOt·t 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-sh~lled or smooth-shelled,
longidome or brevidonie, can· . not he biogenetic, but have the value merely of
convenient keys in identification of species.
The oldest species of Hitnqar£te8, H. Radde£ Arthaber,b from the upper Permian 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 plaee in an evolutionary classification. The best
discussion of ITungarite8 and the associated genera is given by Dr. G. von Artbaber
in the work cited, in which the relationship to Otoceras and Oeratites is clearly
stated and the gradual evolution of l£ungar1:tes from the Permian to the top of
the Middle Triassie is shown in gmphic form. lfwnqarite8 has also been cited as
late as the middle of the Upper Triassie, but the later forms are no longer charactel'istic, and the genus is most eomrnon in the Muschelkalk, in which formation
a Lethrea Gcognostica, BrL 2, Liefcrung 3, p, 478.
b Dns jiingere Palreozoicum a us der Araxes-Enge bei Djulfu,·· in F. Frech und G. vOn\ Arthaber, Ueber d;ts Palreozoicum·
in Hoeharmenien und Persicn, Beitr. zur PaL und GeoL Osterreieh-Ungurns und de" 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, Ilungc~rites Yate$i Hyatt a11d Smith,
sp. nov., from the lowest beds of the Middle Triassic of California, and by two
or three doubtful undescribed· f~rms.
HUNGARIT]i:S YATES! Hyatt and Smith, sp.

nov,

·: Pl: XX, figs. 1-4.

Compressed, involute, disc~idal,_ deeply embracing, umbilicus closed, concealing
the inner whorls, which inde~t th~ outer, to: two-fifths of the height. Sides flattened, greatest breadth a little less than ha1f the height of the whorl and at a
point just above the rounded um,bilical shoulder. Venter narrow, surmounted by
a ·sharp central keel, flanked by ''~barp abdominal shoulder angles, above \vhich
the central keel rises distinctly. '~~rface ornamented with _gently flexuous falcate
ribs or folds and lines of p·o"'th, which berid forward gently to the shoulder
angles. Septa ceratitic, lobes all serrated, saddles all rounded and entire; external
lobe short, divided by a modera~cly dee'\) siphonal ~,addle; first and second lateral
lobes deeper; besides these there is orie auxiliary on the sides and another on
the umbilical shoulder. Internal septa not seen.
This species nearest to H. Pradoi V erneuil, as figured by E. von Mojsisovics a
from the Middle Triassic of Spain, but is not so highly sculptured, has the
auxiliary series shorter, and has the abdome~ narrower than on 1-I. Pradoi.
The ·mime is given in_honor of Dr.. L. G. Yates; in recognition of his contributions
to the geology of California.
IloJ•£zon and locality.-;-llunparites iatesi was found by H.· W. Turner in the
Middle Triassic, on the Union Wash, about one mile east of the Union Spring,
Iny.o Range, In yo County, Ca{, about 15 miles southeast of Independence,
associated with P~trapojxmoceras, Xenodiscus, Acroclwrdiceras, CeraUtes,. and
Th·olites. This bed is about 800 feet aboye the Meekoceras beds Of th~ .Lower
Triassic, which outcrop 'on the sides of the same canyon.
I

.'·

Genus EUTOMOCERAS Hyatt.

1877. Butomoceras, A. Hyatt, U. S. Geol. Explor. 40th Par., vol. 4, p. 126.
(Not 1879. Eutomoceras, K von Mojsisovics, Vorliiufige kurze Uebersicht der Ammoniten-Gattungen
der Mediterranen und J uvavischen Trias: Verhandl. K.-k. geol. Reichsanst~lt, Wien, p. 136.)
(Not 1893. Butomoceras, E. von Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k.
geol. Reichsanstalt1 Wien, vol. 6, p. 283.)

Type.-Eutomoceras Laubei Meek, U. S. Geol. Explor. 40th Par., vol. 6, p.
126, Pl. X, figs. 8 :and Sa.
aCephalopodcn der Meditermnen Triasprovinz: Abhandl. K .• k. gcol. Reichsanstalt,. Wien, vol. 10, 1882, J>. 225, Pl.
XXXII, figs. 7 and 8; .Pl. XXXIII, figs. 1 and 2,
.
-
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Involute, discoidal, laterally compressed, with flattened sides, narrow umbilicus,
distinct umbilical shoulders, and narrow acute >enter, surmounted by a sharp,
solid keel without marginal furrows. Surface ornamented with radial dichotomous
ribs that branch out from knots on the umbilical shoulders, c.urve 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 ventr.al lobe, two principal
laterals, and several smaller auxiliaries. The saddles are all rounded and entire,
while the lobe:S are distinctly serrated. Internal septa unknown. Length of
body chamber unknown. This genus greatly resembles "Ilungarite8 Mojsisovics,
and differs from thu;t group chiefly in the distinct sickle-shapedribs, the irregular
knots, and the extremely high . keel. lt has very probably developed out of
Ilungarite8, for its young stages are almost identical with the mature fonns of
that genus.
The foregoing description is based partly on Meek's type specimen., which
was imperfect, but chiefly on specimens collected in the vV est Humboldt Range
by J. P. Smith.
E. vou Mojsisovicsa accepted this genus and assigned to it several European
species from the Upper Triassic of the Hallstatt region, Eutomocera8 &tndlinqen8e
Hauer, E. Tlwron Dittmar, E. Plinii Mojsisovics, E. acutwn Mojsisovics, E.
demulatwn Mojsisovics, E. pwnctat~tm Mojsisovics, E. qn£nquepunctcttum Mojsisovics, E. Senqeli Mojsisovics, and E. La·w·;B Mojsis<?vics. Not one of these
species agrees with the type E. Laubei Meek, all having ammonitic septa instead
of ceratitic, so far as they are· known, and all clearly belong·ing to the Tropitidrn.
Mojsisovics's generic description of JJ}utomocera8 was based wholly on Ammonite8
8ctndlingen8i8 b Hauer, and does not apply at all to Eutomocera8 Laubei Meek.
As restricted to the type of E. La7tbei, Eutomocera8 does not occut· in Europe,
and is. known only in the Middle ·Triassic of Nevada, where it is represented by
E. Laubei Meek, E IJunni Smith, and one undescribed species.
The group "Eutmnocera8" 8andli1igense, which is also well represented in
America, but only in the Upper Triassic, has been renamed hy the writers
IJi8cotropite8. These species have no relationship with Eutomoce:ra8, but belong
to the Tropitidre, as their ontogeny clearly shows. The true Eutomocera8, on the
other hand, belongs to the Ceratitoidea, and ts so closely allied to Ilit1~garite8
that a separation of the two is uncertain. In fact, it is not impossible that
-~------

----~-

aVorHiufige kurze Uebersicht dcr Ammonitcn-Gattungen der Mcditerrancn und JuvavischcnTrias: Verhandl. K.-k.
geol. Reiehsanstalt, Wien, p. 136.
b Cephalopoden der Hallstii.tter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 283.
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I-Iitngarites is scarcely more than a· subgenus of Eutomoceras, since the char::ctets
of the two are so similar, and Eutomoceras must take preceden~e because it was
named first.
EUTOMOCERAS LAUBE! Meek.

Pl. LX, figs. 7-11.
1877. Eutomoceras Laubei, F. B. Meek, U. S. Geol. Explor. 40th Par., vol. 4, p. 126, Pl. X, figs. 8, Sa.

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 ahrupt umbilical shoulders to the distinct ventral
angles. Abdominal shoulders narrow and angular, sui·mounted 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 wiJth of the whorl at the umbilical shoulder~.
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 extending to the abdominal shoulders. There are knots on these rib~ 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 umbilicus. All the lobes arc serrated, and all the saddles
rounded ~tnd 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 Il7tnga1'ites, with which genus
J!)utomoceras is very closely allied.
IIo1'izon and locality.--E1ttomocems Lwubei was fonnd by .J. P. Smith in the
Middle Triassic Daonella beds, on 'the divide between Troy Canyon anu the South
Fork of American Canyon, Vv est Humboldt Range, Nevada, at a point about 1,000
feet above the valley and 4 miles south of Foltz post-office. It was associated with
Oeratites h7trnboldtensis Hyatt and Smith, 0. nevadctmt8 Mojsisovies, Gyrnnotoc1-'1'a8
Blakei Meek, Beyrichites ?'Otellij'orm-is Meek, Anolcites JYieeki Mojsisodes, Acroch.m·tHceras IIycitti Meek, Sagecera8 Gabbi Mojsisovies, Longobardite8 nevadanu8 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 Acroclwrdiceras
Hyatti Meek, and the single imperfect specimen found was chosen as the type of the
. genus Eutmnoceras.
Genus LONGOBARDITES Mojsisovics.

1882. Lon,qobardites, Mojsisovics, Cephalopoden der Mediterrancn Triasprovinz: Abhandl. K.-k. geol.
~~_icbsaR~talt, Wien, vol. 10, p. 184.

Type.-Longobardites M·eguzzamts Mojsisovics, Cephalopoden der Mediterranen
Triasprovinz, p. 185, Pl. Lll, figs. 1 and 2.
Form involute, discoidal, laterally compressed; with high whorls and flattened
sides. Umbilicus closed. Venter acute, with no real keel, and without perceptible
shoulder angles. Surface ornamented only with strire of growth, destitute of ribs,
knots, or constrictions.
Septa ceratitic, consisting of an adventitious series, a lateral series, and an auxiliary series. The adventitious lobes are two in number, increasing in size down the
sides; the ::;econd adventitious lobe being really the first lateral. T~e third lobe
fmrn 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 bfl serrated; they number from three to five
Or SIX.

Length of body chamber unknown.
Mojsisovics classed this group with the Pinacoceratidm under the subfamily
Pinacoceratinre. But the affinities of the genus appear to be rather with
Hunyarites, 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 Trias'lic 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, Longoba1·dites nevadanus
Hyatt and Smith.
LONGOBARDITES NEVADANUS Hyatt and Smith, sp. nov.

Pl. XXV, figs. 13-18; Pl. LVIII, figs. 16-20; Pl. LXXV, figs. 6-9.

Form involute, dbcoidal, laterally compressed. Whorls narrow, high, and
increasing rapidly in \leight, completely embracing, and deeply indented by th~
inner volutions. Sides tlattened convex, curving gently to the narrow venter.
Umbilical shoulders rounded and scarcely perceptible. Abdominal shoulders.
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scarcely developed, without ::;boulder 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 le::;s 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 sh·ire of gro\vth.
The septa are ceratitic, the saddles all rounded and entire, arid the principal
lobes are serrated. The external lobe is divided by a rather narrow and shallow
siphonal saddle into two short, narrow bra'nches; the first lobe on the side is
broader ttnd longer. These two may be considered as the adventitious series.
The third lobe on the side may be considered as the first principal lateral, being
much larger and longer than the other:;;. The fourth lobe is smaller than the
second adventitious lobe, hut 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.
Lonqobardites JW'vadanus resembles L. Zsiymondy'i Boeckh, as f!gured by
Mojsisovics,a 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.
Ilm·izon and locality.-The geological· survey of California, under J. D.
Whitney, found. thii:' specfes in the Middle Triassic of New Pass, Desatoya Mountains, Nevada. A small specimen of this was figured by Gabbb ·as the young of
Ceratites Ilaidingeri ( = Sctff@Cems Gabbi Mojsisovics), but it. has no kinship with
.Sageceras nor even any resemblance.
Longobard,ites nevadan-us was found by J. P. Smith in the Middle Triassic.
Daonella beds on the divide between Troy Canyon and the South Fork of American Canyon, 4 miles south of Foltz post-office, vVest Humboldt Range, assodated
with C'eratites k~tmbvldtensis, sp. nov., Anolcites Whitneyi, A ..Meeki, Oeltites Ilalli,
Bey1'ichites 1'0tellifonnis, Gymnotocems Blakei, A1domocems Lattbei, .Sayecems
Gabbi, · Daonella dubia, and other characteristic fossils.
J. P. Smith also found L. 11evadanws near the "Lucky Dog" mine in Cottonwood Canyon, West Humboldt Range Nevada, in the same beds, and in the
same association.
aCephrrlopoden der Mcditerranen Triasprovinz: AbhandL K.-k. geoL Reichsanstalt, Wien, voL 10, p. 185, Pl. LII,
fig. 4, a and b.
bGeoL Survey Californilt, Palaeontology, voL 1, Pl. IV, fig. 9,
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Genus INYOITES Hyatt and S1nith, gen. nov.

Type.-lnyoites 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 rib:,; 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
Qf the same size as the
external, and there is a single serrated auxiliary.
The
.
I
long body chamber, the- lateral ribs, and the high keel resemble Eutomoceras, but
that genus is involute and has knots on the lateral ribs.
This genus has a certain resemblance to Ct?:nolobu8 Gemmellaro, from the Permian
of Sicily, but differs in its lateral sculpture and ceratitic lobes.
Inyoites is classed with the Hungaritidffi on account of its evolute form, ceratitic
septa, and acute venter; it differs from IItmgarites 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 OWEN! 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 keel. 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 th13 entire diameter. The indentation or involution is one-fourth of the height. The width of the umbilicus is onethird 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 strire 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 tirst 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.
IIori.zon and locality.-lnyoites Owen£ was found by Dr. C. D. Walcott in the
Lower Triassic Meekoceras beds of the lnyo Range, InyQ County, Cal., on the old

'
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McAbo.y trail, H miles above the Union Spring, east r;ide of Owens Valley, and
about 3 miles east of the Reward mill. This localit,y is about 15 miles southeast of
Independence. This species was associated with Jlfee!.~oceras g-racilitati~, Jlf. musAbacltamtm, 11£. aplanatum, Pseudosagecera8 intermontanurn, and many other formr>
characteristic of the Lower Triassic.
Family MEEKOCERATID)E.
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 Meekocemtidro have commonly
been regarded as a subfamily under the Ptychitidro, 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.
W. W aagen a 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 phylogenetic 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
Meekoceratidro as belonging to the genus JJfeekoceras, with the exception of
Lecanites and Iiymatites.
The Meekoceratidro are composed of Lecanites, Iiymatites, Parakymatites,
Jlfeekocems (with the subgenera Gyronites, Iioninc/dtes, and Pr£onolobws), Iiingites,
Aspidite8, and Beyr"icMtes, all occurring in the Lower Triassic, except Beyric!tites,
and all confined to that division except Lecanites, which is also found in the
Upper Triassic of the Alps, and J.1fee!.:ocems, which is found rarely in the Middle
Triassic. Beyr•icMtes is characteristic of the Middle Triassic of the Alps, India,
and ·America. The Meekoceratidrn 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 b has recently proposed to abandon altogether the family Meekoceratidro and the genus lf'Ieekoceras, dividing the species assigned to this group between
Pn:onolob~ts, OpMcera8, and Aspidites. But this is not in accordance with the rules
of priority nor with the relationships of the species concerned.
a Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2 (1895), p._ 236: Mem. Geol. Survey India, Pal.
Indica, ser. 13.
b Lethrea Pttlreozoica, B<l. 2, Lie!erung 4, p. 630.
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Gei-,us PARALECANITES Diener.

1897. Paralecanites, C.·Diener, Sitzungsber. K. Akad. Wiss., Wion, vol. 106, p. 66.
1901. Pctraceltites (pars), Frech, Letluea Palruozoica, Bd. 2, Lieferung 3, p. 552.
1901. Paralecan·ite8, C. Diener, Ueber die systematische Stellung der Ammoniten des siidalpinen
Bellerophonkalkes: Centralblatt fiir Min. Ueol. und Pal., 1901, No. 14, p. 436.

Type.-Paralecanites semtensis Diener.
This genus, whieh up .to the present has been represented by a single species,
is characterized by its evolute, little embracing, low whorls, wide umbilicus, almost
total absen,ce of sculpture, and gonia"titic 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 Lecanites Mojsisovics,
except in the absence of the auxiliarJo> lobe, and Diener regards Paralecctnites as the
stock from which sprang Lecanites ahd the Meekoccratidre .
.Frech" regards Pamlecanites as synonymous with Pamceltites Gcmellaro, disreg·arding the sculpture and the shape of the external lobe in the latter genus;
which apparently is more closely related to Oeltites.
Ocmrr1'ence.--Paralec1tnites is known, up to this time, onl_y from the Permian of
the Alps, but a species agreeing in all essentials with the generic charactc~·s 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 s·mith, sp. nov.

Pl. LXIV, figs. 1-16; Pl. LXXVII, figs. 9-12.

Form evolutc; whorls subquadratic in cross section, slightly higher than wide,
low and increasing very slowly in height; little embracing, and scarcely indented by
the inner whorls. The sides and venter arc flattened, the umbilical shoulders are
rounded, and the ventral shoulders subangular, this character being more pronounced in the late adolescent stages than at maturity.
·The umbilicits 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, hut the internal lateral is visible, on account of the evolution of
the shell, outside the umbilical suture. The antisiphonallobe is long and divided.
a Die Dyas: Letbrea P11hcozoica, Bd. 2, Lieferung 3 (1901), p. 478.

SYSTEMATIC DESCRIPTIONS-SUBORDER- CERATITOIDEA.

· The ~efltk ~~·e exactly like those of Lecanites except in the lack of an auxiliary ·
lobe, there being only eight lobes in Paralecanites and ten·in Leca11ites.
Th'e surface at maturity is nearly smooth, ornamented OQly with nearly obsolete
'low radial folds. In early youth, up to a diameter of about 5 mm. the folds are
.h1huch stronger, and the cast is marked with distinct constdctions that run from the
::rtilh~~licus aci·oss the venter. At this stage, also, the cross section of the whorl is
rounded instead of subquadratie, and the ventral lobe was undivided, the division
t~kiflMj place at a diameter of a little more than 5 nun.
·-:>hffHs · ~arly adolescent stage of Paraieca1iites is like that of Xenodiscus, as
described and figured in this paper, anrl the mature .form is very like the larval
'stages. of jJJ·eekoceras. This points. to Paralecanites as the radicle of the Meeko. ceratidm, which family must have developed in the Permian, for highly ~pccialized
representat_ives are known at the very bottom of the Triassic, and, indeed, in a
formation considered by some authorities to be upper Permian. Paralecanites
Anwld·i can not, therefore, be the radicle, but is merely a little modified survival of
the ancestral form.
It is highly probable that Pamlecanites, or some similar form, was the family
radicle, not only of the Meekoccratidre, but also of all the true Ceratitoidea. It is
is also probable that this form came directly from the earlier Paleozoic genus
J->-rolecanites. 'l'his would make the Ccratitoidca descendants of the direct line of
Prolecanitidre, while Medlicottia and its allies are descended from a side branch of
the same stock.
IIorizon and local£ty.-Meekoceras beds, Lower Triassic, W oocl Canyon, Aspen
Ridge, ~ miles cast of Soda Springs, Idaho, associated with 1l£eekoceras gracilitatis, J.lf. mushbachamm~, Jll. aplanatum, Pseudosctgecems intennontan1tm, Iledenstroemict Iiossmati, Oordilterites ang1tlatus, ParanannZ:tes aspenensis, Ftmm:ng,ite8
Rnsselli, !tnd many other forms characteristic of the Lower Triassic. The specific
name is given in honor of Dr. Ralph Arnold, of the U nitecl Sta.tes Geological
Survey.
Genus L.B'.:CANIT'ES Mojsisovics.

1882. Lecanites, Mojsisovics, Cephalopoden uer Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 10, p. 199.
1895." Lecanites, Waagen, Fossils from the Ceratite Formation: Salt Range Fossils, 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. Lecanitcs, F. Frech, Lethrea Palreozoica·, Bd.' 2, Lieferung 4, p. 634.

Type.-" Geratites" glcwcus Muenster, Neues .Jahrbuch fi.ir :Mineralogic, 18:14,
p. 11, Pl. I, fig. 1; also in E. von Mojsiso-\•ics, Cephalopoden der lVIcditerranen
Triasprovinz~ p. 200, Pl. XXX, figs. 1-6; Pl. LUI, fig. 14.

TRIASSIC CEPHALOPOD GENERA OF AMERICA.

Evolute, discoidal; little embracing whorl:s, 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 al\vays divided
by a siphonal saddle_ There are alway;;; two lateral lobes present and often a small
auxiliary.
The form and septa arc exactly like Oyronites Waagen, except tha't the lobes
are never serrated and the whorls are a little more evolute than most species of
Gyronites.
Lecanites is known in the Lower Triassic of Tndia and California, in the Middle
Triassic of Nevada, and in the Upper Triassic of the Alps.
LECANITES KNECHT! Hyatt and Smith, sp. nov.

PL IX, figs. 11-16.

Evolute, discoidal, laterally compressed, wide shallow umbilicus; sides flattened,
umbilical shoulders broadly tounded; venter rather broad and rounded so tluit there
are no distinct abdominal shoulders. vVhorls increasing slowly in height and little.
embracing, concealing onlrabout 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.
,
Surface ;;;mooth, only caf'ts 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 lqnger and much broader; second lateral
nearly as broad as the first, but much shorter. Auxiliary lobe lacking entirely.
Internal septa consisting of a long antisiphonal lobe and a _short shallow lateral, just
inside ·the umbilical suture. The form and septa are exactly like those of the young
of ~lfeekoceras aptaaatum, but the lobes of JJ1eekoceras become serrated at a very early
adolescent stage, while those of Lecanites remain goniatitic.
Lecanites Knec!di belongs to the group of L. gangetic-us de Koninck, characterized by the possession of ~·ounded instead of angular and flattened yentcrs, and in
shape it is most nearly related to the Indian Salt Rang·e i')pecim:, but differs in lacking
the auxiliary lobe and not having any varices on the shell.
L. I{necldi also resembles L. glmtc1t8 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 arc in the Lower Triassic of America several species of JYieekocems
( Gy1·onites) 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.
Ilm•izon and local-ity.-Lecanite8 It:nechti was found by J.P. Smith in the Lower
Triassic Meekoceras beds of the In yo Range, In yo County, Cal., on the Union \Vash,
about H miles ea~t of the Union Spring, about 15 miles southeast of Independence.
It was associated with JlfeekoceJYts gracilita.tis White, Jr£. aplanatttm 'White, 1l£.
musltbaclwmtm White, and many other characteristic species of the Lower Triassic.
The specific name iR given in honor of Mr. C. E. Knecht, who assisted in collecting
this fauna.
Relati.11e dimensions of the type.
Diameter ...................... __ ........ ____ ............. __ ....... __ ....... __ __
Height of last whorl ............................... _.... ___ . _.. _.. __ .. _..... ____ .
Height of last whorl from preceding ........ ____ .. ____ . ____ .. __ ... __ .. ______ . __ .. _
Width of last whorl ..................................... ___ ......... _... _.. ___ __

100
35
30
26

Width of umbilicus--------·---····················--·-···--·-----···------····· 39
Involution .... __ ............ _. _............. __ ... _. _..... _. _.. _... _. _........ ____ 5

Actual diameter of the type .specimen 30 mm.
LECANITES VOGDESI Hyatt and Smith, sp. nov.

Pl. LX, figs. 12-22; Pl..LXXV, 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 onesixth of its height by that volution. Umbilicus wide and ~hallow, somewhat more
than one-third of the entire diameter of the shell.
The surface of both shell and cast is ornamented with rather coarse umbilical ·
ribs, which bend forward and reach about halfway up the flanks, but become obsolete
before the abdominal shoulder is reached. At maturity these ribs 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. antisiphonal lobe, flanked by a smaller internal lateral on caeh 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 Dinaritc8 is said always to have. Even in youth
Lecan?:tes Vogdesi is more-compressed laterally thnn· any species of Dinarites. The
characters all point to the Meekoceratidre rather than to be the Ceratitidre.
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In the larval stage Lecanites Vogdesi corresponds t0 the genus Paralecanites
Diener, as shown on Pl. LXXV, figs. 11-13, where a young specimen in this stage
of growth shows the following dimensions:
1nm.

Diameter ........ __ • _.......... _............... _................ _...... __ ...... 2. 36
. Height of last whorL ................................................._.......... 80
Height of last whorl from the preceding ............. __ ........................ . 75
-Width of last whorl ........................................................... 1.02
Involution ...... ·......................................................... _..... . 05
Width of umbilicus ................................................ _......... ..

At this staf.(~ the whorl is very low, and square in cross section, and the
septa are exactly like those of Pa1·alecan·ites.
Iforizon and locality.·-Lecanites VrJ_qdes-i was found by J. P. Smith in the
Middle Triassic Daonella beds, on the divide between Troy Canyon and the South
Fork of American Canyon, 'Vest Humboldt Range, Nevada, associated with
Oeratites !nnnboldtensis, Beyric!L-ites rotellijimnis, Ac~oclwrdiceras I:f.vatti, Anolcites
W!~itney1:, Daonella dubia, and many other species characteristic of the Middle
Triassic. The figured specimens are in. the collection· of J. P. Smith. The
spccitie name is given in honor of Col. A. W. Vogdes, U.S. Army, in recognition
of his service:,; to Californian paleontology.
C+enus M.EEI->:OO.FGRAS Hyatt.

1879 . .Meekoceras, Hyatt (in C. A. White), Fossils of the Jura-Trias of southeastern Idaho: U. S.
Geol. and Gcog. Surv. Terr., vol. 5, p. 111.
1880. llfeekoceras, Hyatt .(in C. A. White), Contributions to Invertebrate Pal::eontology, No.5: U.S.
Gcol. and Geog. Snrv. Terr., vol. 12, pt. 1, p. 112.
'1882. 1lfed~ocerus (pars), 1\fojsisovies, Cephalopoden der 1\fediterranen Triasprovinz: Abhandl. K.-k.
geol. Reichsanstalt, ~Wien, vol. 1\), p. 213.
1886. Afeekoceras (pars), Mojsisovics, Arktische Triasfaunen: :Vlem. Acad. imp. sci. St.-Petersbourg,
ser. 7, tome 33, No. 6, p. 79.
l895. llfeekoceras, \Vaagen, Fossils from the Ceratitc Formation: Bait Range :Fossils, vol. 2, p. 236:
Mem. Geol. Survey India, Pal. Indica, ser. 13.
1895. J,feekoceras, Diener, Trfadische Cephalopodenfaunen der ostsibirischen Ki.istenprovinz: Mem.
Corn. geol., St.-Petcrsbonrg, vol. 14; No. 3, p. 46.
1897. Meekoceras, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 126:
1\fem. Geol. Survey India; Pal. Indica, ser. 15.
1900. Wyomingites, Hyatt, Cephalopoda: Text-Book of Palmontology by K. A. von Zittel, p. 556.
(Translated by C. R. Eastman.)
1903. ~feekoceras, E. Kittl, Die Cephalopoden von Muc in Dalmatien: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 20, pt. 1, p. 69.
(Not 1895. llfeekoceras, Diener, Himalayan Fossils, vol. 2, pt. 2, p. 40: Mem. Gcol. Survey India,
·
Pal. Indica, ser. 15.)
1904. llfeekoceras, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of Western America: Proc. California Acad. Sci., 3d ser., vol. 1, p. 367.
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Type.-..L1feekoceras ,qracil-itatis White, Fossils of the Jura-Trias of southeastern
Idaho, 18i9, p. 111,· and Contributions to Invertebrate Palreontology, 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 cemtitic, with rounded entire saddles and serrated
lobes. The exter-nal 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 ~s jJfeekoceras, for the reason that it is very variable, 1wd also because in the first description
no type .was exprestily given, and three species,, differing in. essential respects, were
simultaneously described, JYieekoceras aplanatum ''-Thite, JYJ. mwsh.bachanum White,
and JJ£. gracilitatis White, in the order given. But in the diagnosis of the genus,
Hyatt first mentions 11£. gracilitatis. Thus, according to usage, either .J.lf. aplanat~lm
or jJf. gracilitatL~ 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 distinct 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 assigned to Balcttonites, 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, ..L11. c~plancttum, JY[ mu.shbacltanwn, or 11£. gracilitatis, as belonging to ..L}[eekoCe1'as in the broader sense.
Mojsisovicsa was the next to treat of this genus, in which he induded a number
of forms now assigned to Proptycl1.ites and Beyrichites, thus giving J1leekocents an
unwarranted extension beyond, the limits assigned by Hyatt. In a later paper
Mojsisovicsb still further extended the genus in one direction to take in forms now
assigned to Hedenstrmmia, but limited it on the other to involute forms. All evolute,
open-coiled forms were assigned along with JJ£. aplanatmn to Xenodiscus \Vaagen,
although Mojsisovics confessed that this was purely because Xenodisc1t8 seemed to
be the ancestor of Gymnites. None of. the forms assigned by Mojsisov.J.cs to Xerw. discus agree with \Vaagen's genus, and they are rio longer classed with it.
a Cephalopoden der Mediterranen Triasprovinz. Abhandl. K.-k. geol. Rcichsanstalt, Wien, vol. 10, 1882, p. 213.
b

Arktische Triasfaunen, Mem. Acad. imp. sci.· St.-Petersbourg, ser. 7, tome 33, No.6, 1886, p. 79.
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Jlfeekoceras was next treated by W aagen, a who regarded J.JL gracilitatis as the
type, and placed all other kindred but dissimilar forms under different genera, thus
restrictin~· the genus to narrower limits than was intended by Hyatt. The evolute
forms without the auxiliaries, such as M. aplanatnm, were placed under a new
genus Gyronites, which would indude most of the forms assigned by Mojsisovics to
Xenodiscns. Species with a fourth lateral lobe followed by an auxiliary series were
classed under the genus Iwninckites Waagen; while forms in which the auxiliary
series is not individualized, but consists of only a few denticulations, were placed
under Ri:ngites Waagen.
Diener b regards Kingites and Iioninckites merely as subgenera of ~Yeekoceras,
in which conclusion the writers agree with him. In a still later work Diener c
includes also Aspidites Waagen, and Beyrichites W aagen as subgenera under
~}Ieekoceras.
But these two types are different from any species included by Hyatt
under the original description, and it seems best to the writers to let them stand as
independent genera.
As thus defined J.1£eekoceras in the broader sense would include all species similar
to the three typical forms, and the species n~arest to M. gracilitatis 'Vhite would
be classed in J.1£eekoceras in the limited sense.
Since M: aplanatwn White has all the characters of Gyronites W aagen, all
species similar to it are placed in the subgenus Gyronites under JYleekoceras.
Examination of the types in the United States National Museum has shown that
~}!. mnshbaclwmtrn has all the characters assigned by W aagen to I!:onirwkites, and
since this species was one of the types of Meekoceras all' species similar to JYL m·usllbaclwnnrn are classed in the subgenus Iwninckites, under JJ1eekoceras in the broader
sense. Aspidites and BeyricMtes are regarded by the writers as independent
genera. The systematic position of Prionolobus is somewhat doubtful, but it should
probably be placed as a ·subgenus under JYleekoceras.
Frech a has recently proposed to drop the family Meekoceratidre, dividing the
species belonging to that genus between Opkiceras, P1'ionolob1ts, and Aspidites,
although all the genera mentioned were described !tfter Meekoceras, 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 description of Jlfeekoceras not
only the three American species that differ in certain important characters, but also
foreign species later assigned to Balatom;tes, Xenhsp-is, I£unya1"ites, and Celtites.
Of course it was a mistake to include these elements in ~rleekocems, but the
citation of them as species under that genus does not make any confusion as to the
------------~--

---~------~------

a Fossils from the Ceratitc Formation: Salt Range Fossils, vol. 2, 1895, p. 236: l\!cm, Geol. Survey India, Pal.

Indica, ser. 13,
b Triadischc Cephalopodenfaunen der ostsibirischen Kiistenprovinz: :Mem. Com. geol., St.-Petersbourg, · voL 14,
No. 3, 1895, p. 46.
c Himalayan Fossils, vol. 2, pt. 1, 1897, p. 126: 11Iem. Geol. Survey India, PaL Indica, ser. 15.
d Lethrea Palreozoica, Bd. 2, Liefcrung •1 (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. a The fact that later writers have extended
the genus ·JJfeekoceras to take in heterogeneous elements does not invalidate it.
If any such rule in nomenclature should be accepted almost every genus of
ammonites would be thrown out and new names substitttted.
As restricted in this paper, Meekocems is entirely confined to the Lower Triassic.,
in which horizon it is very abundant in California, Idaho, India, and Siberia.
Genus

MBJEI~OCERAS

s. sh·. Hyatt.

This genus is represented in America by JJfeekocera8 graciUtati~, and by a large
number of undescribed forms.
:M:EEKOCERAS GRACILITATIS White.

Pl. XII, figs. 1-13; Pl. XIII, figs. 1-18; Pl. LXX, figs. 4-7; Pl. XIV, figs. 1-8.
1879. Jfeekoceras gracilitatis, \Vhite, U. S. Geol. and Geog. Surv. Terr., vol. 5, p. 114.

1880. Jlfeekoceras gracilitatis, White, U. S. Geol. and Geog. Surv. Terr., vol. 12, pt. 1, p. 115, Pl. XXXI,
fig. 2 a-d.
1902. l'rionolobus gracil:itatis, F. Frech, Lethrea Palreozoica, Bd. 2, Lieferung 4, p. 631, fig. a.
19.04. ltfeekoceras gracilitatis, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of
Western America: Proc. CaliforniaAcad. Sci., 3d ser., vol. 1, p. 370, Pl. XLII, figs. l-4; Pl.
XLIII, 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 sb.allow, the width being about one-sixth
of the diameter of the shell. The whorl iriet·eases 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 g~ntly 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 stri::e of growth, which in age
cross the venter in faint corrugations. No true ribs nor spines arc ever present.
Septa ceratitic, saddles all rounded and entire, lobes all serrated. Ventral
short, divided by a broad, shallow siphonal saddle; fir.st 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, i~ !Sharply distinguished from the saddle.
The inner septa consist of a rather short divided antisiphonal lobe, with a single
lateral.
----·------·"Professor Hyatt told Mr. Smith in June. 1900, that he had regarded ;lfeekocerus grucilitatis a" 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 a thinks that White has confused
two species in his figures of JrL gracilitatis, and that PI. XXXI, fig. 2 b, in
White's paper represents a diff«;li·ent species from 2 a. But the difference lies
rather. in the drawing. tl1an .in .. the original specimens. The septa. on White's
original are as in PI. XXXI., fig. 2 d, .of W.hite's ;r.aper, except that the denticulations 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 mi.figured specimens, 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· JYL gracil£tatis, and were probably the cause of
the ambiguities in Hyatt's and White's descriptions. Tbese forms would fall
under W aagen'<s genus It:lngite8, . but they . are probably nothing· more than
individual variations of JJ£. gracilitct~/s, but for the present they are not included
in the specific -diagnosis, since it is essential to establish the exact meaning of
this species .
.M. graoilitat£s ·white is nearly related to jJ£. boreale Diener of the Lower
Triassic of India and Siberia, but difl'ers in not having. the auxiliary serim;
individualized, also jn the slightly wider umbilicus. There are, however, in the
Ameriean Lower Triassic,- species with the umbilicus as narrow or even narrower
than on JJ£. boreale, but on all of them the auxiliary series is unindividualized.
Horizon and locality.-J.Yeekoceras qracilitati8 White was found by. .Dr. A. C.
• Peale in the Lower Triassic of soutliear,;tern Jdaho, at two places, 5 miles south of
John, Gray's Lake, and about 15 miles a little west of south from this lake. Alpheus
Hyatt also found this species in Wood Canyon, about 9 ll!iles cast of Soda Springs,
Idaho, associated with .1.1f. aplanattun· White, .jrL nws!tbaohanwn White,. Pseudosaqecqras intermontanum Hyatt and Smith, Fleminqites R'usselli Hyatt and Smith,
u:.~suria TVaaqeni, and other characteristic species. J. P. Smith found jJf. gi•acil-itatis in the Meekoceras bed::; 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 '\vith air the above-mentioned forms exce}:it Fleminqites.
MEEKOCERAS PILATUM Hyatt and Smith, sp. nov.

Pl. LXIII, figs. 3-9.

Form involute, latera;Ily compressed; whorls high, with flattened sides, broadly
rounded venter, w,ithout distinct abdominal shoulders. Umbilical shoulders abrupt
a Himalayan Fossils, vol. 2, pt. 1, 1897, p. 132: .Mem. Geol. Survey India, Pal. indica, ser. 15.
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and somewhat angular. 'Vhorls deeply ,embracing, and deeply indented by the inner
volntions. The height of the whorl is slightly less than one-half of the total diameter of the shell, and the width is one-half of the height. The whorl is indented to
one-fourth its heig·ht by the preceding volution. The width of the umbilicus is onefourth of the total diameter of the shell.
The surface 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 stl·iro of growth, showing only·on the
surface of the shell.
The septa are of the usual Meekoceras type, with the saddles all rounded and
entire and the lobes all serrated. The external lobe is short ~md narro\v, 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 _qmcilitatis.
IIorizon and local-ity.- In the Lower Triassic Columbites beds, 1 mile west of
Paris, Idaho, locality No. 1981, United States Geological Survey, associated with
Oolum.Mtes parisianus, Pseudosageceras intm;montanum, Prionolobus Jackson·i, Ophiceras Spencei, etc., collected by R. S. Spence.
Subgenus GYRONITES Waagen.

1892. Gyronites, I.Yaagen:, Records Geol. Survey India, vo·. 25, p. 18::!.
1892. Gyronites, \Vaagen, Jahrb. K.-k. geol. Reichsanstalt, Wien, vol. 42, p. 379.
1895. Gyronites, Waagen, Fossils from the Cerat te Formation: Salt Range Fossils, vol. 2, p. 288:
Mem. Geol. Survey India, Pal. Indica, ser. 18.
1900. Wyomi.ngites, Hyatt., Cephalopoda: Text-book of Paheontology by K. von Zittel, p. 556. (Translated by C. R. Eastman.)
1902. Ophiceras (pars), F. Frech. Lethrea Palreozoica, Bd. 2, Lieferung 4, p. 631.
1904. Gyronites, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of Western America:
l'roc. California Acad. Sci., 3d ser., vol. 1, p. 872.

Type.-Gy1'onitesfreq'itens Waagen, Fossils from the Ceratite Formation, 1895,
p. 292, Pl. XXVII, figs. 1-4.
Evolute, discoidal, laterally compressed, little embracing; wide, shallow umbilicus; 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 strire and low folds. Body chamber supposed to be
generally short, but little i;.; known about this character.
Septa partly ceratitir, all the saddles and some of the lobes being entire. The
extemal 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 sometimes a short auxiliary series of denticulations, or an unsermted scarcely individ16918-No. 40-05-10
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uali?:ed auxiliary lobe. The internal septa consist of a rather short divided
antisiphonal lobe, with a single lateral.
Dienera says that this genus would coincide chiefly with _Zifeekoceras, and that
the other species assigned to it by 'Vaagen would fuJI partly in with 0 pMceras,
and partly with JJanub1:te8. Mojsisovics ~tnd Waagen formerly elassed the species
of Gymnites under Xenodi8Ctl8. 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 _i_}£eekocem8 aplanatwn 'Vhite, one
of the original types o~ 11£eekocera8 in the broad sense, has all the characters of
Gyronite8, the writers prefer to retain this name as a stibgeneric title for species
of the group of Jr£. aplanat,wn. Gyronite8 is found only in the Lower Triassic of
India, Siberia, [daho, and California, where it is represented by Meekocera8 ( Gy1'onite8) aplanat'tt1n, and several new species, as yet undescribed.
MEEKOCERAS (GYRONITES) APJ;.ANATUM White.

Pl. XI, figs. 1-14; Pl. LXIV, figs. 17-22; Pl. LXX VII, figs. 1 and 2.
1879. J.feekocera.1 aplanatum, \\'hite, U. S. Geol. and Geog. Surv. Terr., vol. 5', p. 112.
1880. Jlfeekoceras aplanatwn, -White, U. S. Geol. and Geog. Surv. Terr., vol. 12, pt. 1, p. 112, Pl.
XXXI, fig. 1 a, b, and d (not fig. c, which is Danub-ites whiteanuR Waagen ).
1886. Xenodisctts aplmwtus, Mojsisovi<:s, Arktische Triasfaunen: l\1em. Acad. imp. sci. St.-Petersbourg, ser. 7, tome 33, No. 6, p. 75.
1895. Xenaspis? aplanata, \Vaagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2,
p. 290: Mem. Geol. Survey India, Pal. Indica, ser. 13.
1900. Wyomingite.s nplanatas, Hyatt, Cephalopoda: Text-book of Palmontology by K. A. von Zittel,
,
p. 556. .(Translated by C. R. Eastman).
1902. Ophiceras aplanatum, F. Frech, Lethtea Paheozoica, Bd. 2, Liefernng 4, p. 631, fig: e.
1904. 1lfeekoceras aplmwtum, J. P. Smith, The Comparative Stratigraphy of the Marine Trias of
Western America: Proc. California A cad. Sci., 3d ser., vol. 1, p. 373, pl. XLI, figs. 4-6.

Evolute, discoidal, laterally compressed; wide, shallow umbilicus; whorls
increasing slowly in height, little embracing, oute.r whorl concealing but 1ittle 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. \Vidth of
umbilicus equal to height of the whorl. Umbilical shoulders abruptly rounded,
but not angular. Sides gently rounded, greatest breadth o£ whorl at a point
halfway between the base and the venter. Abdomen flattened, narrow, with sub-"
angular abdominal shoulders.
Surface ornamented with cross strim and folds, which may become quite ·strong
on the body chamber.
a Cephalopoda of the Lower Triassic: Himalayan Fossil,, vol. 2, pt. 1, 1897, p. 30:
Indica, ser. 15.

Mem. Geol. Survey India, Pal.,
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Septa ceratitie., 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 an.gles. 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 Hepta consist .of a short bifid antisiphonal lobe and a short,
shallow entire lateral, just imdde the umbilical suture. These septa are very like
those of Xenaspis \'V aagen, except in the difference in the sizes of the lobes. This
resemblance becomes more important when it is known that Jll. a]Jlanatwn has a
body chamber at least th1:ee-quarters of arevolution in length. The writers regard
Xenaspis and Gy1'oni,tes as being closely related, and it is by no means impossible
that JlL aplancdtun may eventually be shown to belong to the former genus .
.1lL aplanat·wrn vVhite resembles in form Gy1•onite8 frer;nens Waagen,9 but differs
from that in lacking the auxiliary lobe. It also agrees in septa with Gy1·on"ites
nangaensis \Yaagen,b but is slightly more involute than that species and has the
lobes not so long ..
The relative dimensions of 111: aplanatmn are as follows:
Diameter _..... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 00
Height of last whorL ___
37
Height of last whorl from the preceding
27
\Vidth of last whorl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
\Vidth of umbilicus .
37
Involution .... ___ .............................................................. . 10
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In small specimens the whorl. is more robust, broauer in proportion to its height,
and more deeply embracing, although the form is always evolnte, even in the early
stage~ of growth. The young whorls are rounded, the angular shoulders being a
character of adolescence. The. adolescent shell agrees in all respects with Leca.nites;
and this species gives a transition from that genus to Meekocems. On this account
the writers prefer to recogni7.e Gy1'onite8 as a subgenus or transitional group.
Hyatt (in Cephalopoda, 1900, p. 556) took .111: aplanatum. as the type of a new
but undescribed genus 1Yyomingite8, but this statement was intended to refer to
the form deseribed by W aagen as Gyronites wAiteamts, and not to the typical
M. apt"anatum. It w~s unknown to Hyatt that \Vaagen had. already renamed this
form.
IIo-.rizon and locality.-J.Jfeekoceras a.planattmn White was found by .the United
States Geological Survey in the Lower Triassic Meekoceras beds in southeastern
n Fossils from the Ceratite Formation: Salt Range ~'ossils, vol. 2, p. 292, Pl. XXXII, figs. 1-4: Mem. Geol. Survey
India, Pal. Indica, ser. 13.
bOp. cit., p. 297, Pl. XXXII, fig.~ a-c.
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Idaho, about 5 miles south of Joh~ Gray's Lake, and also about 15 miles a little west
of south from the lake. Alpheus Hyatt also found it in vVood Canyon, 9 miles east
of Soda Springs, Aspen Ridge, Idaho. J. P. Smith found it in the Lower Triassic
Meekoceras heds of the lnyo 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, vV~agen, Fossils from the Ceratite Formation: Salt Range .Fossils, vol. 2, p. 258:
l\1em. Geol. Survey India, Pal. Indica, ser. 13.
1895. Koninckites, Diener, Tl'iadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mem:
Corn. geol., St.-P6tersbourg, ·vol. 14, No. 3, p. 53.
1896. Koninckites, Tonia, Eine Musehelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und
Geol. Osterreich-Ungarns und des Orients, vol. 10, p. 177.
1897. Koninckite.~, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 139:
Mem. Gcol. Survey India, Pal. Indica, ser. lfi.
1902. Aspidites (pars), .F. Frech, Lethrca Pal::eozoica, Bd. 2, Lieferung 4, p. 637.
1904. Kon·inckite.~, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 375.

Type.- Kom:nckite8 vetusttt8 W aagen, Fossils from the Ceratite Formation,
p. 261, Pl. XXVli, 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 JJ£eekocera8 s. str. and lateral ornamentation often stronger,
in the form of coarse radial ribs or folds.
Septa as in J1£eekocem8 s. str., but the auxiliary lobe i'3 individualized, followed
by a distinct auxiliary saddle, and this by a series of denticulations, forming a second
.auxiliary lobe on the umbilical shoulder. This subg~nus embraces a number of
.species from the Lower Triassic of the Salt Range, the Himalayas, U ssuri Bay, and
the mouth of the Olenek River in northern Siberia. It was not known to W aagen
that .Meekocera8 rnu8kbacharmm White possessed all the essential characters of
It'oninckite8, for the figure of the septa of that species is not exact. But Rince this
is the case, and since .L1£. Tn1t8hbachanwn was one of the three species given as typical
members of JJ£eekocera8, this group of species 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 Califomia, several species that will fa.ll into this division, but .Lrl. mushbaohcvnum.
White is the only one described.
Frech a proposes to drop J(oninckites, referring the species described by 'Vaagen
under that name to A8pid£te8. While this is, no doubt, correct for some of those
aLethma Pa!<Eozoica, Bd.

~.
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species, it is not correct for the type, nor for species like the type, one of which is
~lieekoceras (Koninckites) 1/Htsl~bachamtm White.
MEEKOCERAS (KONINCKITES) MUSHBACHANUM White.

Pl. XV, figs. 1-9; Pl. XVI, figs. 1-3; Pl. XVIII, figs. 1-7; Pl. LXX, figs. 8-10.
1879. Meekoceras nwshbachannm, ·white, U. S. Geol. and Geol. Surv. Terr., vol. 5, p. 113.
1880 . .Afeekoceras rmtshbachanum, "\Vhite, U. S. Geol. and Geog. Surv. Terr., vol. 12, pt. 1, p. 114,
Pl. XXXII, fig. 1 a-d.
1902. Frionolobus mushbachanus, F. Frech, Leth::ea Palooozoica, Bd. 2, Lieferung 4, p: 631, fig. c.
1904 . .bfeekoceros m.uNhbachanum, J.P. Smith, Comparative Stratigraphy of the Marine Trias of 'IV estern
America: l'roc. California Acad. Sci., 3 ser., vol. 1, p. 376, Pl. XLI, 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 Jlf. gmoilitatt's 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 strim, slightly-curved, 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 d~ep 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 dentieulations between that and the umbilicus.
The internal septa consist of a moderately long antisiphonallobe, a!ld a single lateral.
Horizo11 and locality.-Jrieekoceras (I0ninclcite8) nwsldxwlwmtm White is rather
common in the Lower Triassic of southeastern 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 Hyatt also found it at Wood Canyon, about
·9 miles east of Soda Springs. J.P. Smit4 found it in the Lower Triassic Meekoceras
beds of the In yo Range, In yo· County, Cal., on the Union Wash, near the Union
Spring, east side of Owens Valley ahout 15 miles southeast of Independence. In
both Idaho and California it was associated with J1feekoceras gracilitat2's White,
J.r[ aplanatum 'White, P.seudosageceras £nterrnontct1liU?n Hyatt and Smith, llssnria,
and many other forms characteristic of the Lower Triassic of the regwns around
the Pacific.
I
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Subgenus PRIONOLOBUS Waage.n.

1895. Prionolobus, Waagen, Fossils from the Ccratite.Formation: Salt Range Fossils, vol. 2, p. 306:
J\t[em. Geol. Survey India, Pal. Indica, 'ser. 13.
1897. Prionolobus, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 149:
Mem. Geol. Survey India, Pal. Indica, ser. 15.
1902. Prionnlobns (pars), F. Frech, Letluea Pal>eozoica, Bd. 2, Lieferung 4, p. 637.

Type.-FrionololnlB -cdwvus Waagcn, Fossils from the Ceratite Formation,
p. 309, Pl. XXIV, fig. 4 a-b; Pl. XXV, fig. 4 a-b.
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 compo~ed 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 Lecanite8.
Since these differences arc so t;light, 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 J1feekocems in the bro~der sense, along
with Gyr·onites and I~oninckites. P1'ionolobus is known at present only. from the
Lower Triassic of India, and the Meekoceras beds of the Inyo Rang·e in California,
where it is represented by a single species, Frionolobus TVaagem: sp. nov., and the
Aspen Ridge .in Idaho, where it is represented hy 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 eonvex, 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· latcml about two~ thirds of the size of the first.
Auxiliary series consisting of a straight row of denticnlat.ions on the umbilical
slope. The antisiphonal lobe is flanked ·by a single internal lateral. The height
of the last whorl i:::: about twice its width a~d two-fifths of the total diameter.
It is impressed by the inner 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.
Hor·izon and locality.-Prionolob1ts TV£wgeni was found by A. M. Strong in
the Lower Triassic Meekoceras beds of the In yo Range, In yo County, California,
H miles east of the Union t)pring, on the old McAboy trail across to Salinas
Valley. This locality is about 15 miles southeast of Independence.
MEEKOCERAS (PRIONOLOBUS) JACKSON! Hyatt and Smith, sp. nov.

Pl. LXII, figs. 11-21.

Form evolute, discoidal, laterally compresBed. 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 tobtl diameter of the
shell, and the. width one-half of the height. The indentation is somewhat less than
one-third of the height. The width of the umbilicus is about three-tenths of the
total rliamcter of the shell.
The surface is smooth, ornamented only with eross strite 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 J1{eekoceras
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 ,P,.£onolobus
from Ophiceras and Gyronites, which are both very similar to it in form and
charac~er.

Prionolobus Jaclcsoni ditl'ers from P. Waageni in being more robust and involute
and in the more rapid increase in height of the whorls. It differs from Opkice7"as
Spencei in the character of the septa and in lacking the constrictions that occur on
the cast of Oph/iceras. It does not resembl~ closely any of the Indian species
ascribed by Waagen to Prionolobws, but agrees with them all in having the straight
row of denticnlations instead of the auxiliary lobe.
IIon:zon (tnd locality.- P1"ionolobus Jad:son'i is common in the Lower Triassic
Columbites beds above the Meekoceras beds 1 mile wes~ of Paris, Idaho, locality
No. 1981, United States Geolog'ieal Survey, associated with Oolwnbites parisian'u8,
JT£eekoceras pitat1t1n, Ps9ndosageceras intermontanwn, OpMceras Spencei, Oeltites sp.
nov., and many others. '\That is probably the 1-mme species was found in the
j}£eekocems graciUtatis beds in vV ood Canyon, 9 miles east of Soda Springs, Idaho,
fmd in the same horizon on the Union Wash, in the In yo Range, H- miles east of
the Union Spring·, 15 miles southeast of Ii1depenclence, Cal.

/
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The figured specimens all came from the locality near Paris, Idaho, and arc the
property of the United States Geological Survey.
The specific name is given in honor of Prof. R. T. Jackson.
Genus

AS~:liDITES

VVaagcn.

1895. Aspidites, Waagen, Fossils from the Ceratite Formation: Salt Hauge Fossils, vol. 2, p. 215: Mem.

Geol. Survey Tndia, Pal. Indica, Her. 13.

p. 145:
Mem. Geol. Survey Indiea, Pal. Indica, ser. 15.
1902. Aspidites (pars), F. Frech, Leth::ea Pabeozoica, Bd, 2 Lieferung 4, p. 637.
1903. Aspidites, G. von Arthaber, Neue .Func!e in den \Verfener Schichten, etc.: ReJultate der ·wissenschaftlichen Erforschung des Balatonsees, vol. 1, pt. 1, p. 18.
1397. Aspidites, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1,

Type.-Aspid-ites s~tperbus Waagen, Fossils from the Ceratite Formation, p. 218,
Pl. XXlll; Pl. XXIV, fig. 1 a-b.
Laterally compressed, discoidal, involute; whorls . deeply embracing, and
deeply ind~nted by the inner whorls, increasing· rapidly in height. Sides only
slightly eonvcx, sloping up to the rather natTOW venter, which may be either
angular or rounded, but never provided with keels or furrows.
Umbilicus
usually narrow. Surface smooth, or ornamented with radial strim and folds. No
ribs "visible at any stag·e of growth. Body chamber short, as in most discoidal
shells.
Septa, distinctly 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 lind second laterals are large and deep, and the· dcnticulations 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 u,n auxiliary series inside the umbilical suture.
This genus greatly resembles the subgenus Il"om:nckites, 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 Il"on-incldtes.
Another genus with which it may be compared is Clyp-ites, which, however, has
adventitious lobes, and also has the auxiliary series much simpler; also Ol;ypites
is usually more involn.te than A.p£d£tes, although this character alone would not
be sufficient, for separation.
Aspid-ites, 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, nmr Soda
southeastern Idaho, and J. P. Smith fourid it in the same formation
Mountains of In yo County, Cal., in both cases associated with
gmcilitatis Whitt:;. In addition to the species described below, there
-two other species, both apparently new.

153
Springs, in
in the I nyo
Meekoceras
arc at least

ASPIDITES HOOVER! _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 ii_Identing the outer to nearly half its
height. Umbilicus narrow, the umbilical shoulders of the succeeding whorls being
so gently rounded and meeting caeh 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.
Surfiwe ornamente9. with fine cross strim, 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 sip_honal
·saddle, which is dig·itate, but not to the extent of forming adventitious lobes.
The first lateral lobe is equally broad and tw.ice 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 dentieulations, making more or less distinct lobes and saddles,
but smaller than the first. .
The first lateral saddle is long, narrow, and denticulate to the apex on the
apper side; t~e 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 Aspidites, being more like those of Froptydites am.monoides
Waagen.a But in .Aspidites I-Iooveri the saddles are narrower, the first lateral saddle
denticulate only on the upper side, and the secondai·y lobes in the auxiliary series
much smaller and more distinct. Also the first and second lateral lobes are not
ronnded at the end, but square, and the denticulations fewer. Proptychites ammonoides is quite robust, the whorl being nearly twice as thick proportionally as in
Asp1:dites Hooveri.
"Fossils from the Ccratite Formation: Salt Range Fossils, val. 2, 18%, p. 171, Pl. XVII, fig. a-c: Mem. Geol. Survey
India, Pnl. Indica, ser. 13.
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Dimensions of the-type.
filii.

Diameter ____ ...
124
Height of last whorl. _.... ______ .... __ ... __ ... ___ ..... _...... _.. ____ ......... __ .. 60
Height of last whorl from the preceding .............. ___ ............... __ ..... _.. 34
\Vidth of last whorL. ___ ................. _._ ............. ____ ............... ___ _ 22
\Vidth of umbilicus_ .... _.. _·-·-- __ .. _.. _.. __ . _______ .... __ ._ .... ________ ..... __ _ 14
Involution . _.. _______ .. _.. _. _.... _______ .. _ ... __ ... _____ .. _. -.- ... _.... ____ ... . 26

A smaller specimen has the following dimensions:
mm.

Diallleter ___ ... _.. _. _.. _............ _. _... _·__ .... __ ....... _____ .......... _.. __ ... 21
Height of last whorl . ___ ..... _______ .. _.... _.... ______ . _. _. _. _..- .. __ . _. __ . __ ·_ .. _ 9
Height of last whorl from the preceding._ ... _._ .. __ .. _____ . __ ... _. __ .. ______ ._ .. _ 7
Width of last whorL ....... _____ ..... _..... _____ ._. ___ .... ______ ... __ .. _______ ..
.5
Width of. umbilicus . _... _.. __ , . ___ . _..... __ . _. _. ______ .. ___ . _.... ____ .... ___ ... _ 6
Involution ......... ___ .... __ .... __ . ______ : _.. __ .... _. ____ . _... _... __ ... __ . _... _ 2

This specinien was broken ::;o as to expose the inner whorls, and at the diameter
of 5 mm. showed a distinct Lecanites stage, similar to that of .iYeelroceras gracilitati8
and Jrf. aplanatuuL No other proof is needed of the relationship and derivation of
this genus.
The specific name is giYen m honor of Mr. T. ,J. Hoover, a mining engineer,
who assisted in collecting this fauna.
IIorizon and local-ity.-A'1jJJ;dite8 .Eiooveri was found by .T. P. Smith in the Lower
TriaRsic, Meekoceras beds, of the lny9 Range, east side of Owens Valley, Inyo
County, Cal., on the Union Wasl_l, about lt mile::; east of the Union Spring and 15
miles southeast of Independence. It was associated with Jlfeekoceras gracilitati~S
White, .Ll[eekoceras aplanatum White, and .ir£eekocera8 muslibachan·um. "\Vhite, besides
many others.
1895. Beyrichites, Waagcn, Fossils from the 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 nnd GcoL OsterreichUngarns und des Orients, voL 10, pt. 2, p. 228.
1896. Reyrichites, Toula, Eine Muschclkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und
Geol. Osterrcich-Ungarns und des Orients, vol. 10, pt. 4, p. 172.
1897. Beyrichites, Diener, Cephalopoda of the lower Trias: HiJ~alayan Fossils, vol. 2, pt. 1, p. 74:
Mem. Gcol. Survey India, Pal. Indica, ser. 15.
1898. Beyrichites, Tornquist, Ncnere Beitriigc zur Geol. und Pal., Umgebung von Recoaro, ete.: Zeit.
Dcutseh. geol. Gesell., vol. 50, pt. 4, p. 658.·
1904. Reyrichites, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proe. California Acad. Sci., :3d ser., vol. 1, p. :378.

Type.-"Anmwnites" 1'eutten~Si8 Rcyrich, 11;67, Ccphalopoden aus dem Muschellmlk der Alpen: Abhandl. K. Akad. Wiss., Wicn, 1866, p. 113, Pl. I, 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. Depta of the ceratitic type but with even the saddles
slightly denticulated, just in the transition to becoming· ~mmonitic. w· aagen established this genus to include ".1Ueekocents" reuttense Beyrich, J11. Khawikqfi Oppel,
and 11£. mc~turum Mojsisovics, of the Muschelkalk of the -Alps, but he placed these in
the family Ptychitidre.
DiEmer a shows. that Beyrichites does not belong to the Ptychitidre, but he goes
to the other extreme and classes·it as it subgenus under .ilfeekoceras.
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 Mojsisovicsb says that Beyricl~ites belongs to the Ceratitidre, and that it
developed out of Dinarites, which ·conclusion may very probably be correct.
As thus defined this genus is confined to the Middle Triassic of the Alps, Asia
Minor, India, and Nevada. Beyridites is represented in America by B. 1'0telliformi8, but J. P. Smith has found in the Middle Triassic of Nevada several other
forms of this genus all apparently new.
BEYRICHITES ROTELLIFORMIS Meek.

Pl. XXIII, figs. 1-11; Pl. LVJTl, figs. 1-15.
1877. Gymnotoceras rotell·((orme, Meek, U. S. Geol. Explor. 40th Par., vol. 4, p. 111, Pl. X, figs. 9 and 9a.
1904. Beyr·ichites rotell~formis, J. P. Smith, Comparative Stratigraphy of the Marine Tr1as of Western
America: Proc. California Acad. Sci., 3d scr., vol. 1, p. 379, Pl. XLV, figs. 5; Pl. XLIII, figs.
13 and 14.

lT}volutc, discoidal lenticular, laterally compresf:ied. Whorl high and increasing
rapidly in height, with flattened convex sidf\s and narrowly rounded venter.
Umbilicus narrow, um bilieal 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 twosevenths of its height by the inner whoi'l. The width of the umbilicus is about onesixth of the total diameter of the shell.
·Surface ornamented with numerous fine flexuous ribi..; and radial strire of growth,
with sigmoidal eurve on the flanks, and ~t sharp forward bend just below the abdomimtl shoulders. These ribs are strongest on the flanks, and become obsolete near the
venter. The ribs do not beeome obsolete on the mature shell, although they are
stronger on the young shell.
([Cephalopoda of tho l0wer Trias: Himalaynn Fossils, vo1. 2, pt. 1, p. 74: f\fetn. cteol. Survey India, Pal. Indicn, ser.l5.
bCephalopoden dcr Hallstiitter Kalke; Rd. (Supplement Heft: Abhamll. K.-k. geol. Rcichsanstalt, Wien, vol. 6, pt.l,
1902, p. 331.

156

TRIASSIC CEPHALOPOD GENERA OF AMERICA.

The septa are ·ceratitic but the saddles are slightiy indented; the lobes are all
distinctly serrated. The internal lobe is divided by a short siphonal saddie; the first
lateral is large, slightly digitate; the second lateral smaller and simpler; this followecl
by a smaller third latRral; the true auxiliary series consi,;ts only of denticulations
below the auxiliary s11ddle. The ,;epta are not like those of Oeratites ( Gymnotoceras)
Blakei Gahb, with which species Gabh united it. The young shells are much more
evolute, robust, and have rougher sculpture.
This species was erroneously assigned by Hyatt to his genus Gymnotoceras, but
has not the lea,;t kinship with that group; it agrees in all respects with Waagen's
genus Bey1•ichites.
Horizon and locctlity.-- Bey1oichites rotellifrmnis was fou~d by the United States
Geological Exploration of the Fortieth Parallel in the Middle Triassic limestone,
Buena Vista Canyon, \Vest 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-office, in Spring Valley,
in both places associated with Anotcites Whitnc1Ji, Oeratites kumboldtensi8, Oeltites
llalli, Acroclwrd'icems I£yatti, Gymnotocera8 Blakei, .Daonella d~tbict, and many
other molluscs.
Family CERATITID.lE.
Form usually evolute, but involute in some groups; laterally compressed,
robust. Surface usually ornamented with ribs, or spines, and sometimes with ventral 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 Ceratitidte formerly included all ammonites 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 Oeratites nodos'tl8. Even with this restriction the family has been large and
unwieldy, for many g·enera having little kinship with the type resemble it greatly,
nnd 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 t.he v~trious genera.
The most primitive merhbers of the family are all evolute little einbracing forms
with very simple ,;cpta, and the young stages of all the genera, except the most
specialized, are of this type. This indicates that the famil~ radic~e is to be sought
in an evolute form with simple septa. More than this, all the earliest known mem-
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hers of the family have little sculpture, and the adolescent stages of most genera,
except the highly specialized later form::;, are nearly smooth. This indicates that
this family had a common origin with the Meekoceratidm and the Hungaritidm, in
some genus with the characters of Lecanites. vV bile the later genera of all three
families ean easily be distinguished from each other, the earller ones can not; and,
further, the young stages of all three groups are very similar, which is sufficient
justification for plaeing all three in the suborder Ceratitoidea.
The most elaborate and systematic classification of the Ceratitidm has been
attempted by E. von Mojsisovics," who divided the family as follows:
'

Phylum I. Dinar-itea, containing Dinar-ites, Ceratites, and Ar-padites, with anumber of subgenera, or subordinate genera. ·
Subfamily Dinar-itinx. Phylum TI. Hemclitea, containing Heraclites and Cyrlopleur-ites.
Phylum III. Ortlwpleuritea, containing Polycyclus, Cho1·istocera.1, Rhabdoceras,
and Cochloceras.
Phylum I. Tirulitea, containing 'l'ir-olites and Badi'otites.
Phylum II. Distichitea, containing Distichites and Rctolc·ites.
Subfamily nr-oli(in:e.
Phylum III. Tr-achyceratea, containing 'Jlrach:yceras, Er-emites, Sandlingites, Clydonites, and Sirenites.

!
!

The Dinaritinro were supposed to develop out of Din(trites arid the Tirolitinro
out of. Tirolites, and both were thought to have come from Xenodiscus or some
related genus. This subdivision of the family is, then, not merely a convenient
ltl'rangement, but an attempt at a phylogenie 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 Dan·ubites, Oeratites, Arpadites, and
OUonites, of the Dinaritinro, and have found the young stages to be like Tirolites; so it
becomes probable that Tirolites is the ultimate family radicle of both divisions of the
Ceratitidt€. The parent form of Tirolites can not have been either .Xenod-iscus or
Xenaspis, but rather Lecanites, which differs only very slightly from the earlier
species of Din(trites, DaTHtbites, and Tirolites. Lecanites itself was probably derived
from Paralecanites of the Permian and Lower Triassic, through which the Ceratitidro
were probably derived from the Proleeaniticl~B of the Carboniferous. By the Prolecanitidm the writers do not mean the phylum or suborder as the terril bas been used
by Karpinsky and Hang, but the group of P1·olec(tnites.
At the time Mojsisovics selected Xenod1:scus as the probable radicle of the
Ceratitidrn it was the only Permian ammonite genus known that could possibly have
been the ancestral fonn. But the later work of Diener and W aagen has shown that
the characters of this genus and its kindred form 1Yenasp£s are too highly specialized
aCephalopodcn der _Hallstiitter Kalke: Abhandl. K.·k. geol. Reiehsanstalt, 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 Ceratitid:B.
No Ceratitidre are as yet known certainly below the Lower Triassic, although in
this formation Dmwb?:tes is known in the very lowest beds, and must have developed
in the Permian,. Even· Lecan'ttes itself is not yet known in the Permian, although
Xenodiscus, Xenaspis, IIungarites, and Otocems, 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, because of the imperfection of the material and its scarcity.
In America the Ceratitidre are represented in the Lower Triassic hy Danubites/
in the Middle Triassic by Dinarites, Danub£te8, Oemt?:tes, Tirolites, Acroclwrdicems,
Balatonites, TracAyceras (Protrac!Lyceras and Anolcites), and Eudiscoceras; in the
Upper Triassic by Tirolites, Olion-ites, A?']Xtdites, 'Pmchyceras (P1·otracl•ycems),
Sandl£ng1:tes, Sirenites, Potycydus, and Rlwbdoceras.
Genus TIROLITES Mojsisovics.

1878. 1~roi'ites, Mojsisovics, Dolorriitriffe von Siidtirol und Vcnetien, Wien, p. 43.
1879. Tirolites, Mojsisovics, Vorliiufigc kurze Uebersicht der Ammonitcn-Gattnngen der Mediterranen
und Juvavischen Trias: Verhandl. K.-k. gcol. Reiehsanstalt, Wien, p. 138.
1882. 1lirohtts, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. 1C-k. geol.
Reichsanstalt, \Vien, vol. 10, p. 64.
1893. Tirolites, Mojsisovics, Cephal?poden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 588.
1902. Tirolites, Mojsisovics, Cephalopoden dcr Hallstiitter Kalke, Supplement-Heft: Ahhandl. IC-k.
gcol. Reiehsanstalt, Wien, vol. 6, pt. 1, p. 324.
1H03. 'Hrolites, E. Kittel, Die Ccphalopoden von Muc in Dalmatien:
Abhandl. K.-k. geol.
Reiehsanstalt, \Vi en, vol. 20, p. ·29.
lype.~" Cerat,ites" idJr£amt8 Hauer, Cephalopoden dcr Unteren Trias der
Alpen: Sitzungsber. K. Akad. Wiss., Wien, vol. 52, 1865, p. HlO, Pl. I, figs. 4

and 5; and in Mojsisovics, Cephalopoden der .Mediterranen Triasprovinz, 1882,
p. 67, Pl. I, fig. 1.
Evolutc, little embracing, robust, laterally compressed whorls, with wide,
shallow umbilicus. Venter flattened, and without C'lntral furrow or other sculpture.
Sid~s ornamented with ribs, which end on the syuare 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 htterallobe
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 i:egarded by Mojsisovics as the radicle of the Tirolitina~, a.
subfamily of the Ceratitidro, including Ti1·ol·ites, Balcttonites, Tmchyceras, and
Siren·ites as its chief representatives. But the writers are inclined to go further,
and regard this as the radicle of all the typical Ceratitidrn, for a distinct Tirolitl's
stag·e has been observed in most of the genera of this family of the so-called
Dinaritinre, as well as Tirolitinre.
Ti1·ol·ites s. str. is characteristic of the '"'erfen 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 J.l{etatiJ•ol-i:tes Mojsisovics, which
oceui·s in the Upper Triassic, b_y one species of Tirolites spinosi, in the Middle
Triassic of California, and by several i:ipecies closely allied to T?:rolites cassiam1s in
the Tirolites beds of the Lower Triassic of Idaho.
TIROLITES PACIFICUS Hyatt and Smith, sp. nov.

Pl. XXI, figs. 14-18.

Evolute, widely urn bilicate; whorls robust, subquadrate, low, and increasing
slowly in height, little embracing, and little indented by the inner volutions.
Side:,; of the whorl:s 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 umbilieus is four-ninths of the
total diameter of the :;hell.
The surface is ornamented with tine radial ribs which cross the venter, and
with strong spines on the abdominal shoulders.
The septa are slightly eeratitie; the ventral lobe is divided by a small
siphonal notch into two narrow, :slightly serrated divisions.. There is a serrated
lateral lobe on the abd01ninal :shoulders, and an unsermted small second lateral
on the umbilieal slope. The latter is narrow, pointed, and unserrated. This
speeies has all the ehameters of the group of Th·ol?:tes spinosi, but is distinct
from any de:scribed speeies in the development of the atixiliary lob~, in which
charaeter it agrees with ~l£etati1·olites.
Jli1·olites pacijicus was found by J. P. Smith in the upper limestone beds, base
of Middle Triassic, on the Union \Vash, Inyo Range, lnyo County, Cal., about
15 miles southeast of Independence. It was associated with I£ungarites, PtycAites,
Xenodisc?ts, ..Acroclw1'dicems, Parapopanocems, in beds 800 feet above the
M~ekoeeras beds.
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Subgenus METATIROLITES Mojsisovics.

1893. Metatimlites, Mojsisovics, Cephalopoden dcr llallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, ·wien, vol. 6, pt. 2, p. 588.

Type.-Ammonitesfoliaceus Dittmar, Zur Faunader Hallstatter Kalke: Geognost.- ·
palreont. Bcitr., von Benecke, etc., vol. ··1, 1866, p. 358, Pl. XV, figs. 10-12, and
Mojsisovies, Cephalopoden der Hallstatter Kalke; p. 590, Pl. CXL, figs. 1-5.
Evolute, little embmcing, robust whorls, with wide umbilicus. Cross section
quadratic, sides flattened, abdominal shoulders square, venter flattened and broad,
without any central furrow. A row of spines is seen on the abdominal shoulders as
in Tirolites s. str. The septa consist of a divided external lobe, serrated first lateral,
and
a distinct auxiliarv lobe on the umbilical shoulder. This latter character is the
'
only mark of distinction from T£rolites, from which this subgenus undoubtedly
descends.
Metatirolites is found in the Upper Triassic., Karnic stage, zohe of Tropites
subbullatus, in the Mediterranean region, to which it has been supposed,. up to the
present, to be confined. .J. P. Smith found .J.~Fetatirol1:tes foliaceus Dittmar in the
Upper Triassic of Shasta County, Cal., associated with IIalobia superba Mojsisovi,cs,
Discotmpites sandlingensis Hauer, Sagenites Herbichi Mojsisovics, Tropites subbullatus Hauer, and many other species characteristic of the upper Karnic.

.

TIROLITES (METATIROLITES) FOLIACEUS Dittmar.

Pl. LXXXII, figs. l-10.
866. Ammon:iteH foliaceus, Dittmar, Zur Fauna der Hallstiitter Kalke: Geognost.-palreont. Beitr., von
Benecke, Schlmnbach und Waagen, vol. 1, p. 358, Pl. XV, figs. 10-12.
1893. Metatirolites foliaceu.~, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol.
Reichsanstalt, Wien, vol. 6, pt. 2, p. 590, Pl. CXL, figs. 1-5.

Form evolute, robust, little embracing, and llttle indented by the inner volutions. Whorls low and increasing slowly in height, trapezoidal in shape; sides
'flattened and sloping outward, with square, angular abdominal shoulders and
flattened bJ;oad 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 umpilicus 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 Tirolites spines. In addition to these, the surface is ornamented
with fine radial stri;.e, which run nearly straight ufJ the sides, and bend sharply
forward at .the marginal knots, forming a broad and deep sinus on the venter. On
the venter arc seen aJso 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 strire.
The septa arc ceratitic; the external lobe is n·arrow and divided by a small
siphonal notch; the lateral lobe is larger, distinctly serrated, and falls on the
abdominal shoulder angle; on the timbilical slope there is a small but distinct 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 Timlites foliace1t8 may be compared, but
the Californian specimens agree. exact! y 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.
liorizon and locality.-Tirolites (.ZJ£etati1·ol£tes) foliacens was first found in the
Upper Triassic, zone of Tropites subb1tltatns, of the Alps. In California it was found
in the same horizon in Shasta County, 3 miles east of Madison's ranch, between
Squaw Creek and Pit River, associated with Tropites snbbllat-~ts, Pamtropites
Sellai, Saqenites HerbicM, DiscotrozJites sandlingensis, Hatobia snperba, and many
other species characteristic of this 11one.
Genus DIN ARITES Mojsisovics.

1882. Dinarites, E. von l\'Iojsisovics, Cephalopoden der Mediterranen Triasprovinz: A bhandl. K.-k.
geol. Reichsanstalt, ·wicn, vol. 10, p. 5.
1886. Dinarite,,, E. von Mojsisovics, Arktische Triasfaunen: Mern. Acad. imp. sci. St.-P6tersbourg,
ser. 7, tome 33, No. 6, p. 9.
1895. Dinarites, '"· 'Vaagen, Fossils from the Ceratite Formation: Salt Range Fossils, vol. 2, p. 23:
Mem. Geol. Survey India, Pal. Indica, ser. 13.
1895. Dinarites, C. Diener, Triadische Cephalopodenfaunen der ostsibirischen Kiistenprovinz: Mem .
. Com. geol., St.-Pe.tersbourg, vol. 14, No.3, p. 11.
1895. Dinm·ites, 'V. Salomon, Geol. und Pal. Studien iiber die Marmolata: Palreontographica, vol. 42,
p. 179.
1900. Aplococeras, A. Hyatt, Cephalopoda: Text-book of Palmontology, by K. von Zittel, p. 556.
(Translated by C. R. Eastman.)
1900. Plococeras, A. Hyatt, Cephaloiwda: Text-book of Palmontology, by K. von Zittel, p. 55fl.
(Translated by C. R. .Eastman.)
1900. Protophiceras, A. Hyatt, Cephalopoda: Text-book of Palreontology, by K. von Zittel, p. 556._
(Translated by C. R. Eastman.)
1900. Pseudodinarites, A. Hyatt, Cephalopoda: Text-book of Palreontology, by K. von Zittel, p. 559.
(Translated by C. R. Eastman.)
1902. Dinarites, E. von .M.ojsisovics, Cephalopoden der Hallstiitter Kalke, Supplement-Heft: Abhandl.
K.-k. geol. Reichsanstalt, 'Vien, vol. 6, pt. 1, p. ::124.
1903. Dinarites, E. Kittl, Die Cephalopoden von Muc. in Dalmatien: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 20, p. 12.
16918-No. 40-05-11
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Type.-Oeratites dal-m.at1:nus Hauer, figured by E. von Mojsisovics in Cephalopoden 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 basi:,; of the sculpture:
The Nudi, in which the shell remained almost smooth through life; and the OiJ·cum:plicati, in which there are strong umbilical ribs or nodes, which reach up the
sides and frequently eros,.; the venter. This latter group i:,; the most characteristic,
and was regarded .as the direct ancestor of Oeratites, while the JY:udi were considered by ·Mojsisovics as the ancestors of I{lipsteinia. In Dinarites the sculpture is
largely confined to the umbilical region, and the whorl is helmet-shaped, in contradistinction with T?:roUtes, in which the nodes are marginal, and the cross section
of the whorl trapezoidal. At maturity the sculpture of DinaJ'ites may be almost
obsolete, but it is always distipct 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 out.side 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 tlw.t 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 ea:,;tern Siberia, and it has been cited from the
Ceratite sandstone of India, although the species figured under that name probably
do not belong to Dina1>ites. In America it has been found only in the Middle
Triat;:,;ic of Nevada.
DINARITES BONlE·VISTlE Hyatt and Smith, sp. nov.

PL LX, figs. 1-6:

Form evolute, discoidal, laterally compressed. Whorls. low and increasing·
slowly in height, Sides flattened, with abruptly rounded umbilical shoulders, and
narrow, rounded venter. Abdominal shoulder:,; like. the ventral, but les:,; abrupt.
The involution is very slight, being less than one-tenth of the height of the
whorl. The u~bilicus 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 int:rodueed by intercalation, although at irregular intervals. The
constrietions or varices are parallel with the ribs, and occur about eight to a
revolution. This ornamentation shows on the cast as uistinctl}i 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.
tnm.

Diameter ... _................. __ ....... , .. _._ ............................... : . .
Height of the last whorl ......................................................
Height of the last whorl from the preceding ..... _._ ..... _........ _............
Width of the last whorl. ......................................................
Involution ... _.......................................... : ....... _...............
Width of umbilicus ........................... __ ........ _. _____ ... _____________

52
17.5
16
11
1. 5
22

Dinarites bonce-vi8tce belongs to the group of Dinar·ite8 circmnplicati, hut isunlike motit other species of this genus. A similar species, Dinarite8 ornat·U8,
has been described by von Hauer" from the upper Mu:;chelkalk zone of Oeratites
trinodosns. ln describing .this species von Hauer says that it may 'possibly
belong to another genus, on account of the varices, which arc usually lacking on .
typical Dina;rites. It is, however, nearer to this than to any other genus, and
the writers prefer not to found a new genus on sueh slight differences.
I-Iorizon and locctlity.- Dinarite8 bonce-vi8tce was found in the Middle
Triassic upper M u,.;ehelktt!k, at Unionville, Buena Vista Canyon, West Humboldt
Range, Nevada, associated with Acmchonliceras Ilyatti, Beyrichites rotelliformi8,
and other species characterio>tic of that horizon.
The type is in the collection of J. P. Smith.
A single specimen of this species was also found m the same horizon and
association in the Star Canyon, near the Sheba mine, in the West Humboldt
Range.
Genus DANUEIT:J<.JS Mojsisovics.

1893. Danubites, Moj~isovics, Die Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, voL 6, pt. 2, p. 398.
1897. Danubites, Diener, Cephalopoda of the lower Trias: Himalayan Fossils, vol. 2, pt. 1, p. 24l\'lem. Geol. Survey India, PaL Indica, ser. 15.
1900. Florianites, Hyatt, Cephalopoda: Text-book of Palreontology, by K. von Zittel, p. 558. (Translated by C. R. Eastman. )
1902. Danubites, i\Iojsisovies, Cephalopoden der Hallstiitter 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, PI. II, fig. 6 a-d.
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Type.--" Oeltites" Florictni Mojsisovics, Cephalopoden der Mediterranen Triasprovinz, 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 ro~tnded ·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 Oeltites, which
is characterized by goniatitic lobes and long body chamber. Afterwards, when its
characters became better known, he placed it under the group of Oeratites obsoleti,
for which he established the subgenus Damtbite:~, with this species as the type.
But since this group is not derived from Oeratites, and is probably not the ancestor
of that genus, the writers prefer to consider it as an independent genus.
Waagcn a assigns to his genus Gy?·onites a number of species that, on account
of their sculpture, ought to be classed with Danub£tes. In the same work Waagcn
also ascribes several species to Oeltit~s that ought to· be referred to Damtb-ites.
Hyattb took Oel#tes Flor£ani as the 'type of a new genus Florictnites, having
overlooked the fact that it was already used as the type of another genus;
Spe<~ies that may belong to Danubites have already been described from the
American Triassic. "Olydom:tes" lmvido1'8atus Meek c (not Hauer and not Gab b) is
said by Mojsisovics a to belong to Darmbites, D. Halli Mojsisovics, and1to be different
from the form a':lcribed by Gabb to the same species. White e figures a species
from the Lower Triassic of Idaho under JJ£eekoceras aplanat1tm, which vVaagen
has shown can not belong to that species, and renames Gyronites wMteamis
W aagen (Fossils from the Ceratitc Formation, p. 291 ). Dienerf suggests that this
species should rather be classed with lJamtbites. An examination of the original
specimen in the United States National Museum confirms this, for the shell and cast
arc wholly destitute of ~piral striation, and the radial ribs might well belong to
Da;ntbites.
This genus is ~ommon in the Lower Triassic o£ India, Siberia, Idaho, and
a Fossils from the Ceratite .l<'ormA.tion: Salt Range Fossils, vol. 2, 1895, p, 288: Mem. Gcol. Survey Indi 11 , Pal. fndic11,
ser. 13.
b Ceph>tlopoda: 'l'ext-Book of P>tla>ontology, by Zittel, 1900, p. 558; translation by C. R, Eastman.
cU. S. Geol. Explor. 40th Par., voL 4, p. 109, Pl. X, fig. 7.
dObertriadischen Ccphalopoden-Faunen des Hirn>tl>tya: Dcnkschr. K. Akad. Wiss., Wien, vol. 63, 1896, p. 124.
eU. S. Geol. and Geog. Surv. Terr., vol. 12, 1880, Pl. XXXI, fig. 1 c (not l "· b, d, which is the true ,Jieekoceras
aplanatum.).

•

f Cephalopod" of the lower Trias: IIim>tl>tyan Fossils, voL 2, pt. 1, 1897, p. 28.
ser. 15.
'

Mem. Geol. Survey India, f'al. Indica,
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CaJifornia, and in the Middle Triassic of Siberia, Japan, and Nevada. Dan'ubites
St1'ongi, sp. nov. is the only form described from America that certainly belongs to
Danubites.
DANUBITES STRONG! 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 one-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 froin tne umbilical
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 arc 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 i;,; broader and longer, the second,lateral about
the size of the external, and there i;,; a small shallow entire auxiliary on the umbilical
shoulders. The body chamber 'seems to have been short, but no perfect specimens
were found to illustrate this point.
Iiorizon and locality.-Lower Triassic Meekoceras beds, of the lnyo Range,
east side of Owens Valley, lnyo County, Cal., H 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. Thi~ locality is about i5 miles southeast of Independence, and this species was associated with J11eelcocent8 gracil?:tat?:s, Jr[ aplanatum,
and J1{. 11wsAbachamtm, and many others chanicteristic of the Lower Triassic.
The specific name is given in honor of Mr. A. M. Strong, who astsisted in
collecting this fauna.
G<errus BALATONITES Mojsisovies.

1879. Balatonites, Mojsisovics; Vorliiufige kurze Uebersieht der Ammoniten-Gattungen der Mediterranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wicn, p. 139.
1882. Ralotonites, Mojsisovics, Cephalopoden der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, "\Vien, vol. 10, p. 77·.
1887. Balaton:ites, Hauer, Cephalopoden des Bosnischen nfuschelkalkes: Denkschr. K. Akad. Wiss.,
Wien, vol. 54, p. 29.
1889. Arniotite.~, Hyatt, in Whiteaves, Fossils of the Triassic Rocks of British Columbia: Contributions Canadian Palmontology, Geol. Nat. Hist. Survey Canada, vol. 1, pt. 2, p. 144.
1892. Balatonites, Hauer, Cephalopoclen der Trias von Bosnicn: Denkschr. K. Akacl. Wiss., "\Vien,
vol. 59, pt. 1, p. 270.
1896. Balatonites, Arthaber, Ccphalopoclenfatma cler Reiflinger Kalke: Beitr. Pal. unci Geol. OsterreichUngarns unci des Orients, vol. 10, pt. 1, p. 60, and pt. 2, p. 19S.
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Type.-Ammonites bataton-imt8 Mojsisovics, Verhandl. K.-k. geol. Reich:mnstalt,
Wien, 1872, p. HlO, and Abhandl. K.-k. geol. Reichsanstalt, 'Vien, vol. 10, p. 78,
Pl. IV, figs. 2-6; Pl. XXX, fig. 20.
Body chamber short, whorls cvolute, little embracing, laterally compressed,
increasing slowly in si>;;e. 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 ru·n from
urnl;lilieal knots straight up the sides to the abdominal shoulders, where_ they
bend abrup.tly 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 ccratitic, saddles entire, and four serrated lobes, a divided external,
two laterals and an auxiliar-y.
Mojsisovics" divided this genus into three groups: The Balcttonites gmnmati,
B. arietiformes, and B. ac·td-i, of which only the first belong to Batatonites in the
strieter sense, the second being the subgenus J1uz~·carites Mojsisovies, and the
third having been shown by Arthaber b to belong chiefly to Himgar-ites. The
gro'IP of B. gernmat-i is always provided with the knots arranged in spiral lines,
spines on the abdominal shoulders, and serrated keels. The young of this ,group
resemble TiJ·olites, and indicate a derivation from that genus. The mature forms
:show an approach to TrachyceTas, but differ in the cvolute form, the ceratitic
.,septa, and the central keel with it,; r0w of knots.
Hyattc named a genus A1"niotites, based on a species from the Triassic of
13ritish Columbia, and in this group he included the Balaton-ite8 aTietiformes. It
is, however, very doubtful whether the type species is a Balatonites at all, and
-certain that the B. aTietifm'me8 (.f~tdicar£te8) do not belong to ArnJ:otites.
The only authentic members of Ralatonites in the American region are found
in the Middle Tl'iassic. of Nevada, where B. 8/wslwnensis, ~P· nov., and two other
.species, as yet undescribed, were found. This genus is chamctcristic of the
Middle Triassic of the Mediterranean region, but it as yet unknown in the
Oriental and Arctic regions.
a Cephalopoden der Mediterrancn Triasprovinz: AbhandL K.-k. gcol. Reichsanstalt, Wien, voL 10, 1882, p. 77.
b Das jiingere Pahcozoicum aus der Araxes-Enge bei Djulfa: Reitr. P>tL und Geol. Osterreich-Ungarns und des Orients,
vol. 12, pt. 4, 1900, p. 200.
c Whiteavcs, J. F., Fossils of the Trittssic Rocks of British Columbia: Contributions Canadian Pahcontology, GeoL
.Nat. Ilist. Survey Canada, voL 1, pt. 2, 1889, P- 144.
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BALATONITES SHOSHONENSIS Hyatt and Smith, sp. nov.

Pl. XXIII, figs. 12 and 13.

Evolute, discoidal, widely nmhilicate, laterally compressed. Whorls little
embracing·, and little indented by the inner volution; low, and increasing slowly
in height. The heig·ht 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 middle of the
flanks, and a third, lPss prominent, on the abdominal shoulders. The central
ridge is also provided with a row of small knots. This form, therefore, belongs
to the group of Balcttonites gemma,ti.
The septa eoulcl 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 locai£ty.-ln 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 U niversity. The exact locality waR not recorded, but it was assqciated with typical
Middle Triassic forms.
Genus CJJJRATYI'ES de I-1:aan.

1825. Ceratites, de Haan, Monographire Ammoniteorum ct Gonit. Specimen, p. 39.
1879. Cemtite.q (pars), MojRisovics, Vorliiufige kurze Uebersicht dcr Ammoniten-Gattungen der Mediterranen und Juvavischen Trias: Verhandl. K.-k. gcol. Reichsanstalt, Wien, p. 198.
1882. Cemt.ites, Mojsisovics, Cephalopoclen dcr Mediterranen Triasprovinz: Abhancll. K.-k. geol.
Reiehsanstalt, Wien, vol. 10, p. 18.
1886. Ceratites, J\fojsisovics, Arktische Triasfaunen: l\'l6m. Acacl. imp. sci. St.-Petersbourg, ser. 7, tome
33, No. 6, p. 19.
1887. Cernlites, Hauer, Ccphalopoden des Bosnischen 1\'Iuschelkalkes: Denkschr. K. Akad. Wiss.,
Wien, vol. 54, p. 24.
1888. Ceratiles, Mojsisovics, Ueber einige Japanische Trias Fossilien: Beitr. Pal. und Geol. OsterreichUngatns nnd des Orients, vol. 6, p. 168.
1892. Cemtites, Hauer, Beitr. Kcnnt. Cephalopoden cler Trias von Bosnien: Denkschr. K. Akad. Wiss.,
vVicn, vol. 59, pt. 1, p. 260 ..
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11'193. Ceratites, Mojsisovics, Die Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, \Vien, vol. 6, pt. 2, p. 397:
1895. Ceratites, Waagen, .Fossils from the Ceratite .Formation: Salt Range .F_ossils, vol. 2, p. 34: Mem:
Geol. Surveyindia, Pal. Indica, ser. 13.
1895. Cemtiie.~, Diener, Cephalopoda of the Muschelkalk: Himalayan Fossils, vol. 2, pt.. 2, p. 5: Mern:
Geol. Survey India, Pal. Indica, ser. 15.
1895. Ceratites, Arthaber, Die Cephalopodenfauna der Reiflinger Kalke: Beitr. Pal. und Heol. Oe8terreich-Ungarns nnd des Orients, vol. 10, pt. 1, p. 48.
1896. Ceratites, Hauer, Beitr. Kennt. Cephalopoden Trias von Bosnien: Denkschr. K. Akad. 'Viss.,
Wien, vol. 68, pt. 2, p. 251.
1896. Ceratites, Tonia, Eine Muschelkalkfauna am Golfe von Ismid in Kleinasien: Beitr. Pal. und
Geol. Osterreich-Ungarns und des Orients, vol. 10, pt. 4, p. 166.
1897. Cerntite.g, 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. 5H.
1900. ()eratites, Diener, Die Triadische Cephalopoden-.Fauna der Schiechlinghohe bei Hallstatt: Beitr.
Pal. und Geol. Osterreieh-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.
1H02. Ceratites, Mojsisovics, Das Gebirge urn Hallstatt, Abtheil I, vol. 1, Supplement-Heft, p. 326.
1904. Ceratites, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Weo;tern America: Proc.
California Acad. Sei., 3d ser., vol. 1, p. 382.

Type.-"Ammonites" nodostt8 Brug·iere, figured by de Haan in his Monographim
Annnoniteorum et Goniatiteorum Specimen, 1825, p. 39.
This genus, wh~ch 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 Oemtites, all annnonites with ceratitic
septa we're assigned to this genus, thus including species from the most diverse genera and even families. The type species is common in the Germanic basin, but until
recently unknown outside of that province, and so most of the writers that have
dealt with Oeratites have described species from other provinces and other regions.
It 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
extended the generic limits, which is allowable and necessary, but there has been
little uniformity in their extensions. Further 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 Oeratites nodos£ ,as exceptional and the Alpine and Asiatic forms ·
as normal, which is unwarranted.
Waagen's a monograph was the first to give a comprehensive, elastic, and exacp
definition of the genus Oeratites, and even his work was based entirely on Asiatic
a Fossils from the Cemtite 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. Tornquist was the first to make a systematic comparison of the Germanic ccratites with
the Alpine and other groups, and to him is due the reestablishment of the group of
1Yodosi 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 wid'e,
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, wpich separate the sculptured sides
froln the ventral pOl:tion usually destitute of all sculpture; in a few groups a
low central ridge is ptesent. The umbilical and abdominal shoulders are provided
with strong knots, which may also occur on the ribs on the sides. These knots,
however, arc not set close together ar-; in Balatonites and Tntchycems.
The septa consist of rounded saddles and serrated lobes; the external lobe is
divided by a siphonal saddle irito two rather narrow branches. There are two laterals and a series of several small auxiliaries, which may be reduced to mere denticulations of a nearly straight saddle. The internal (imtisiphonal) lobe is long, narrow,
and bifid, flanked by a lateral and an auxiliary serie>:l, corresponding closely with the
outside septa. In the more specialized forms the lobes may he weakly ammonitic.
The body chamber is rather short, being not more than three-quarters of a revolution in length.
Oeratites hears the grcf!,test resemblance to IIunga·rites, fmm 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 exac.tly in septation, and this re8emblance indictttes their kinship. IInngarites is the older and
more primitive form, and majT be the ancestor of Cemtite8, although this i(S not likely.
E. von Mojsisovics has alway" regarded Dinw·1:tes as the radicle of this group, b_ut
this genus appears not to have existed in the older part of the Lower Triassic, in beds
older than those containing Oentt'ites, while llimgarites oceu1·s even in the Permian.
This latter genus is usually classed with the Leiostmca, but this artificial classification
can not separate groups that are manifestly closely related.
As to the more remote ancestor of Cemtites, all species of this group go through
a stage resembling Tirolites, which is probably the primitive radicle, not only of
Oemtites, but also of the· entire family Ceratitidre. The group has been usually
derived from the goniatite family Glyphioceratirlm, to which the young of Cemtites
have no re>:lemblance. The typical members of the Ceratitidm in their adolescent and
late larval stages resemble the Prolccanitidre, and are probably connected with that
group through Paralecanites.
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E. von Mojsisovicsa attached to the genus Oeratites a multitude of so-called subgenera, most of which bear little resemblance to the group of Nodosi, and probably
have little kinship with it; but as they do not occur in the American Triassic the
writers can not enter into a critical discussion of them.
Oemtites is characteristic of the Middle Triassic of thfl Mediterranean, Oriental,
Arctic, and American regiom;, but in India and Siberia it is also found in the upper
part of the Lower Triassic. And it has also been described by Mojsisovics from the
Upper Triassic of. the Alpine province, although the forms ascribed to Oercttites are
greatly modified from the original type of the Nodo8·i, 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 Oeratites lmmboldtensis,
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 threefifths 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 whol'l. Umbilical shoulders abrupt, inner slope vertical. Umbilicus wide and deep, the width being one-fourth of the diameter of the shell.
Surface ornamented with coar!:le ribs that start from the umbilical shoulders
without distinct umbilical knots, hranel1 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
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 riot be determined, but it is at least two-thirds of a revolution.
The septa are eeratitic, 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

lie

---~----

---~~

a Die Ceplmlopoden der Hall"tiitter Kalke: Abhandl. K.·k. geol. Reichsanstalt, Wicn, val. 6, pt. 2, 1893, p. 397.
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much wider and longer; ~he second lateral lobe is about one-half as large as the
tirst and also serrated. These arc followed by three small auxiliary lobes on the
umbilical shoulder. The antisiphonal lobe is long, flanked hy two internal laterals
on each side. The external saddle lies on the abdominal shoulder, the first lateral
saddle lies in the middle of the flank, and the second lateral lies 'on the row of
lateral knots.
The foregoing· description applies only to the mature shell. The young stages
(!escri~ed and figured were broken out of large characteristic specimens, to avoid
the danger of confusion with:' the other numerous· species of Oemtites with which
0. hwnboldtensis is associated.
The earliest stage obtained was 4.5 millimeters in diameter; it it< evolutc, 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
Ti:rolite8.
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 t~1ey curve slightly at the
round ventral shoulders. This stage is already adolescent and resembles Dina. rites .
.At 13 mm. the flanks are differe~tiated in shape and sculpture from the slightly
flattened venter. The ribs show the beginning of bifureation, and form incipient
marginal knots at their ends on the shoulders.
At 18 nnn. the marginal knots become strong, the lateral knots begin to be
distil1ct, and the ventral ridge begins to show. The shell at this stage is broader
propbrti~nally 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 s?ulpture has taken on mature characters, although the saddles
are still rounded and entire. This is eonsidered as the beginning of maturity.
Oemtites lmmboldtensis is· closely related to 0. brembanus Mojsisovies (Cephalopoder; der Mediterranen Triasprovinz, p. 38, Pl. X, figs. 1-4), of the Alpine
Muschclkalk, but differs from that species in its more robust whorl, coarser lateral
sculpture, and in lacking distinct, umbilical knots. From 0. t·rvnodosus Mojsisovics,
of the same group, it differs in its greater evolution, coan;;er sculpture, and more
robust whorl.
Its nearest European relative is Oeratites 81tbnodosus Mojsisovics (Cephalopoden
dcr Mcdit~tTaueH Triasprovinz, p. 33, Pl. X, fig-s. 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 Oerat·ites hwnboldtensi~ may be considered as the
American representative of 0. snbnodosus.
Jiorizon and locality.-Middle Triassic Daonclla beds, 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 Oeratites, 0. conf. trinodo8Us, 0. con£.
planus, etc., Anolcites Whitnmp;, A. Meeki, Beyricltr:tes rotelliforrnr:s, Oeltites IIalli,
Longobard-ites nevadan·us, Gymnotocm•as Blakei, Eutornoceras Laubei, Sageceras
Oabbi, Acrochord·iceras Hyatt,i, !Jaonella dubia, and many other forms characteristic
of the Middle Triassic. Oeratites hurnboldtensis 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, WeRt Humboldt Range, in the same aRsociation. 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 Oeratites that probably belong to this species.·
Subgenus GYMNOTOCERAS Hyatt ..

1877. Gymnotocerns, Hyatt, in F. B. Meek, U. S. Geol. and Geog. Explor. 40th Par., vol. 4, p. llO.

Type.-Ammonites Blakei Gabb, Geological Survey California, Palreontology,
1864, vol. 1, p. 24, Pl. IV, figs. 14-15; and .F. B. Meek, U. S. Geol. Explor. 40th
Par., vol. 4, 1872, p. 113, Pl. X, figs. 10, lOa, lOb, lOc. (m>t Pl. XI, fig. 6).
Involute, laterally compressed, robust whorls, deeply embracing, but not deeply
indented b.y the inner volutions. Sides convex, abdominal shoulders rounded, venter
high and raised in the middle in a keel-like ridge. Umbilicus moderately narl'Ow,
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
Tropitidre on account of its ontogeny, which is that of the Ceratitidre.
~epta ceratitic, lobes serrated, saddles rounded and slightly denticulated. The
septa figured by Gabb in Geol. Survey California, Palmontology, vol. 1, Pl. IV,
fig. 15; were taken probably from a weatheredspecimen, and hence are not correc.t
in det~til.
Mojsisovics a says that Oymnoto.cems is merely a synonym of the group of
Oeratites geminati, characteristic of the Arctic Triassic. It seems to the writers,
aArktische Triasfaunen: Mem. Acad. imp. sci.,St.-Petersbourg, s6r. 7, tome 33, No. 6, 1886, p. 23.
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however, that the characters are sufficiently distinct from those of Oeratites nodosns
to wan·ant giving subgeneric rank to this group, which would then include the
Oemtites gmm:nctti. As thus characterized, Gymnotocems is characteristic of the
Middle Triassic of Nevada and northern Siberia. It is very common in the Middle
Triassic of the \Yest Humboldt Range, Nevada, where it is represented by Gymnotoceras Blakei and severaJ undescribed species.
CERATITES ( GYMNOTOCERAS) BLAKE! Gabb.

Pl. XXII, figs. 1-23.
1864. Ammonites BlaJ;ei, Gabb, Geol. Survey California, Pal::eontology, vol. 1, p. 24, Pl. IV, figs. 14
and 15.
1877. Gymnotoceras Blakei, Meek, U. S. Geol. and Geog. Explor. 40th Par., vol. 4, p. 113, Pl.. X, figs.
10, lOa, lOb, lOc.· (not Pl. XI, fig. 6).

Form involute, robust, laterally compressed. Whorl deeply embracing, but
not deeply indented by the inner volntion. 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 o£ the whorl is
about one-h!Llf of the total diameter, and the width is three-fourths of the height.
The indentation is one-fourth of the height. The width of the umbilicus is about
one-fifth of the total diameter.
The surface is ornamented with strong, radial, dichotomous ·ribs, that branch
on the flanks one-third of the way up from the umbilicus and bend sharply
forward on the abdominal shoulders, becoming obsolete at the median ridge or
keel.
The septa are ceratitic, thf\ lobf\s being serrated, the saddles rounded and
slightly serrated. The septa figured by Gabb, in ·Geological Survey California
Palreontology, vol. 1, Pl. IV, fig. 15, and by Meek in U. S. Geol. Explor. 40th Par.,
vol. 4, Pl. X, fig. lOc, 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 evolnte than the mature form, as shown in the young specimens
figured.
In the young the cross section of the whorl is nearly cir~ular, 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 len'gth, and
increases the resemblance to Pamt?'opites, but the young stages are not like those
of the Tropitidre.
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G. von Arthaber a has described, in the genus Re~jl£ng1:tes, a. somewhat
similar group, that resembles 06Yf'atite8 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. X£,
fig. 6, does not belong, to Gymnotooeras.
Horizon, and locality.- Oerat·ites ( Gymnotooeras) Blakei Gabb was found by
the Geological Survey of California under Whitney in the Middle Triassic
limestone, Daonella beds, ncar Star City, West Humboldt Range, Nevada. It
was found by J. P. Smith to be very abundant in the Middle Triassic Daonella
beds, of the West H urn boldt Range, in Cottonwood Canyon, near the "Lucky
Dog" mine;. and on the divide between the South Fork of American Canyon
and Troy Canyon, about 4 miles south of Foltz post-offiee, associated with Oemt1:tes
lwmboldtensis, Bey1·idites rotelliformis, Anolcite8 TVAitney·i, Daonella dubia,· and
many other species characteristic of the Middle Triassic.
Genus ATl-PADI'I'ES Mojsisovics.

1879. Arpaditts, Mojsisovics, Vorliiufige kurze Uebersicht der Ammoniten-Gattungen der Mediterranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 140.
1882. Arpadites, Mojsisovics, Cephalopodcn der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
ReichHanstalt, \Vien, vol. 10, p. 52.
1893. Arpadites (pars), Mojaisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. 1\:.-k: geol.
Reichsanstalt, Wien, v.ol. 6, pt. 2, p. 450.
1898. Arpadites, Tornquist, Zeitschr. Deutsch. geol. Gesell., vol. 50, pt. 4, p. 647.

Type.-Ammonite8 Arpadis Mojsisovics, Beitr. Kennt. Cephalopoden-Fauna
der Oenischen Gruppe, 1870, p. 109, Pl. V, fig. 6, and Uephalopoden der Mediterranen Triasprovinz, 1882, p. 54, Pl. XXV, fig. 29:
As originally defined, Arpad£te8 embraced rather evolute, disc:oidal, laterally
compressed forms, with wide slutllow umbilicus, flattened sides, and narTow venters.
The whorls al'e not deeply' embracing, but are higher than wide. The venter has
a furrow bounded hy ridges or keels; 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 serl·ated lobes,
of which there are four, the divided external, the two laterals, and a small auxiliar,y
on the umbilical shoulder.
Arpadites is clearly a descendant of Oeratites, from which it differs in the
greater lateral compression, the narrow venter, the ventral furrow bounded by
shoulder keels, and the absence of the elongated auxiliary series of lobes.
a Cephalopodenfamut der Reiflinger Kalke: Beitr. Pal. und Geol. Osterrcich-Ungarns und des Orients, vol. 10,
1896, p. 72.
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This genus is known at presei-tt 'from the upper Muschelkalk, Middle Triassic of
the Alps, and the lower part of the Upper Triassic of the Alps, 1ndia, and
California, where it is represented by A rpadites Gabbi, sp. nov. and one undescribed
species.
ARPADITES GABBI Hyatt and Smith, sp. nov.

Pl. XXXIX, figs. 1-17; Pl. LXXXIII, figs. 1-13.

Laterally compressed, involute, discoidal, deeply embracing, and deeply indented
by the inner volutions. Whorls high and narrow, increasing rapidly in height.
Umbilieal shoulders abruptly rounded, sides flattened-convex. Venter nanow,
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. 'l'he outer whorl covers seven-eighths of the inner,
and is indented to two-sevenths of the height by it. The umbilieus 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 strire. 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 a~d 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 :;;eries is composed of two small lobes, hardly more than
notches, on the umbilical shoulder. Antisiphonal lobe rather long and narrow,
flanked by a .,horter lateral.
The foregoing description 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 Tirolites 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
lateral, with a very small auxiliary on the umbilical shoulder. The antisiphonallobe
is flanked by a smalllatcml, hardly larger than the external auxiliary.
The larval stage just before the appearance of the furrow has the following
dimensions:
mm.

Diameter ...................................... _ ............................... · 2. 19
Height of last wf.orl. .. . . . .. . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . . . . . . 80
Height of last whorl from the preceding .. . .. .. . . . . . . . . .. . .. .. . . . . . . . . . . . .. . . . . . . 68
·width of last whorl ............................................. ·····-·· ...... 1. 32
Involution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
·width of umbilicus.............. . . .. .. .. .. . . .. . . . . . . . . .. .. . . . . . . . .. . . . . . . . . . .. . 80
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At the diameter of 2.5 mm. the ventral furrow begins, but the Tirolites 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 D£nar£tes with the exception of
the ventral furrow. Two specimens in this stage had the following dimensions:
mm.

mm.

4. 60
1. 70
1. 26
2. 12
. 44

12
5
4
4. 5
1

Width of umbilicus ........................................... : ........ 1. 85

3. 5

Diameter ....................................... _....... . .. . . . .. . . . . . . . .
Height of last whorl ...... _................................... __ ... __ __
Height of last whorl from the preceding ............................... __
Width of last whorL. ....... ____ ....................... .- ..............
Involution ........•. ~ ............... ____ .. _. _. _.. _. _...... . . . . . . . . . . . .

These dimensions show the whorl to be proportionally higher an'd the umbilicus
narrower than in the Tirolites stage; tf1e marginal knots have become umbilical ribs,
which are extended up the sides, but do not yet reach the abdominal shoulders.
This stag·e lasts to the diameter of 11 mm. At this size the whorl increases mpidly
in height, and becomes laterally compressed. The shell is now analogous to Oeratites,
in which stage it remains to the diameter of about 20 mm. A specimen in this stage
showed the following dimensions:
llilll.

Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Height of last whorl............................................................ 7
Height o[ last whorl from the preceding ......... _. ____ . ___ ........... __ ....... __ 5. 5
Width of last whorL ______ .. _.. _.... __ .... _.......... _......... ______ ....... __ . 6. 5
In volntion ... _....... _... _..... _... _______ . _. ___ . ______ ............... _.... _. __ L 5
\Vidth of urn bilicus ______ . __ . __ . __ . _. ___ .... __ .............. _...... __ . . . . . . . . .. .5. 5

The shell then gradually makes the transition to the Ar·paa1:tes stage, becoming
more involute, the lateral ribs less pronounced, and the ridges bordering the ventral
furrow are beaded by the ends of the lateral ribs.
Arpaa1:tes Gabbi i~-; more involute than any other described species of this genus.
Its nearest relative is A. cinensis Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, 1882, p. 56, Pl. XXVI, figs. 3-15), but A. Gctbbi differs from the Alpine
species in its greater involution, narrower umbilicus, higher whorl, crenulated
ubdominal ridges, and in its more complex septa. The late adolescent stages. of
A. Gabfn: are very like the mature form of A. c£nens£s, which is in keeping with the
later ttge of the American species.
Iiorizon·ctnd locality.-Arpadites Gabbi was found by J. P. Smith in the Upper
Triassic zone of Tropites subbullat?ts, 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 Hiver. This locality is about 6
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miles northeast of Winthrop. It was associated with Trop1:tes subbullattts Hauer,
T. torqttillus Mojsisovics, Parat?·opites Sellai Mojsisovics, 8agenites Herbichi Mojsiso.vics, Discotropites sandlingensis Hauer, Halobia superba Mojsisovics, and many other
forms characteristic of the upper Karnic horizon.
Genus ACROCHORDICERAS I-Iyatt.

18i7. Acrochordiceras, Hyatt, U. S. Geol. and Geog. Explor. 40th Par., vol. 4, p. 124.
1879. Acroch01·diceras, 1\fojsisovicE, Vorliiufige kurze Uebersicht der Ammonitcn-Gattungen der l\'lediterranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, \Vien, p. 139.
1880. Acrochorcliceras, Noetling, Zeitschr. Deutsch. geol. Gesell., vol. 32, p. 334.
1882. Acrocho1·dicems, Mojsisovics, Cephalopoden der l\'lediterranen Triasprovinz: A bhandl. K.-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. Acroclwrd·iceras, Hauer, Beitr. Kennt. Cephalopoden der Trias von Bosnicn: Denkschr. K.
Akad. Wiss., Wien, vol. 59, pt. 1, p. 272.
1895. Acrochonliceras, \Vaagen, 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. ~. pt. 2,
p. 35: l\'lem. Gcol. Survey India, Pal. Indica, ser. 15.
1895. Acrochordiceras, Diener, Triadische Cephalopodenfaunen · der ostsibirischen . Kiistenprovinz:
Mcm. Com. geol., St.-Pctersbourg, vol. 14, No.3, p. 22.
1896. Acrochordiceras, Arthaber, Cephalopoclenfaunader Reiflinger Kalke: Beitr. Pal. unci Geol. Oesterreich-Ungarns und des Orients, vol. 10, pt. 1, p. 79, and pt. 2, p. 226.

Type.-Acroclwrdiceras Hyatt·i Meek, U. S. Geol. and Geog. Explor. 40th Par.,
vol. 4, p. 124, Pl. XI, figs. 5 and 5a.
'V"horls 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 ceratitic, but complex; the saddles are all rounded and entire, but 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; th~ principal lateral lobe is very long and
broad, deeply digitate, with four or five long branches; there are usually two auxiliary 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 Ac1'oclwrdiceras
IIyatti. The body chamber is long, about one revolution. This genus resembles
16918-No. 40-05--12
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Juvavites Mojsisovics, from which it differs in the very strong umbilical knots, the
simplicity of the coarse ribs, and in the ceratitic septa. Acroclwrdicems is usually
classed in the Tropitidm because of this resemblance, but the writers have studied
the young of an undescribed species and found them to resemble Oeratites in development, and to be absolutely unlike the young of Tropites or any of the group. On
this account it is classed under the Ceratitidre.
The genus ArYrochordiceras 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 AcroClwrdiceras Hyatti Meek, and one or two undescribed species.
ACROCHORDICERAS HYATT! Meek.

Pl. XXIII, figs. 8-11.
1877. Acrochordiceras IIyatti, Meek, U. S. Geol. and Geog. Explor. 40th Par., vol. 4, p. 124, Pl. XI,
figs. 5 and 5a.

Form robust, somewhat compressed laterally, moderately evolute. Whorl with
flattened-convex sides, highly arched and broadly rounded venter, deeply embracing
but not deeply indented by the inner whorl. The umbilicus is broad and deep,
exposing nearly half of each of the inner whorls. The height of the whorl is
one-half of the total diameter of the shell, and the width is four-fifths of the
height. The 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 irregulai·.
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.
Ii~orizon 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, came 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 Range, Nevada, in Cottonwood Canyon near the ''Lucky Dog" mine,
associated with Gymnotoceras Blakei, Beyricldtes rotelliformis, Anolcites lVI~itneyi,
Daonella dubia, and many other species.
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Gf'nus EUDISCOCERAS Hyatt.

1877. Eudiscoceras, Hyatt," in F. B. Meek, U.S. Geol. and Geog. Explor. 40th Par., vol. 4, p. 128.

Type.-Eudiscoceras Oabbi Meek, U. S. Geol. and Geog. Explor. 40th Par.,
vol. 4, p. 128, Pl. XI, figs. 3 and 3a.
Discoidal, involute, laterally comprest;ed, deeply em bracing, high whorled.
Venter narrow, with a central keel, bordered by two furrows and abdominal
shoulder keels. Umbilicus moderately wide .. Surface o.rnamented with flexuous
dichotomous ribs~ which end at the shoulder ridges, and form knots on them.
Septa unknown.
This genus seems to belong to the Ceratitidre in the group allied to Arpadites,
but, on account of the imperfect condition of the type, its true relationship is
.unknown.
It is known only in a single species from the .Middle Triassic of the West
Humboldt Range, Nevada.
EUDISCOCERAS GABBI Meek.

Pl. XXIV, figs. 1 and 2.
1877. Eudiscoceras Gabbi Meek, U. S. Geol. and Geog. Explor. 40th Par., vol. 4, p. 128, Pl. XI, figs.
3 and 3a.

Discoidal, involute, laterally compressed. Whorls high, and increasing rapidly
m height; narrow, with high cross section; t;ides gently convex, venter narrow,
with marginal keels, and a central keel in the median depression. The last whorl
is deeply embracing, concealing about two-thirds of the inner volution; its height
is three-sevenths of the total diameter of the shell. The umbilicus has abrupt
inner walls, is shallow, and its width is about three-tenths of the total diameter.
The surface is ornamented with flexuous ribs, which end in small knots, heading
the marginal keels; these ribs become finer as the shell grows older. The septa_
are unknown.
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 seen, so it is not known eertainl_y that this
species belongs to the Ceratitidre.
I£m·izon and locality.-In the Middle Triassic, Cottonwood Canyon, West
Humboldt Range, Nevada, the only specimen known being the original type in
the United States National .Museum.
Genus

CAI~IFORNI'I'ES

Hyatt and Smith, gen. nov.

Type.- Oalifornites 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 ha,~e 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 Tirolites, and differs from it chiefly in the
ventral furrow. It is of especial importance in the phylogenetic history of the
group of Otionites, for all spinose members of that group go through a· distinct
Oalifornites stage, and some persist in it almost until maturity.
Oalij'ornites is known only from the Upper Triassic, zone of Tropites subbullat·us, of Shasta County, Cal., where the species described below and one other
form have hcen found.
CALIFORNITES MERRIAMI Hyatt and Smith, sp. nov.

I'l. LXXXII, figs. 11-23.

Form evolute, robust, low whorled. W~orllittle embracing and little indented
by the inner volution; low, and increasing slowly in height. Croi:ls section trapezoidal, wider at the top. Sides flattened, t-~loping 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 is three-sevenths of the total diameter of the t-~hell.
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 these 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 blls 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 stag-es of this species are exactly like Ti1·olites, and the mature form
differs from that g-enus 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 Otionites of which the young stages have been studied go throug-h
a OaUfornites stag-e of growth, and therefore this g-enus is regarded as the ancestor
of Otionites and the connecting link with Tirolites.

•

SYSTEMATIC DESCRIPTIONS-SUBORDER CERATITOIDEA.
.

181

.

Eiorizon and locality.-Oaliforn1:tes jUerriami Hyatt and Smith was found by
Shast~ County,
Cal., in the limestone belt 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 from Madison's
to Brock's 1;anch on Pit River. This locality is 6 miles northeast of the Bully Hill
rome.
The specific name is given in honor of Dr .•John C. Merriam.

J.P. Smith in the Upper Triassic, zone of Trop1:tes _subbullat1ts, of

Genus OLIONITES Mqjsisovics.

1893. Clionites, Mojsisovics, Cephalopoden der I-lallst:itter Kalke: Abhandl. K.-k. geol. Reichsanstalt,
Wien, ~~1. 6, pt. 2, p. 451.
1896. Clionites, ~fojsisovir:s, Obertri;dischen Cephalopoden-Faunen des Himalaya: Dcnkschr. K. Akad.
Wiss.,· Wien, vol. _63, p. -624.

J'.1.Jpe.- Gl,ionites angdosus Mojsisovics, Cephalopoden der Hallstiitter Kalke,
1893, pt. 2, p. 465, Pl. CXXII, fig·. lQ.
Evolute, little embracing, whorl low, breadt!1 usually equal to the height,
increasing slowly in height. Umbilicus wide and shallow. Umbilical shoulders
abrupt, sides flattened, venter somewhat flattened, ~ith 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. There is a 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 species mentioned and described by .Mojsisovics, G. angulosus,
and therefore this form is only technically the type.
The body chamber is short, as is usually the case with the Ceratitidre.
The septa are ceratitic, the external lobe is divided by a shallow siphonal saddle
into t":o 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 umbilica,l shoulder. The saddles are all rounded and entire.
Mojsisovics regarded this group as a subgenus of A1'JXtdites, 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 Glionites 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 Olionites are represented in the Upper Triassic of
Califotnia:
(1) Group of Olionites Fairbanksi Hyatt and Smith ( Olionites s. str.).
(2) Group of Olionites compressus Hyatt and Smith (subgenus Slwstites 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 obsolescent, and are represented merely by
short knots.
(3) Group of Olionites rugosus Hyatt and Smith (subgenus Stantonites Hyatt
and Smith) characterized by extremely evolute whorls, with ribs broken up into
strong knots, giving a rugose instead of spiny appearance to the shell.
(4) Group of Ol£onites robustus Hyatt and Smith (imbgem1s Traskites Hyatt and
Smith) characterized by the rougher sculpture, strong spines, and square cross
section.
(5) Group of Olionites calij'or~&icus 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 .
C'lionites appears in the Karnic stage of the Upper Triassic, of which horizon it
is characteristic
the Mediterranean region and in California. It is also found in
the N'oric 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. aionites s. str., Stantonites, and Traskites, are each represented in the
Upper Triassic of California by several species-; Neanites has two species; and
Slwstites has but one, although there is another that seems to be transitional from
Olionites s. str. to Shastites.
The species belonging to all these groups arc very similar in the later larval
stages, when they resemble Tirolites / also in the adolescent stages, when they
correspond to Oalifornites, which may thris be considered as the ancestor of the
genus. Slwstites has departed farthest from the ancestral characters, and as a
result has reduced the Oaliforn·ites stage almost to a minimum. Olionites s. str.
has also lost most of this stage, but retains somewhat more. Stantonites is more
primitive in character, and the Californites stage is prolonged, as is also that
corresponding to Tirolites. Still more primitive is Neanites, in which the Californites stage is retained until the beginning of maturity, when the sudden transition
to adult characters takes place. -Traskites retains many of the Cal?fornites characters through life, and shows its ancestry most plainly in its ontogeny; it is the least
specialized of all thesp. _groups, and consequently the most useful in tracing the
history of the genus.
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CLIONITES FAIRBANKS! Hyatt and Smith, sp. nov.

Pl. XL, figs. 1-11; Pl. XLI, figs. 1-14.

Evolute, discoidal, 'videly umbilicate, laterall,y 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 side~
are flattened, and slope gently outward, so that the whorl is slightly broader at.
the abdominal than at the umbilical 8houlders. 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 r;lope 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 coar8e 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 sermted ..
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 i;,; about one-third of the size of the first, usually trifid, and falls
on the umbilical shoulder. On 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 rum.
_
In the larval stage the whorl is broader than high, with trapezoidal cross
section, narrow flanks, angular abdominal shoulders, and broad flattened venter.
The surface is ornamented only with umbilical ribs, forming nodes on the abdominal 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 rnm. the ribs begin. to extend beyond the shoulders,
ending in a row of knots on each side of the center, although as yet there is no
ventral furrow. At about 6 mm. the furrow begins to s~ow, and the shell enters
the OaUJornites 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 mill. the shell enters the Olionites 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 Olion-ites Ji(rirbank~i is 0. TfliJodwarrl1; Nlojsisovics,a 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 appea·r to be identical.
Olionites spinosus Mojsisovics, from the same horizon in India, is more similar
to the Californian species in its sculpture, but differs iri its lower and bl'Oader
whorl.
The type specimen, figured on Pl. XL, figs. 1-4, gave the following dimensions:
Dimension.~

of the fi.qured specimen.

mm.

6.5
22.5
20.5
17.5
Involution .......... _............................ _..... _....................... · 2
Width of umbilieus .. _....................... __ .............. ______ ............ 25. 5

Diameter ............................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Height of last whorl. .... _............................ _.... _........ __ .... ___ ...
Height of last whorl from the preceding._. __ ...... _... __ ._ ... ___ ................
Width of last whorL __ . __ ... ___ ....... -----. ___ .. _-----. ________________ .......

Dimensions ·in younger stages.
[In millimeters.]

Dil1meter ............. __ ... ____ .... - .... -- .. 5.08
Height of last \vhorl ........ __·....... ___ ... , 1. 64
Height of last whorl fro111 preceding --------- 1. 40
Wiut.h of last whorL ................... __ ... 2.60
Involution ... __ .... _..... ___ ........ _______ . . 24
Width of umbilicus .. __ ..................... 2.24

7.50
2.60
2.20
3.80
.40
3.08

10. 20
3.40
3.10
4. 70
.30
4.20

14
5
4.6
5.2
.40
5.5

17.5
6.3
5.3
7

1
7

32
11.5
10.2
10.0
1.3
13

47
18
15.5
13.5
2.5
18

Ol-ion·ites Fairbanksi was chosen, out of a large number of ::;pecies present in the
Californian Upper Triassic, as the most typical member of the genus in the American
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 more
and more ~tlike as they are smaller, so that it becomes nearly impossible to distinguish the young of this species from those of several others in the larval~J,nd early
adolescent stages; and it is even <;lifficult to distinguish the young of Olionites s. str .
. «Obertriadischen Ccphalopoden-Faunen des Himalaya: Denkschr. k. Akad. Wiss., Wien, vol. 63, p. 614, Pl. XIII, tigs,
4and 5.
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from those of the t>ubgenera Tra8ldtes, Stantonite8, and Shastites until the adolescent
stage h~s begun.
.
1Ior£zon (tnd locality.-ln the Upper Tri~ssic, zone of T1·opites subbu.llattts, 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.
The specific name is given in honor of Dr. H. W. Fairbanks, the discoverer of
this fauna.
Subgenus STANTONITES Hyatt and Smith, subgen. nov.

1!1Jpe.-Olionites nt,qosztS Hyatt and Smith, sp. nov.
Evolute, little embracing,· whorls low, and not increasing rapidly in height,
cross section subquadratic.' Inner whorls not concealed by the outer and scarcely
indenting them. Umbilicus wide and shallow. tlurface ornamented with coarse
ribs, which arc brol~cn up into knots, which are the modifications of the spines of
Clionites s. str. The ventral furrow is distinct, bordered by rows of knots, and
there is a second row on the abdominal shoulder. Septa ceratitic. This is probably
a phylogei·ontic 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 Triassic, zone of Tropites subbullatus,
of Shasta County, Cal.
CLIONITES (STANTONITES) RUGOSUS Hyatt and Smith, sp. nov.

Pl. XLI, figs. 15-26.

Evolute, discoidal, widely umbilicate, laterrtlly compressed. Whorl low and
increasing very slowly in height, little embracing, and scarcely .indented by the inner
volution. The eross 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-fifths of the
height. The umbilicus is wide and shallow, being three-sevenths of the tot~! diameter.
The umbilical shoulders are !ibruptly rounded, with a steep inner slope. The sides
are flattened and nearly parallel. The abdominal shoulders are square. The venter
is low, the cer:tter being but little higher than the shoulders. The surface is ornamented with radial ribs, spiral rows of knots, and a ventral fmrow. The ribs run
straight up the sides to the shoulders, and then bifurcate, being continued obliquely
forward by smaller ribs. Between the principal lat.eral 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. Th~ 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 aiso shows itself in the reduction .of the spines to knots.
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The septa are ceratitic, saddles rounded and entire, Jobes serrated, all of the usual.
Glionites type, a small divided ventral lobe, large first lateral, small second lateral,
and still smaller auxiliary on the umJ:>ilical slope.
The adolescent stages are so like the mature forms that no description of them
is necessary. The larval stage is like that of Olionites J.ia£rbanksi, and corresponds
to Tirolitms. It also passes through the Oalifornites stage in early adolescence.
I£m·izon and locality.-In the Upper Triassic, zone of Tropites subbullahts of
Shasta County, Cal., about 3 miles east of Madison's ranch, on the divide between
Squaw Creek and Pit River, about 6 miles northeast of the Bully Hill mine.
Subgenus TRASKITES Hyatt and Smith, subgen. nov.

Type.-Glionites robust~ts Hyatt and Smith, sp. nov.
Evolute, little embracing·, whorls low and broad, with quadratic cross section.
Venter broad and flattened, with distinct ventral furrow, bordel'ed by rows of spines.
Sides ornamented with strong, straight ribs, provided with short spines from the
umbilicus to the squal'e abdominal shoulders, where there is a row of strong spines.
Rows of spines also occur on the ribs where they cross the venter between the
abdominal shoulders and the ridges bordering the furrow.
The young per>Jist in the Galifornites stage of growth until late in life, and
make the transition to the Prask'l:tes type of sculpture quite suddenly. Septa
eeratitie. Body chamber short.
This group looks \'ery like Distichites Mojsisovies, 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 (TBASKITES) BOBUSTUS Hyatt and Smith, sp. nov.

Pl. XLII, figs. 1-19.

Form robust, thickset, evolutc, discoidal. Whorl low, increasing slowly. in
iteight, 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, th~ width is somewhat
greater than the height, and the indentation is one-seventh of the height.
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 dividing into
two or s?metimes three smaller ones on the strong abdominal shoulder-knots. · The
interme_diate ribs arc usually undivided, but bend sharply forward on the shouldel's,
as do the others. There are three spiml 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, large first lateral on the abdominal shoulder, small second lateral on the flanks,
smaller auxiliary on the umbilical slope, rather long undivided anthdphonal, and a
pair of internal laterals.
In the larval stage the form and ornamentation are like tho.se of Tirolites; the
whorl is low, broad, with tmpezoidal 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 Cal?'fornites. 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 Trasfi:ites characters, although
those of Oalifornites persist until the shell is nearly rnature. In fact, the subgeneric
character of Traskites is the preservation, at maturity, of most of the Oah'fm"liites
characters-the low, broad whorl, flattened venter, and strong marginal spines.
'I'he young of Olionites Ares Mojsisovics" resemble the adult stage of 0.
(Tra8kite8) Pobusttts. This suggests that the Eur<;>pean species, which occurs in the
higher Noric beds, may have been developed out of the group of Traskite8. There
is, however, no mature form known anywhere else that might be compared with the
Californian species.
Dimensions of the type spe('imen, figured on Pl. XLII, jigs. 1-3.
lllffi,

Diameter ............ ·-- . .. . .. .. . .. .. .. .. . .. . .. .. .. .. .. .. . . .. .. . .. .. . .. .. .. . .. . .. 57
Height of last whorl .............................. ___ .. =.. ________ . ____ ....• _.. _ 20
Height of last whorl from the preceding .. ____ . ____ ......... __ ...... ____________ . 19
Width of last whorl ...................... __ .......... __________ ..... ____ ..... __ 23.5
Involution ............................ , ................ ___ ............. ___ .. _. _ 1
Width of umbilicus ................................ ____ ..... _................. _ 24
Dimensions of yonng sta.ges, ·showing cha.nges in development.
[In millimeters.]

Diameter ............... ---------------------- 4.88
Height of last whorl ................. __________ 1. 52
Height of last whorl from the preceding ......... 1. 28
Width of last whml ........ ______ .............. 3.08
Involution ...................... _... _.......... . 34
Width of urn bilicus __________ .......... ________ 2.28

7. 10
2.!)2
2.04
4.24
.48
3.18

10.5
3.5
3
5.6
.5
4.2

16
6
5
7.8
1
6.5

26
10.5
9

11
1.5

10.5

These figures show the relative increase in the heig1t of the whorl as maturity
is approached.
aCephalopdcn dcr Hallstatter Kalke: Abhandl. K.-k. gcol. Reichsanstalt, Wien, vol. 6, pt. 2, 1893, p. 478, Pl. CXL, fig 2.
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1Ior£znn and local£ty.-In the Upper Triassic higher beds of the zone of Trop£tes
8'ubbullatus of Shasta County, Cal., on the divide between Squaw Creek and Pit
Hiver, 3 miles east of Madison's ranch and one-half mile north of the trail to Brock's
ranch. · This spceies is rather common in the lower beds of the Hosselkus limestone,
but above the strata in which Trop£tes subbullrtttt8 is most common.
Subgenus SHASTITES Hyatt and Smith, subgen. nov.

Type.-- Otionites compressus Hyatt and Smith.
Whorls somewhat evolute, laterally compressed, higher than wide, rather deeply
embracing, sides flattened, venter narrow. Umbili~us rather narrow. Sigmoidal
ribs ending in knots, forming almost continuous ·ridges bordering the central
furrow. Spines nearly obsolete, being represented only by tubercles on the ribs.
The young retain the :,;pine;.;, but lose them early.
Septa ceratitic, as in Olionites s. str.
Sh.ast1:te.~ is known at present only in the zone of Tropites subbullatus, Upper
Triassic of Shasta County, Cal.
CLIONITES ( S~ASTITES) COMPRESSUS Hyatt and Smith, sp. nov.

Pl. XLIII, figP. f-15.

Moderately evolute, discoidal, very much compressed laterally. vVhorl inereasing 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-fourth:,; of the. height. It is indented to oneninth of the height by the inner volution. The width of the umbilicu;.; is threeeighths of the total diameter of the shell.
The surface is ornamented with slender sig~:noidal radial rib8, whieh bend
gently forward high up on the flanks, ending at the margins of the deep ventral
furrow. There are on each side seven rows of small knots or rudimentary spines,
four on the flanks, one on the indistinct abdominal shoulder8, one on the arched
sides of the venter, and one on the ridge bordering the ventral furrow. These
spines become weaker as the shell grows larger, and are almost obsolete at maturity.
They occur only on the rib8, never on the intervening depressions. The septa are
ceratitic, of the mmaJ.. Olionites type, consisting of a divided ventral, a large first
lateral lobe, small second lateral, small \1Uxiliary on the umbilical slope, narrow
internal antisiphonal lobe, with a single 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 TiroUtes. At the diameter of
5 rnm. the ventral furrow begins, and the marginal nodes extend obliquely across
the venter to the furrow. This stage corresponds to Oal{fornites. The flanks
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become gradually higher and the venter more rounded, until the Olionites stage
is reached, which happens at the diameter of about 10 mm. The lateral com pres-'
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 Olionites comlJ1'e88U8 from all other speciei:i.
Dimen.sion.s of the type specimen.
llilll.

Diameter .................................................................. ~...
Height of last whorl ............................................................
Height of last whorl from the preceding .........................................
Width of last whorl ......................................................... ·..
Involution.....................................................................
Width of umbilicus ......................... : . .................................

48
18
16
14. 5
2
1R

Olionites compressus differs fro~ all other species of Olionite8 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 Traskites, Stantom:tes, and 1Veanite8. The
subgenus Slwstites has departed further from the Oalifornite8 stock than any of the
others, and, while it retains the· T1:rolites stage to an equal d(_)gree, has almost lost
that corresponding to Oalifornites. It further shows its acceleration of development
in the early stage at which it takes on Clionites characters.
IIorizon and locality.-Upper Triassic, zone of Tropites subbullatu8, of Shasta
County, Cal., on divide between Squaw Creek .and Pit Hiver, 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 Olionites which
occur in this bed. It is associated wit!1 the usual fossils of the upper part of the
mne of Tropites 8ubbullat1t8.
Subgenus NEANITES Hyatt and Smith, subgen. nov.

TyjJe.--'- Clionites californicu8 Hyatt 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 umbilicus to horder of the ventral furrow; spines
obsolete, represented only by small knots. Septa ccratitic. The chief character of
this group is. the persistence of the Oalij'omites stage until the end of the adolescent
period, and then the sudden change to Olionites 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.
Neanite8 is known only from the Upper Triassic, zone of Propites 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 snbquadratic 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 three-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.
The surface is. ornamented with a shallow ventml furrow, fine radial ribs
bending forward on the abdominal shoulders, and spiral rows of knots, becoming
almost obsolete at maturity. The ribs are elo:,;c together and sigmoidal. The
rows of knots arc five in number, one on the umbilical shoulder, one, sometimes
double, on tl~e flanks a short distance above the shoulder, one on the abdominal
shoulder, one halfway up Lhe ventral slope, and one on the ridge bordering the
ventral furrow. Both ribs and knots grow finer at maturity, the latter becoming
nearly obsolete.
The septa are ccratitic, like those of all other 0Uon£tes . . The most salient
character of this species is the sudden change from the adolescent to the mature
stage, when the whorl becomes :mbquadratic instead of trapezoidal in cross section,
the venter becomes arched instead o~ 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 a narrow angular umbilical ridge,
and the venter is broad and nearly fiat. The only ornamentation consists of rather
strong marginal spines, which are prolonged in very faint ribs on the venter.
This stage co1'respond~ exactly with Tirolites, both in shape, ornamentation,
and septa. At the diameter of slightly less than 5 mm. the ventral furro\v
appears, the ribs begin to show more decidedly above the shoulders, and the
flanks increase in height. This stage resembles and corresponds to Calij'ornites
in all its characters, the septa now being ccratitic, as in that genus. The Californites stage lasts until a diameter of about 25 nun. 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 mature, and the characters
of Neanites have been assumed.
florizon and locality.-ln the Upper Triassic, zone -of TroDites subbullat,us,
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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 leading
to Brock's ranch.
Genus 't'RACHYCERAS Laube.

1869. 1'rachycems, 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 Sehichten von St. Cassian: Denkschr. K. Akad. Wiss., "\Vien,
vol. 30, 1869, p; 65.
187i. Trachyceras, Meek, U. S. Geol. and G-eog. Explor. 40th Par., vol. 4, p. 116.
1879. Tmchyceras, Mojsisovics, Vorlaufige kurze Uebersicht der Ainmoniten-Gattungen der Mediterranen und Juvavischen Trias: Verhandl. K.-k. geol. Reichsanstalt, Wien, p. 140.
1882. 1hrchycera8 (pars), Mojsisovics, Cephalopod en der Mediterranen Triasprovinz: A bhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 10, p. 93.
1889. Trachyceras, Hyatt, in \Vhiteaves, Fossils of the Triassic Rocks of British Columbia: Geol. and
Nat. Hist. Survey Canada, Contributions Canadian Paheontology, vol. 1, pt. 2, p. 142.
1893. Trachyceras, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstal t, \Vi en, vol. 6, pt. 2, p. 617.
1896. 1'rachyceras, Mojsisovics, Beitr. Kennt. Obertriadischen Cephalopoden-Faunen des Himalaya:
Denkschr. K Akad. Wiss., Wien, vol. 63, p. 646.
1898. Protrachyceras, Tornquist, Neuere Beitr. G-eol. und Pal. der Umgebung von Recoaro, etc.:
Zeitschr. Deutsch. geol. Gesell., vol. 50, pt. 4, p. 659.
1904. Trachyceras, .T. P. Smith, Comparative Stratigraphy of the l\iarine Trias of Western America:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 387.

Type.-" Oeratites'' Aon Miinster, Leonhard und Bronn's Neues Jahrbuch,
1834, p. 13, Pl. I, figs. 4 and 5; and Mojsisovics, Cephalopoden der Mcditerranen
Triasprovinz, 1882, p. 129, Pl. XXI, figs. 1-35; 37, and 38.
FoJ'Ill 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 bi{urcate on the umbilicus, again on the
sides, and more rarely on the shoulders. Their ends form the rows of tubercles
that border the central furrow. On the ribs are spiral rows of spines or tubercles,
which give a rugose appearance to the shell and suggested the name of the genus.
The spines may become almost obsolete on very old shells, but are always present
at early maturity. They show on the ca8t 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 ~hell or on the cast, and contractions
of the body chamber have not been ob:;;erved.
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Septa ammonitic, buf not deeply digitate, moderately dolichophyllic.

The

exter1~allobe is always divided by a siphonal saddle, and there are always two lateral

lobes present, but the auxiliary lobe is occasionally absent.
E. von Mojsisovicsa divided this gen·us into three groups or subgenera: Trachyceras s. str., characterized by having two rows of spines on each side Of the central
furrow; ProtracAycems .Mojsisovics, with only a single ;.ow of spines on eaeh side of
the furrow, and .A.nolcites Mojsisovics, without a distinct furrow and with the ribs
crossing the venter. Since Trachyceras .A.on had the double spine rows, all Trachyceratca with this sort of ornamentation are placed under the typical section of the
genus. This group is usually more involute and .more compressed latcmlly, and
seems to have originated from the group with the single row of spines bordering the
furrow. Mojsisovics assumes that the genus Trae,hyceras in the broader sense
developed out of Balatonites, and that this in turn came ~rom Tirolites. There can
be little doubt that not only Trachycems, but also all the Trachyceratea, descended
from Tirolites or some similar form, for they all go through such a stage.' But it is
more than doubtful if Balatonites is a connecting link in the series, for no intermediate mature forms arc known, and no Balaton,ites stage is seen in the development
of Trachyceras.
K. A. von Zittel b placed this genus in !he family Tropitidre, 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 Tropitidre; that of the
former points to an origin from the Prolecanitidre, while the Tropitidre seem to have
come from the Glyphioceratidre. Professor von Zittel was no douht influenced by the
resemblance of Sagenites to Tracliycems in placing the latter genus in the Tropitidre,
but this resemblance is purely external, and is one of the many puzzling convergencephenomena so often seen in the history of the ammonites, the young of the two·
groups being farther apart than the mature forms.
Trachycems in the broader sense i8 characteristic of the Upper Triassic, beginning
in the Ladinic stage, and becoming extinct in the middle Karnic horizon. Trachycems 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 Karnic.
Pmtrachyceras ranges from the lower Ladinic (uppermost Muschelkalk) to the upper
Karnie. It will thus be seen that the genus as a whole is intensely characteristie 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 Tmpit~s subbullatus, but in the Himalayas in India and in Cali"Cephalopod en dcr Hallstattcr K!Like: ·Abhandl. K.-k. gcol. Reichsanstalt, Wien, 1893, vol. 6, pt. 2, p. 617.
der Palaeontologie, 1895, p. 405.
·

b Grundzuge
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fornia it lived on until a later period, and was a contempomry of the Propites subbullatus fauna, In Shasta County, Cal., J. P. Smith found .Tmcltyceras abundant in
the beds in which Tropites 8ttbbullatuff 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 Protmcltyceras.
T}'(tdyceras 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. Jt is di:fficnlt to explain on the basis of our present
ktiowledge why this genus should he 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· wns noted of Balatonite8 in the Middle Triassic,
and suggests that some other connection may have flxisted between the European
and western American waters.
The only American species that can be assigned to the artificial group of
Tracl1.yceras s. str.; as restricted by Mojsisovics, is 1: canadense vVhiteaves, from the
Upper Triassic of British Columbia. Protmcl1.ycems is represented by T. Hom.frayi
Gabb, T. Lecontei Hyatt and Smith, and a large number of undescribed species, all
in the Upper Triassic, and possibly by T. subasperwn Meek, of the Middle Triassic.
Anolcites is represented by T. lYMtneyi Gabb, T. Jlfeeki Mojsisoyics, and by
several undescribed forms, all from the Middle Triassic excBpt one doubtful species
from the Karnic horizor1 of California.
Subgenus PROTRACHYCERAS Mojsisovics.

1893. Protrachyccras, Mojsisovies, Cephalopoden der Hallstiitter Kalke: Abhandl. K. k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 618.
1896. l'rolJ;achyceras, l\'lojsisovics, Beitr. Kennt. Obertriadisehen Cephalopoden-Fannen des Himalaya:
Denkschr. K. Akad. "'iss., Wien, vol. 63, p. 646.
1898. Protrachyceras, Tornquist, Neuere Beitr. Geol. und Pal. der Umgebung von Reeoaro, etc.:
Zeitschr. Deutsch. geol. Gesell., vol. 50, pt. 4, p. 659.
1904. Prolrachyceras, J.P. Smith, Comparative Stratigraphy of the Marine Trias of Western ~merica:
Proc. California Acad. Sci., 3d ser., vol. 1, p. 387.

No type is expressly given by Mojsisovics for this subgenus, hut the species
first mentioned is Trachyceras clliesense Mojsisovies, Cephalopoden der Mecliterrancn
Triasprovinz, p. 95, Pl. XXXIV, fig. 4, which is merely a fragment, nnd could
hardly have been the typical form in the mind of the author. The first form
desGri bed unde.t:-the new .subg.enus: was-l!mtmchycems· Rudolphi Mojsisovics, Cepha,-_.,
lopoden der Hallstiitter Kalke, pt. 2, 1893, p. 623, Pl. CLXVI, figs. 2 and 3, which
16918-No. 40-05--13
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is much more characteristic, but even this spceies is not nearly so common nor so
well known as many others; if the author had chosen a species to be the rcpresentati ve form, for this subgenus it would most probably have been Protntol1yceras
Arcltelcms Laube, which is known in all its details, and is so common as to be chosen
as a wne-fossil.
Protracltyceras is characterized by its short body chamber, compressed but
robmt whol'ls, moderately involute form, open umbilicus, and central abdominal
furrow.· The ribs arc provided with spines arranged in spiral rows, and the ventral
furrow _is bounded by OJlly fL single row of tubercles on each side. This is the
only character that distinguishes it from Tntch.ycems s. str., which p'ossesses a
double row of tubereles on each side. Most species of Protracltyccms are somewhat 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 :mfficient importance to distinguish more than merely a group of species. It has neither phylogenie nor
stratigraphic value; but since this classification has been accepted in standard
·works, the writers can only usc it as is now customary.
Protntchyceras begins in the . npper part of the Middle Triassic, the lower
Ladinic stage, and lasts until the upper Karnic stage, the middle hori:wn 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 described
that belongs to P.rotrachycem8, 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) LECONTE! 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 ~:<teep; umbilicus narrow, exposing vel'y 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 diametel'. It is indented to one-fourth of its height by the inner volution, and conceals two-thirds of this volution. The width of the umbilicus of the
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adult is about one-eighth of the total diameter of the sr1ell, while that of tho
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 tubm·cles where they cross the radial ribs. These spiral rows of tubercles
are closer together near the ventral margin than on the flanks.
On the umbilical 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 late~·al similar in shape to the first,
but mueh 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 longe1·, bnt not so deeply
divided. The auxiliai·y saddle is shorter and broader in proportion to its length.
The antisiphonal lobe is long· and narrow, flanked by three internal latemls on
each side.
The earlier larval stages arc 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 compressed. The following are the dimensions of some specimens:
[In millimeters.]

Diameter ...................................
Height of last whorl.._ .....................
Height of last whorl from the preceding ....
Width of last whorl. ........................
Involution ....... : ..........................
Width of umbilicus ........................ _

3. 91

5

2.04
1. 70
2.46
. 84
. 76

:~.

3

~.5

::!

.8

8.3
4.5
3.6
4.5
.9
1.4

12
7

5
5.5
2
1.7

26
15
12.5
10
2.5
2.5

40
23.5
18
13
5.5
4

The type specimen, figured on Pl. XLIV, figs. 1 and 2, has the following
dimensions:
IDlll.

Diameter .......... _..•............................................
Height of last whorl. ................. _.......................... __ .... .
Hflight of last whorl from the preceding ............................... .
Width of last whorl ................................................. _..
Involution ........................................................... __ _
Width of umbilicus ............................................ _....... .

141

s·>•>
60

41
23
14

0(}
.59·
.42'
. 2\}
.17

1.

. 10
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Tracl1yceras Lecontei resembles T. Att~:za Mojsisovics (Cephal. der Hallstatter
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 compression, finer sculpture, more cop1plex
septa, and narrower umbilicus.
Horizon and locality.-Tracltyceras Leconte£ is not uncommon in th~ 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 snbbullcdu8, Paratrop/tes Sellai, Discotropites sandlingensi8, Halobia superba, and many other species
characteristic of this hori:wn. In the same bed were found several other species
of Tracltycera8, all apparently new, but nearly related to Alpine forms.
Subgenus ANOLCITES Mojsisovics.

1893. Anolciles, Mojsisovics, Cephalopodcn der Hallstiitter Kalke: Abhandl. K.;k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. '621.
1904. Ana/cites, J. P. Smith, Comparative Stratigraphy of the Marine Trias of Western America:
Proc. California Aead. 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 "Tracliyceras" doleriticus
Mojsisovics, Cephalopoden der Meditcrranen Triasprovinz, 1882, p. lOo, Pl. XIII,
fig. 5; Pl. XXXVII, fig. 1.
Anolcites differs from T1'ac1Lycent8 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 ProtraclLyceJus. The septa are usually
ceratitic, the saddles being mostly rounded and entire. The ribs and spines arc
like those on Trach.yceras s. str., and FrotmclLyceras.
This subgenus mnges 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
of Nevada, where it is rcpr·esented by T. WAitneyi Gabb, T. J1Feeki Mojsisovics,
and several undescribed species.
TRACHYCERAS (ANOLCITES) MEEK! Mojsisovics.

Pl. XXIV, figs. 8-9; Pl. LIX, figs. 1-17; Pl. LXXIV, figs. 1-7.
1882. Trachyceras J.feeki, Mojsisovies, Cephalopoden der Mcditerranen Triasprovinz: Abhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 10, p. 108.
1877. 1'rachycetas judicaricum, Meek (not Mojsisovics), U. S. Geol. and Geog. Explor. 40th Par., vol.
4, p. 118, Pl. XI, figs. 1 and la.

Form evolute, robust, deeply embracing, but not deeply indented by the inne!'
volution. Whorl increasing rather rapidly in height. Umbilicus wide and deep.
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Umbilical shoulders abrupt, flanks gently convex, abdominal shoulders gentl}'
rounded. Venter narrow, with deep central furrow. Surface ornamented with
strong radial ribs and fine spiral rows of knots. The ribs bundle in knots ~:m
the umbilical shoulde;s, 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 fnrmw, 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 each other, but in alternate position.
At extreme maturity the ribs become weaker, and the knots stronger, until the
appearance of the shell is greatly changed. In all pmbability the form described
by Meek as Tmcl1ycems judicaricwn Mojsisovics, var. subasperum Meek, is only a
prematurely old specimen of Anolcites .1Jieeki.
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 intf!rmediate between P1'otmcliyceras and Anolcites.
The septa are ccratitic, the saddle:; rounded and entire, the lobes deeply
serrated.
Meek identified this species with Trachycems (Anolcites) judiccwicum Mojsisovics,
from which it differs in its coarser and fewer ribs and knots. It is difficult to sec
why he did this, for it has little resemblance to that form, and the figures given
by Mojsisovics of the European species nre too poor to enable the identification.
The young· stages of Anolcites Jr[eeki are wholly unlike the mature form, being
much ni.ore robust and evolute. The earliest stages seen bear a strong resemblance
to Tirol,ite8, much more so than in later, more specialized species of Trachycerata.
The young stages figured in this paper were broken out 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. LXXIV, figs. 1-3.
·mm.

Diameter ................................................·........................
Height of last whorl ...........................................................
Height of last whorl from the preceding .........................................
\Vidth of last whorl .............................................................
Involution.......................................................................
Width of umbilicus ..............................................................

62
·26
22 ·
18
4
19

198

TRIASSIC

CE:~HALOPOD

GENERA OF AMERICA.

Ilim:zon and locality.-Collected by U. S. Geol. and Geog. Exploration of the
Fortieth P:1rallel in Middle Triassic, Cottonwood Canyon, West Humboldt Range,
Nevada. .T. P. Smith found it rather common at that place, near the "Lucky
Dog" mine; also in the same h01·izon, on· divide between Troy Canyon and South
Fork of American Canyon, vVest Humboldt Range. In both places it was associated with Oemtites kmnboldtens£s, Anolc/,tes lYkitneyi, Beyric!U:te.s rotelliformis,
Gymnotocera8 Blakei, Longobanlites nevadanus, Joannite8 Oabbi, Daonetta dubia,
and many other species.
\c}enus Sil-{ENITES Mqjsisovics.

1893. Sirenites, l\fojsisovics, Cephalopoden der Hal!Htiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, \Vien, voL 6, pt. 2, p. 725.
1896. Siun·ites, 1\'lojsisovicH, Beitr. Kennt. Obertriaclischen Cephalopoden-Faun en des Himalaya:
Den!l:schr. K. Akad. Wiss., Wien, vol. 63, p. 649.

T,ype.--Amillwnites senticosus Dittmar, Zur Fauna der Hallstiitter Kalke:
Geognost.-palmont. 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 80mewhat abrupt abdominal shoulders and distinct 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 11re
ammonitic, like those of Tracl1.yceras, from which Si:renites differs in the bifurcation of the ribs and forward bending at knots on the abdominal shoulders. The
body chamber is short, and the other characters like those of Tracliyceras or
Protrachycems, from which latter group Mojsisovics suppose8 Sirenites to have
boon derived. The various subgenera of this genus are not represented in the
American region, 80 it is. unnecessary to discuss them.
SiPenites is characteristic of the Upper Triassic, Karnic and Noric stages. In
America it is known only in the zone of Tropites snbbztllatus. The species described
below is the only one known in America.
SIRENITES LA WSONI Hyatt and Smith, sp. nov.

Pl. XLVI, figs. 16 and 17;·Pl. XLVII, figs.l-9.

Involute, robust, somewhat compressed laterally. vVhorls 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 shoulder8, where the width is reduced
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to one-half. The venter is arched, but low, rising but little above the shoulders.
The umbilicus is deep and narrow, being only one-sixth of the diameter, but ,exposing
nearly all the inner whorls. The umbilical shoulders are abmpt, with nearly vertical
inner slope. Although the outer whorl is deeply embracing, covering two-third:,; of
the inner, the t,wo 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, tine
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 ribs also ustially bifurcate on the
flanks, not far above the umbilicus. The knots or spines arc 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 Trachyceras, 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 Brot/w·us stage
in the development of Trachyceras, and do iwt retain any trace of Tirolites. 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 promipence, the shoulders and the shoulder knots are
developed, and the shell enters the Si1•enites stage, characterized by theJurrow 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
dmihtful whether s_uch a minor character as the bundling of the ribs on the
shoulders should he regarded as of generic importance. It, however, does not
agree exactly with any of the species of Protrachycera8 known in Amer'ica, and
therefore the writers have retained the name as it is customary to use it.
I-Im'izon (tnd locality.-ln 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 givei1 in honor of Dr. A. C. Lawson.
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Genus SANDLINGI'I'ES J\'Iojsisovics.

1893. Sandlingites, Mojsisovics, Cephalopoden der Hallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, "\Vien, vol. 6, pt. 2, p. 70.
189~. Sandl,ingites, Mojsisovics, Obertriadischen Cephalopoden-Faunen des Himalaya: Denkschr. K.
Akad. Wiss., Wien, vol. 63, p. 648.

Type.-.Armnon'ites or£basus Dittmar, Zur Fauna der Hallstattcr Kalke, p. 384,
Pl. XVIII, figs. 8-10; and E. von Mojsisovics, Ccphalopodcn der Hallstatter Kalke,
pt. 2, p. 706, Pl. CLXVII, figs. 5-7.
Evolute, little embracing·, subquadratic whorls. incn:asing 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. Jn early youth the form is like Tir·oz,,:tes, then
like Protmdyceras, 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 dwad 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. '
Jn America this genus has been found only in the Karnic stage, zone of Tropites
8ubbullatus, one species only, Sandl'ingites .Anderson£ Hyatt and Smith, sp. nov.,
having been found.
SANDLINGITES ANDERSON! Hyatt and Smith, sp. nov

Pl. XLVII, figs. 10-12.

Form evolute, laterally compressed, with whorls little embracing, and little
indented by the inner volutions. Cross section of whorl snbquadratic, the height
being equal to the breadth, 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 is 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 ou the umbilical shoulders, the alternate ones
usually bifurcating there, run straight up the flanks, branch a second time on the
abdominal shoulcj,er-knots, and then cross the venter with a forward bend. On these
ribs are on each side four rows of knott;, 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, hut 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 8andlingites.
IIm·£zon and locality.-In the Upper Triassic, zone of Tropites subbullat·ns, 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.
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
eollecting the rich fauna obtained at this place.
Genus

por~YCYCLUS

Mo.isisovics.

1889. Polycyclus, Mojsisovics, Nachweis dcr Zone des Tropites subbnllatus in den Hallstiitter Kalken
bei Hallein:. Verhancll. K.-k: geol. Reiehsanstalt, Wien, p. 281.
1893. Polycyclus, Mojsisovics, Cephalopoclen der Hallstiitter Kalke: Abhandl. K.·k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 534.

Type.-Ammonites nastnrtiu1n Dittmar, Zur Fauna der Hallstattcr Kalke:
Geognost.-palaeont. Beitr, von Benecke, Schloenbach und Waagen, vol. 1, p. 358,
Pi. XIV, figs. 24-37; and Mojsisovics, Cephalopoden der Hallstatter Kalke, pt. 2,
18\:l3, 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. Surfae!3 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 serration 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 l>e considered as the auxiliary. ·Internal,
antisiphonal, lobe long.
Polycyclus appears iu the Alpine provi~ce and in California in the Upper
Triassic, zone of Tropites subbullat1ts; in the Alps it occurs also sparingly in the
Noric stage. In California two species have been found, P. l£enseli Oppel, and
P. nodifm· 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 i~ height, little embracing, and scarcely indented by the ir;ner
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-~evenths of the diameter of the shell.
The surface is ornamented with strong radial ribs, running from the umbilicus
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 intenupting
the ribs, but depressing them. On each side of this furrow the ribs are raised into
low knots. This sculpture is not vi~:;ihle 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 exceedingly small; the internal or dor~al lobe is narrow
and rather long, flanked on each side by a small internal lateral.
This species is most nearly related to Polycycl1ts IIenseli Oppel, and especi~lly
to the variety directa, figured by Mojsisovics, Cephalopoden der Hallstiitter Kalke,
pt. 2, Pl. CXXXJT, figs. 7-11. But P. nodij'er is more evolute than the Tyrolian
specie~:;, and its ~odes on the ribs serve as distinguishing characters. All the other
marks and the faunal a~:;sociation are the same. • In the same beds with P. nodi;{er is
a species that is almost undoubtedly identical with P. Hensel,i, and it is not unlikely
that a transition between the two species may be traced.
In the young stages the shell is snbglobose, but the umbilicus speedily 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 rum. 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.-Vpper Triassic, zone of Tropites 81_tbbullatus, 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.
Gen.u.s RI-I:ABDOCERAS I'l:au.er.

1860. Rhabdoceras, Hauer, Cephalopoden-Fanna der Hallstiittcr Kalke: Sitznngsber. K. Akad. Wiss.,
Wien, vol. 41, p. 124.
1893. Rhabdoceras, Mojsisovics, Ccphalopoden der Hallstiitter Kalke: A bhandl. K.-k. geol. Reichsanstalt,
Wien, vol. 6, pt. 2, p. 570.

Type.-Rhabdoceras Suessi Haner, Cephalopoden Fauria der Hallstiitter Kalke,
p. 125, Pl. II, figs. 9-16.
Shell consisting of a straight shaft, with marginal siphuncle, for-ward-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 antisiphonallobe. In Hauer's
generic diagnosis it is stated that the lobes are clydonitie, 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 Bact1·ite8 by its forward-pointing siphonal
collars and more complex septa; from Bacnlite8 it is distinguished by its simpler,
goniatitic septa.
.
R!wbdocem8 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 ha::.;
been found, belong here also.
Rlwbdocera8 8ue88i Hauer is the only European species of this genus, and
R. Ru88elli Hyatt is the only other representative known.
I

RHABDOCERAS RUSSELL! Hyatt.

Pl. XLVII, figs.

1~-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 arc two tongueshaped laterals and smaller undivided dorsal lobe.
This spedes resembles Rlwbdocera8 Sue88i Hauer as described by Mojsisovics,a
but differs from the Alpine species in having the cross section more oval, the ribs
not so stroi1g, ancl the lobes and saddles longer at the same size.
I£orizon and locality.-ln 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 P8e·udomonoti8 wbcirculari8 Gabb,
Halorite8 ame1·icanu8 Hyatt, and Atractite8 sp. indet., along with many pelecypods.
J. P. Smith also found it in the Pseudomonotis beds of Muttleberry Canyon,
West Humboldt Range, 8 miles southeast. of Lovelock, ·Nev., associated with
Pseudomonoti8 8ttbcirculaJ'i8 Gabb, Arce8te8 Ande1'80ni Hyatt and Smith, Placite8
hwnboldtensis Hyatt and Smith, I£al01'ites con£. am.ericantts Hyatt, Myoplw1'ia sp.
indct., and other species not identified.

a

aCephalopodcn der IIallstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 2, p. 571, Pl. CXXXIII,
figs. 1(}-li.
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BELEMNOIDEA.
Family BELEMNITIDJE.
Gen1>s A'rRACTil'ES Guetnbel.

1861. Atractites, Guembel, Geognostische Beschreibung dc3 Bayrischen Alpengebirges, p. 475.
1871. Aulacoceras (pars), Mojsisovics, Ueber das Belemnitiden-Geschlecht Aulacoceras: Jahrb. K.-k.
geol. Reichsanstalt, p. 41.
1880. A'ulacoceraH (pars), Branco, Beobachtungen an Aulacoceras: Zeitschr. Deutsch. geol. Gesell.,
p. 401.
1882. Atractites, Mojsisovics, Cephalopodcn der Mediterranen Triasprovinz: Abhandl. K.-k. geol.
Reichsanstalt, \Vien, vot. 10, p. ~llll.
1887. Atractites, von Hauer, F., Cephalopoden des Bosnischen Muschclkalkes: Denkschr. K. Akad.
Wiss., Wien, 54, vol. p. 3.
1896. Alractites, Toula, F., Eine Muschelkalkfauna am Golfe von Ismid in Kleinasicn: Beitr. Pal.
und Geol. Oesterreich-Ungarns nnd des Orients, vol. 10, pt. 4, p. 185.
1902. Atractites, Mojsisovics, Das Gebirge um Hallstatt, Supplement-Heft, p. 192.

The ~enus Atractites, as restricted by Mojsisovics, comprises belemnoid forms
with long phragmocone and short guard. The phmgmocone 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 Atmctites it is little Ionge•· than the chambered part, and
has neith,er ridges nor furrows.
The phragmoeone is homolog.ous with the shell of Bactritcs, from which it
probably descended. The guard, or ostracum, bas no homology in any part of
the shell of Bact1·ites, but is a coenog·enetic character which reached its full
development in the internal shell of Belemn,ites, and of which the pen of the
squid is the sole remnant.
In .Atmct,ites we see the beginning of this character, for at least in some
species the shell was several. centimeters long before the guard began to be
developed. It began as a thickening of the calcareous deposit around the lower
end of the pbmgmoconc and gradually enveloped the whole, until nothing cou~d
he seen on the outside but the prismatic second!try 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 Ortlwceras. The species described below is the only one published from
America, but there are sever.al undescribed species in the Middle and Upper
Triassic.
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ATRACTITES PHILIPPI!. Hyatt and Smith, sp. nov.

Pl. XLVIII, 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 si phonal collars, short siphonal
lobe, anrl calcareous protoconch. Guard thick and massive, not extending far
beyond the smail end of the chambered' internal shell, and not enlarged below
the end, as is usually the case with Atntd/tes.
The guard was not developed until the chambered shell was several centimeters long, for specimens of this size were found without any trace of the
ostracum.
ITorizon and locality.-Common in the upper pr.rt of the zone of Tropites
subb1tllatus, 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 PROOL YDON A UTIL u::,;; Mo.i si,;ovics.

1902. Proclydonmtt'ilu,q, E. von MojsisovicB, Cephalopoden der Hallstiitter Kalke, Supplement-Heft,
p. 207.

Type.-Nmttit·us Griesbadi Mojsisovies.
Form involute, with high, rounded whorls, nearly smooth shell, narrow
umbilicus, and nearly central siphuncle. The septa are divided into numerous
lobes and saddles. The broad ventral saddle is divided by a shallow funnel-shaped
lobe; there is also a broad and deep lateral lolle. ' The internal part of the septum
shows no lobes nor saddles. The young stages are like the Carboniferous genus
Coloceras (lVctutihts globaitts Meek and Worthen), and the transition from the
Paleozoic to the Triassic type of septa is very gradual. Mojsisovics a formerly
assigned Na~tttihts t?'iadicus to his genus Clydonautil1ts, from which, however, it
may be distinguished by having one less lateral lobe, a 1:onnded instead of angular
whorl, and the shape of the inner volutions. The writers· are very doubtful if
Procvydonmut?:l·us triadicus belongs to the same group with Clydonmttilus.
"Cephalopod en der Mediterranen Trittsprovinz: Abhttndl. K.·k. geol. Reicbsanstttlt, Wicn, vol. 10, p. 281.
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PROCLYDONAUTILUS TRIADICUS Mojsisovics.

Pl. XLIX, figs. 1-::l; Pl. L., figs. 1-17.
1873. Nautilus triadicus, E. von Mujsisovics, Ccphalopoden der Hallst:itter Kalke: Abhandl. K.-k.
geol. Reichsanstalt, Wien, vol. 6, pt. I, p. 27, Pl. Xl V, figs. 1-4.
1882 .. Clydonant'ilu8 trind:icu8, E. von Mojsisovics, Cephalopodeu der Mediterranen Triasproviur,:
Abhandl. K.-k. gcol. Reichsanstalt, Wicn, vol. 10, p. 281. .
1902. Proclydonautilus triadicus, K von Mojsisovics, Das Gebirge um Hallstatt, Abtheil 1, SupplementHeft, p. 209.

Involute, t>omcwhat compressed laterally, high whorled, with broadly rounded
flanks and venter without any !tngle on either. Umbilicus completely clmmd;
broadly rounded umbilical shoulders. The whorl it> slightly broader than it it>
high, the grmttest breadth being e\ren with the projection of the top of the innM
whorl. The height of the whorl is two-thirds of the total diametyr. The siphuncle l-ies a little below the center. The surfaee is smooth, having no ornamentation. except the exceedingly fine radial strim of growth, which bend backward on
the venter, forming a broad hyponomic smus.
The" septa are sinuous, showing both lobes and saddles; the broad and deep
ventral saddle is divided by a narrow !tnd · 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 intemal lobe.
Relative

dimension.~ l{f

the adult

.~hell.

Diameter ...................................................................... 1.00
Height of last whorL ...................... .'................................... . 66
Height of last whorl from preceding........................................... . 46
Width of last whorl........................................................... . 70
'Involution ..... : ..... ,......................................................... . 20
Width of umbilicus ............................................................ 00

The largest specimen found had 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 Ooloceras Hjratt (Nautilus qlobatus 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;
I£orizon and locality.-Upper Triassic, zone of Prop£tes 81tbbullat~ts, Shasta
County, Cal., on the divide between Squaw Creek and Pit River, 3 miles east of
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Madison's ranch and one-half , mile north of tlui trail to Brock's ranch.
one of the commonest cephalopods in these beds.

This is

Genus COSMONAUTILUS Hyatt and S1nith, gen. nov.

Type.-Cosmmwntilus Dilleri Hyatt and Smith.
Form involute, hig·h whorled, laterally compressed, with narrow flattened
ventei· and distinct abdominal •shoulders. Surface at maturity smooth with only
the striro 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 th.e center.
In the adolescent stage this genus resembles JJfetacoceras (M. cavatifm'me
Hyatt, Geol. Survey Texas, Second Ann. Rept., 1890, p. 334, figs. 30-33). In these
stages the whorl is broad, much 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:
Temnoclw£lus-1rietcwoceras- Cosmonautilns. Ctydona1ttihts Mojsisovics is evidently
a descendant of this genus, for C. Quenstedti Mojsisovics a in its youth goes through
a stage exactly like Cos7honaut?:l'tt8. 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 t~bercles ..
Cosmonaut1:l1ts is known only in the Triassic, being represented in California by
several new species. Clydonmttivus biangularis Mojsisovics, of the Upper Triassic
of the Himalayas in India, appears to belong·to this genu.s, as may also some· of the
European sp.ecies assigned by Mojsisovics to Clydonautihts.
COSMONAUTILUS DILLER! Hyatt and Smith, sp. nov.

Pl. LI, fig. 1; Pl. LII, fig.

i; Pl. LIII,

figs. 1 and 2; Pl. LIV, 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 abdominal shoulders; the venter is flattened and its width between the shoulders is less than
one-third of .the greatest breadth of the whorl. The siphunde 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 dcr Hullstiitter Kalke: Abhandl. K.-k. geol. Reichsanstalt, Wien, vol. 6, pt. 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 aud 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 sti·ire 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 sculpture rapidly grows strong, until the shape, sculpture, and septa are very like those
of J11.etacoceras Hyatt. Bnt by the time a diameter of 12 mm. is reached the septa
already show the sinuous lobes and saddles characteristic o£ the mature form, except
that they are not so complex. We thus find 1lietacoeeras characters and those belonging to Cosmonaut·ilus 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 nun. the tubercles become obsolete and the shoulders
lose their angularity. The shell is then entering on maturity, and from this time
onward does not change in any essential characters, the whorls becoming proportionally 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 rnm.
Horizon and loeality.-Upper ·Triassic, zone of Tropites subbullat~ts, Shasta
County, Cal., on the divide between· Squaw Creek and Pit Hiver, 3 miles east of
Madison's ranch and one-hal£ mile north of the trail to Brock's ranch. This species
is not so common as Froclydona1d·ilus triadicus, but is not uncommon. J. P. Smith
also found it in the same horizon at Terrup-chetta (Cottonwood Flat), near Squaw
Creek, about 6 miles north of the first locality. The specific name is given in honor
of Mr. J. S. Diller.
Genus MOJSV .<~ROCERAS Hyatt.

1883. llfojsvaroceras, Hyatt, Gene~a of Fossil Cephalopods: Proe. Boston Soe. Nat. Tlist., voL 22, p. 269.
1882. Temnocheilus, Mojsisovics, Ccphalopodcn der Mediterranen Triasprovinz: Abhandl. K:-k. geol.
Reichsanstalt, Wien, voL 10, p. 226.
(Not 1844. Temnocheilu.~, MeCoy, Synopsis o_f the Charaetcrs of the Carboniferous Limestone Fossils of
Ireland, p. 20.)

Type.-J'ernnoclwil?ts .Neumayri Mojsisovics, Cephalopoden der Meditcrranen
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 ~rnbilical and one on
the abdominal shoulders. The septa show broad, shallow ventral and lateral lobes,
and a funnel-shaped dorsal or annular lobe.

209

SYSTEMATIC DESCRIPTIONS-NAUTILOIDEA.

The primitive shape and septa strongly resemble the Paleozoic and early Mesozoic Foord£ceras Hyatt, through which g-roup it has probably de;,;cended from
Tmmwclwihts. Most of the species assigned by Hyatt to Jlfojsvm·ocm·as have been
· described under the name of Temnocheihts, but this genus will have to be restricted
to the less specialized Paleozoic members of the group.
As thus defined, J1fojsvm·ocems is known only in the Trias_sic. In America the
species described below is the only certain represen~ative, but there are some forms
in the Middle Triassic that may belong here.
MOJSVAROCERAS TURNER! Hyatt and Smith, sp. nov.

Pl. XLVIII, figs. 6-11.

Evolute, whorls subquadratic, low and broad, with flanks narrowing slight!y 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 __ -. _____ "-- __ .. __ .. ________ . ______ . _____________ ._. _____________ .. _.__

90

Height of last whorl . _. _... : ___ ... ______ .. __ . __ .. ___ ..... ____ . _. ______ .. ___ . _. _.
Height of last whorl from the preceding ..... ___ . ____ .. ___ . ________ .... ___ ..... -.-Width of last whorL_. __ . _________ . __ ... _. _______ . ___ . __ ...... __ ._. ___________ .;

40
30
60

Involution .. _..... _._.·__ ._ •. _-·---, __ ._ .. _____ :_ ... __ ... __ . ___ . ___ .. __ ._. __ ----__

10

Width of umbilicus-------------------------------------------------------------

25

The septa are slightly sinu~us, with a broad, shallow ventral lobe, and a similar
lateral, and a funnel-E'haped dorsal or annular lobe. The siphtincle is below the
center of the whorl.
IEO'rizon 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 J:!.onor 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 Orthoceratidre; as thus defined the genus
ranges from the lower Silurian to the Upper Triassic, with very little change.
Specie:" are distinguished by the angle of growth, the surface ornamentation, distance 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 unsathdactory 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 Tria;ssic, but it is very
common in the Middle Trias8ic of Nevada, and occurs occasionally in the Upper
Triassic of California.
ORTHOCERAS SHASTENSE Hyatt and Smith, sp. nov.

Pl. XL VIII, figs. 4 and 5.

Shell small, slender, angle of increase about six degrees. Cross section
circular; siphuncle median. Surface smooth. Septa elose together, distant about
orie·half of the diameter of .the shell.
This specie::; resembles Orthoceras Blakei 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.
Hm·izon and local-ity.-A few specimens were found by J. P .. Smith in the
Upper Triassic, zone of Tropt'tes subbullatus, of Shasta County, Cal., on the divide
between Squaw Creek and Pit River, about 3 miles east 'of Madison's ranch,
and one-hal£ mile north of the trail to Brock's ranch. It was in the same beds
with Tropites .mbbullat1ts, Discotroop£tes sandlingensis, Saqenites Herbichi, Halobia
8'1tpm·b([, and many other species characteristic of this horizon.
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PLATE I.
FLE.MINGITJ£8 RusSJ£LLI

Fws. 1, 2,. ::l.

Hyatt and Smith (p. 121).

Side and front views and septa.
From Lower Triassic (l\'fcekoceras beds), 9 miles northeast of Wood Canyon, Aspen
Ridge, Idaho. Collection United States National ?.TuHenm.
CLYPITES TENUIR

Hyatt and Smith (p. 103).

FIGs. 4, 5, 6. Side and rear views (X 2) and septa (X 3).
FIGs. 7, 8. A young speeimen (X 3) of the same speeies, showing the Arnliile8 stage of growth; diameter of 9 nun. This species may prove to be merely the young of IIedenstr(l)mi<t Kos.~mati Hyatt
and Smith.
From Lower Triassic (Meekoceras beds), 9 miles east of ·wood Canyon, Aspen Ridge,
Idaho. Colleetiou United States Nationall\iuseum.
CoLUMRlTF.S vAmsTANUS

Hyatt and Smith (p. f\1).

FIGs. 9. 10, 11. Left side and front views (natural size) and sepia (X ::l) of type speeimen.
FrGH. 12, 13, 14. Left side, front, and rear views of an adole~cent specimen; diameter of 33 mm.
(natural size).
From Lo,yer Triassie (Colnmbites beds), 1 mile west of Paris, southeastern Idaho. Collection !!nited States National Museum.
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PL. I

PLATE II.
CoRDII.LERITES ANGULATUS

Hyatt and Smith (p. 110).

Fws. 1, 2, 3. Side and front views (natural size) and septa (X 2).
FIGs. 4, 5. Side and roar view of another specimen.
FIGs. 7, 8. Side view and septa (both X 4) of an adolescent specimen.

Sican:ite8 stage; diameter of

71nm.

Fro. 6.

Side view (X 2) of an adolescent specimen, showing transition from Sicanites to Cordillerite8.
From Lower Triassic (i\feekoceras beds), ~Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museum.
AsPENITES ACUTUS

Hyatt and Smith (p. 96).

FIGs. 9, 10, 11. Side and front views (X 2) and septa (X 4) of au immature specimen.
FIGs. 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,
Aspen Ridg-e, Idaho. Collection United States National Museum.
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PL. II

PLATE III.
AsrENITES ACUTUS

Hyatt and Smith (p. 96) .

.i<'IGs. 1, 2. Side and fr..,nt views of the type specimen.
FIG. 3. Side view of a larger specimen, showing the ~epta.
Fms. 4, 5. Sirle and rear viewH (X 6) of a young specimen; diameter of 4.5 mm.
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Ran. e, California.
tion United States National "Museum.
UssumA cmiPRESRA

Hyatt and tlmith (p. 89).

FIGs. 6. 7. Side and front view of the type specimen.
Frcs. 8, 9. Septa drawn from both sides of another specimen.
FIGs. 10, 11. Side view (natural size) and septa (X 2) of a smaller spe!~irnen.
From Lower Triassic (Meekoceras beds), Union Wash, Inyo Hange, California.
tion United States National Museum.
222

Collec-

Collec-

PROF ESSIONAL PAPE R NO. 40

U. S. GEOLOGICA L SURVEY

5

4

1

3
6

7

8

10

9

ASPENITES ACUTUS, USSURIA COMPRESSA.

1l

Pl. Ill

PLATE IV.
PsimnosAGECERAs TN'l'Elt;\'lONTANUl\1

Fws. 1,

~,

Hyatt and Smith (p. 99).

3. Side and front views and septa of the type specimen.
From Lower Tria~sie (Meekoceras beds), 'Voocl Canyon, H miles east of Soda Springs,
Aspen Ridge, Idaho. Colledion United States National Museum.
LANCEOLITES COMPAC'l'US

Hyatt and Smith (p. 113).

FIGs. ·4,. 5, 6. Side and rear vimvs (natural si7.e) and septa (X 2).
Fw. 7. Septa (X 3) of another specimen.
Fws. 8, 9, 10. Side and front views (X :>) and septa (X 6) of a y'oung specimen; diameter 1~
mm. All the specimens of Lanceohtes 1:ompactus figures on this plate are immature, and have
not. yet acquired the lanceolate type of septa which is characteristic of matmity in this genus.
The mature stage is shown on Pl. LXXVlli, figs. 9, 10, 11.
From Lower Triassic (Meekoceras beds), 'Vood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National Museum.
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PL. IV

PLATE V.
PSEUDOSAGECERAS INTERMONTANUM

Frns. 1, 2.
Fws. 3, 4.
Frcm. 5, 6.

Hyatt and Smith (p. 99).

Side and front views of a .large specimen.
Side view (natural si:;:e) and septa (X 2) of a smaller specimen.
View of ventral keel.
From Lower Triassic (Mcckoeeras beds), Union Wash, Inyo Range, lnyo County, Cal.
Collection
United States National MnHenm.
',o
LANCEOLITES COMPACTUS

Hyatt and Smith (p. 113).

FIGs. 7, 8. Side view (natural size) and septa (X 2) considerably mociified by weathering.
FIG. 9. Septa (X 3) from a small specimen. Details of septa not quite correct and greatly
modified by weathering-. The specimens shown on this plate are immature and
have not yet acquired the laneeolate type of septa that characterizes maturity.
The mature stage is shown on Pl. LXXVIII, figs. 9-11.
, From Lower Triassic (Meckoceras beds), Union vVash, Inyo Range, Inyo County, Cal.
Collection United States National Museum.
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LANCEOLITES COMPACTUS.

PL. V

PLATE VI.
lNYOITES OwJ<~NI

Fw. l.

Hyatt and Smith (p. 134).

Side view. ·

FIG. 2. Septa (X 2) drawn from a specimen of the Hame size as the above.
Fras. 3, 4. Side and front views of a smaller specimen.
Fret 5.

Septa ( X3) from a suJaller Hpecimen; diameter aboirt 25 mm.

FIG. 6.

Side view of small specimen.

Fras. 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.
FIG. 12.

Septa (X 3) external and internal, from the same specimen.

FIG. 13.

Side view (X 2) of young specimen.

FIGs. 14, 15, 16.

Side, front, rear, and septa (all X 12) of larval specimen; diameter 2.5 mm .

.From Lo~ver Triassic (Meekoccras beds), Union 'Vash, Inyo Range, lnyo County, Cal.
Collection United States National Museum.
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PL. VI

PLATE VII.
PIWSL'HINGITES AusTINI

Frcs. 1, 2, 3, 4.

Hyatt and Smith (p. 72).

Side, front, and rear views (natural size) and septa (X 2) of the type specimen.

From Lower Triassic (Mcckoceras beds), Union 'Vash, "In yo Range, Inyo County,
Cal. Collection United States National Museum.
NANNITES DmNEm

FIGs.

o, 6.

Side and rear views.

Frcs. 7, 8, 9.

Side and front views (natural size) and septa (X 2).

Frml. 10, 11, 12, 13.
FIG. 14.

Hyatt and Smith (p. 79).

Side, front, and rear views (natural size) and septa (X 2) of the type specimen.

Inside view of part of the body chamber broken from the specimen shown in figs. 10-13.

Fws. 15, 16, 17, 18. Side, front, aiHl rear views and septa (all X 2) of an adolescent specimen;
diameter 9.5 mm.
FIGs. 19, 20, 21.

Side, front, and

re~r

views of an adolescent specimen, showing the shell (all X 6).

Frus. 22, 23, 24; 25. Side, front, and rear views and septa (all X 12) of a larval specimen having a
diameter of 2.6 mnr.
From Lower Triassic (Meekoceras beds), Union 'Vash, Inyo Range, Tnyo County,
Cal. Collection United States National Museum.
XENASPIS MARCOUI

FIG. 26.

Hyatt and Smith (p. 116).

Si<le view.

Freis. 27, 28.

Side view and cross Hection of a broken whorl.

Frc:s. 29, 30, 31.
Frcs. ::l2, 33.

Side view, cross section, and septa (all X 2).

Side and front views (X 2) of an adolescent specimen .
.From Lower Triassic ( Meekoceras beds), Union 'Vash, Tnyo Range, In yo County,
Cal. Collection United States National Museum.
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PL. V II

PLATE VIII.
PARANANKITES ASl'ENENSIS

Hyatt and Smith (p. Rl).

Fras. 1, 2, 3. Side and rear view (natural size) and septa (X 2) of a spedmen of which the outline
has been partly restored, as shown in the shading:
FIGs. 4, 5, 6. Side, front, and rear views (X 2).
Fro. 7. Septa of the same (X 3).
Fws. 8, 9, 10. Side, front, ami rear view (X 3) of an adolescent specimen.
Fm. 11. Septa (X 6) from spceilllen shown in figs. 8-10.
FIGs. 12; 13. Side and rear views (X 3) of an adolescent specimen; diameter 6 mm.
Fws. 14, 15. Side and rear views (X 6) of a specimen showing the transition from Aganides to
1Vannites; diameter 4 mm.
From Lower Triassic (Meekoceras beds), \Vood Canyon, 9 miles east of Socia Springs,
Aspen Ridge, Idaho. Collection United States National Museum.
0PHICERAS DmNERI

Fws. 16,
Fms. HJ,
FIG. 21.
Fras. 22,
Fm. 24.
FIGS. 25,
Fws. 28,

Hyatt and Smith (p. 118).

17, 18. Side and front views (natural size) and septa (X 4) of the type specimen.
20. Side and front Yiews of a smaller specimen.
Side view (X 2) of an adolescent spt>cimen.
23. Side and rear views (X 3) of a speeimen; diameter 5.5 mm.
Septa (X 12) of the same specimen.
26, 27. Side, front, ancl rear views (X 7) of young specimen; diameter 3.5 mm.
29. 'Side and rear view (X 7) of larval specimen; diameter 2.5 mm.
From Lower Triassic (l\'leekoceras beds), Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, Idaho. Collection United States National ;vruseum.
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PLATE IX.
Hyatt and Smith (p. 49).

SmunTES Nm:TLINGI

FIGs. 1, 2, 3.

Side, front, and rear views.
From Lower Triassic (Meekoeeras beds), Union Wash, Inyo Range, Inyo County, C.ll.
Collection Unitc(l States National Museum.
DANUBITES STRONGI

Hyatt and Smith (p. 165).

Fios. 4, 5, 6. Side and front views (natural size) and septa (X 3) of the type specimen.
Fws. 7, 8. Side and end views of a fragment of the body chamber, showing the normal shape of the
cross section.
FIGs. 9, 10. Side and front· views of a 8maller specimen.
From Lower Triassic (Meekoceras beds), Union ·wash, lnyo
Collection United States National Museum.
LECANITES KNECHT!

.Fws. 11, 12, 13.
FIGS. 14, 15, 16.

~auge,

Inyo County, Cal.

Hyatt and Smith (p. 138) .

Side and front views (natural size) and septa (X 4) of the type Bpecimen.
Side awl from views (natural size) and septa (X 6) of a smaller-specimen.

From Lower Triassic (Meekoceras beds), Union 'Vash, Inyo Range, Inyo County, Cal.
Collection United States National Museum.
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SIBIRITES NOETLINGI , DANUBITES STRONG!, LECANITES KNECHT!.
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Pl. IX

PLATE X.
OwENITES KoENENI

Hyatt and

Smitl~

(p. 83).

FIGS. 1, 2, 3, 4. Side, front, and rear views (natural size) and septa (X 3) of the type specimen.
Fms. 5, 6. Side and front views of a specimen showing only the body chambcr.in the ·last volntion.
FIGs. 7, 8, 9, 10. Side, front, and rear views (X. 2) and septa (X 4) of adolescent specimen, showing
the tran8ition from goniatite to ceratitic stage; diameter 15 rhril.
FIGS. 11, 12, 13. Side, front, and rear views (X 2) of an adolescent specimen, showing only the
goniatite stage; diameter 9 mm.
FIG. 14. Septa (X 4) frOih the same speeimeil.
FIGS. 15, 16, 17. Side, front, and rear views (X 4) of small adolescent specimen; diameter 5 rrtm.
Fms. ·18, 19. Left side (X 8) and septa (X 16) of larval specimen, showing Nannites stage; diameter
2.4mm.
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 I~ower 'friassic (Meekoeeras beds), Union Wash, Inyo Range, Inyo County, Cal.
Col!eetion United Stat:s N a tiona! Museum.
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PL. X

PLATE XI.
ME~<jJWCEuAs (GYRONITES) APLANATUJ\1

White (p. 146) .

.FIGs. 1, 2, 3. Side and front views and septa of White's type specimen. (U. S. Geol. and Geog.
Surv. Terr., vol. 12, pt. 1, .Pl. XXXI, figs. la, lb, and ld.)
Fws. 4, 5, 6, 7. Side, front, and rear views (natural size) and septa (X 3) of an adult speeimen.
FIGS. 8, 9, 10. Side and front views (X 2) and septa (X 3) of a fragment of the ehambered shell.
FIGs. 11, 12. Side view (X 2) and septa (X 4) of an adoleseent specime1,1, showing the Leca.nites
stage.
FIGS. 13, 14. Side and cross seetion (both X 3).
From Lower Triassie (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 'Vood Canyon, 9 miles east of Soda Springs, Aspen
Mountains, Idaho. Collection United States National Museum.
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MEEKOCERAS (GYRONITES) APLANATUM.
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PL. XI

P'LATE XII.
MEEKOCF~HAS GJ!ACILITATIS

White (p .. 14~) ..

FrG .. l. Side view of White's type specimen. (Copied from PL XXXI,. fig. 2a of White, U .. S. Geol.
. apd Geog. Surv. Terr., vol. 12, pt. 1.)
Fms. 2, 3. Side and front views of a smaller specimen. (Pl. XXXI, figs. 2b and 2e of White.)
Frc. 4. Septa of a larger specimen. (Pl. XXXI, fig. 2d of White.)
li'ws. 5, 6. Side view and septa of a large speeimen.
Fms. 7, 8, !l, 10. Side, front, and rear views (natural size) and septa (X 2) of a smaller specimen.
Fms. 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 wiles west of Wyoming; figs.
5-13, from Wood Canyon, 9 miles cast of Soda :Springs, Aspen Ridge, Idaho.
Collection United States National Museum.
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PL. XII

PLATE XIII.
MEEIWCEHAS GRAUILITATIS

White (p. 143).

Fw. 1. Broken specimen showing cross section of the whorls (locality No.1 of 'Vhite).
Fras. 2, 3, 4. Side and front views (X 2) and septa (X 4); diameter 14.5 mm.
Fro. 5. Side view (X 3) of the adolescent specimen, showing the end of the goniatite stage; diameter
12 mm.
FrGs. 6, 7.

Side and front views (X 6); diameter 5.5 mm .
Side and front views (X 6); diameter 4.5 mm.
Fws. 10, 11, 12. Side, front, and rea.r views (X 12); diameter 2.56 mm.
FIGs. 13, 14, lfi. Side, front, and rear views (X 20) of larvel specimens; diameter 1.32 mm.
FIGs. 16, 17, 18. Front and top views (X 30); protoeoneh with two <~hambers attached; diameter
0.6mm.
From Lower J'riassic (Meekoceras beds), Wood Canyon, 9 miles east of Soda Springs,
Aspen Ridge, Idaho. Colleetion United States National Museum.

.FIGs. 8, 9.
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MEEKOCERAS GRACJLJTATJS.
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PL. XIII

PLATE XIV.
MEEKOOERAS GRAOILITATIS

White (p. 143).

Fws. 1, 2, 3. Side, rear, and septa of a broken speeimen, showing eross section of the yourigcr whorls.
Fms. 4, 5. Side aml front views of a smaller specimen .
.FIG. 6. Side view of a large specimen, showing the increasing evolution of the old whorl.
Frus. 7, R. Sirle and fro}!t views of an adolescent speeimen.
From Lower Triassic (Meekoecras beds), Union Wash, lnyo Mountains,.loyo County,
Cal. Colleetion United States National.Museum.
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PL. XIV

PLATE XV.
MEEKOCERAS (KoNINCKITES) MUSHRACIIANUM

White (:p. 149).

Fws. 1, 2, 3. Side, front, and croHs section of White's type spe<:imen, after Pl. XXXI of White, figs.
la, I b, and 1c.
FIG. 4. Septa from a larger specimen, after Pl. XXXI of White, fig. ld.
Fws. 5, 6, 7. Side and rear views and septa of a smaller specimen.
Fws. 8, 9. Side view and septa (both X 2) of an adole~cent. specimen.
From Lower Triassic (l\ieckoceras beds), Aspen Ridge, Idaho. Figs. 1--4, from locality
No. 1 of White, 65 miles north of the Utah line and 18 miles west of Wyoming; figs.
5-9, from Wood Canyon, 9 miles cast of Soda Springs. Collection United States
National Museum.
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MEEKOCERA S (KONINCKITES ) MUSHBACHANUM.

8

PL. XV

PLATE XVI ..
MEEKOCEUAS (KoNINCTnTEs) l\1USHnAcHANUM

\'Vhitc p. 149).

FIGs. 1, 2, 3. Side views and septa (natural si~e) of a large specimen, showing the characteristic
septa and shape of the whorl.
. From Lower Triassic (Meekoceras beds), southeastern Idaho, locality No. 1 of White,
65 miles north of Utah line, and 18 miles west of-Wyon1ing. Collection United States
.National Museum.
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MEEKOCERAS (KONINCKITES) MUSHBACHANUM.

PL. XVI

/

PLATE
AsPIDITE'l HoovER!

XVII

Hyatt and Smith,

~'P· no\'.

(p. 153).

Fras. 1, 2, 3. Side anrl rear views and septa of the type Rpecimen. (Fig. 3, septa not correct iu
detail.)
Fws. 4, 5, 6. Side an•l front views (natural size) and septa (X 2) of an adolescent specimen.
Fras. 7, 8. Side arHl front views (X 2) of a small specimen ~howing the 111eekoceras stage.
Fw. 9. Septa (X 4) from the same spedmen.
Frns. 10, 11, 12. Side and front views (X 3) and septa (X 6) of an adolcs<~eut specimen, showing
the Lecanites stage, broken out of a larger specimen.
From Lower Triassic (Meekoceras· herls), Union Wash, Inyo Range, lnyo County, Cal.
Collection United States National Museum.
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ASPIDITES HOOVER!.

PL. XVII

PLATE XVIII.
MEEKOCF:RAS

Fws.

I,

,,

FIGS. <>,

Fras.

(j

,

(KoNTNCliiTEs)

i\WSHBACHANUil'I

White (p. 149).

Side view aiHl septa of. a large specimen.
Side, rear, an<l septa of a smaller speeimeri.
7. Side and front views of an. immature specimen.
From Lmner Triassic (Meekoeeras beds), Union Wash, Inyo Range, Inyo County, Cal.
·Collection United States National Museum.
2.

4, 5.
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MEEKOCERAS ( KONINCKITES ) MUSHBACHANUM.

PL. XVIII

PLATE XIX.
PROPTYCHITES \VALCOTTI
FIGS.

1, 2, :1.

Hyatt and Smith, sp. nov. (p. 85).

Side all(] front views and septa of the type specimen.

FIGs. 4, 5, 6. Side and front ·dews (X :3) and septa (X 6) of an interior specimen (broken out of
the shell shown on fig. 7); diameter 10 mu1.
Frc. 7.

Si<le vi,ew of a largo shell out of which was broken the small spe<:illlen shown in figs. 4-6.
From Lower Triassic: (Meekoc:eras beds), Union Wash, lnyo Hange, Inyo County, Cal.
Colleetion Unitetl States National Museum.
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PROPTYCHITES WALCOTT!.

PL. XIX

PLATE XX.
HUNGAUITES

Y ATESI Hyatt and Smith (p. 129).

Fws. l, 21 31 4. Side, front, and rear views (natural s,izo), and septa (X 4) of the type specimen.
Outline restored, as shown by the shading.
.From Middle Triassie, Union \Vash, Tnyo Range, 15 miles southeast of Independence,
Cal. Collection United States National Museum.
XENODISCUS BITTNER!

Hyatt and Smith (p. 123).

Fms. 5, 6, 7. Side, front, and rear views of the type specimen, showing the outer shell.
Fws. 8, 9, 10. Side, front, and rear. views of a smaller specimen with shell removed, showing the
septa.
Fw. 11·. Septa (X 3) from tho above specimen.
Frcs. 12, 13, 14. Side, front, and rear views (X HJ of an adolescent specimen.
Fw. 15. Septa (X 6) from the above specimen.
From Middle Triassic, Union \Vash, Inyo Range, 15 miles southeast of Independence,
Cal. Colledion United States National l\'Iusoum.
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PL. XX

PLATE XXI.
XENODiscus BITTNERT

Hyatt and Smith (p. 123).

Fws. 1, 2. Side and front views (X 6), beginning of adolescent stage, correspoucling to Pamlecanites;
diameter 4 mm.
Frc. 3. Septa (X 12) of the above specimen.
FwR. 4, 5. End of larval stage (X 12), corresponding to Prolecanite.~; diameter 2.20 mm .
.Fw. 6. Septa (X 24) of the above specimen.
Frc. 7. Early larval stage; diameter 1.25 mm.
Frns. 8, 9. A<lolescent stage (X 2); diameter 15 mm.
FIGs. 10, 11. Adolescent stage (X 3); diameter 9. .5, mm.
Fws. 12, Vl. End of larval stage (X 4); diameter 6..5 mm.
From .iVliddle Triassie, Union ~Wash, Inyo Range, lnyo County, Cal. Collection United
States National MuRenm.

Tmor.rTES

PACTFICUS

Hyatt and Smith (p. 159).

Fws. 14, 1.5. Side and front views of the type .
.Frcs. 16, 17, 18. Side awl front views (X 2) and septa (X 4 ).
From Middle Triassic, Union 'Vash, Inyo Ran~e, Inyo County, Cal. ·collection United
States National Museum'
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Pl. XX I

PLATE XXII.
CERATITr~s

(GYMNOTocguAs) IkAKEI Gabb (p. 173).

FmH. 1, 2, ::l. Side, front, and rear viewH of an adult specimen.
Fras. 4, 5. Side view (natural size) and septa (X 2) of an adult specimen.
From Middle Triassic, South Fork of American Canyon, ·west Humboldt Range, Nevada.
Collection of .T. P. Smith.
FIG. 6.. Septa; diameter 35 mm.
From Cottonwood Canyon. (No. 12512.) Collection United States National Mnsenm.
Fws. 7, 8, 9. Side and front views (natural size) and septa (X 2); diameter about 30 mm,
FIGs. 10, 11. Side view (natural size) and septa (X 2) of an adolescent specimen; diameter 23 mm.
Fws. 12, 13, 14. Side, front, and rear views (X 1~ ), adolescent stage; diameter 18 nun.
Fms. 15, 16, 17. Side, front, and rear views (X 1~), adoleseent stage; diameter 13 mm.
FIGs. 18, 19, ~0. Side, front, and rear views (X 3), early adolescent stage; diameter 8 mm. Corresponds to Dinarites.
FIGs. 21, 22, 23. Side, front, and rear views (X 4), larval stage; diameter 6.5 mm. Corresponds to
Tirolites.
From the divide between Troy Canyon and South Fork of American Canyon. Collection of J. P. Smith.
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PL. XXII

PLATE XXIII.
BEYRICHITER ROTELLIFORMTS

I,
. Pl.
Fws. 3,
FIGS. 6,
FIG. 7a.
FIGS.

Meek (p. 155).

2. Side and front Yie\VH of Meek's type (figured in U.S. Geol. .Explor. 40th Par., vol. 4, pt. I,
X, figs. 9 and 9-a).
4, 5. Side, front, and rear views of a young specimen.
7. Speeimen Rhowing the Hepta.
Septa of the Rame specimen.
·From Middle Triassic, Nevada. Figs. 1-2, from Buena Vista Canyon, West Humboldt
Range; figs. 3-7a from divide between Troy Canyon and South Fork of A.merican
Canyon, West Humboldt Range. Collection of J. P. Smith.
AcROCHORDICERAS

II Y ATTI Meek (p. 178).

FIGs. 8, 9, 10, 11. Right an<l left sides, front, and septa.
From .Middle Triassic, Shoshone MonntainH, Nevada.
BALATONITES SHORHONENSIS

Fms. 12, 13.

Hy1ttt and Smith,

'Vhltney Collection.
sp.

nov.

(p.

167).

Side and rear. views of the type.
From Middle Triassic, Nevada. Shoshone Mountains, longitude 117° W.
Collection.
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BEYRICHITES ROTELLIFORMIS, A C ROCHORDICERAS HYATT! , BALATONITES SHOSHONEN SIS.

PLATE XXIV.
EumscoUEl{AS GABRI Meek

FIGs. 1, 2.

(p. 179).

Side and rear viewH, from U. S. Geoi. Explor. 40th Par., vol. 4, pt.l, Pl. XI, figs. 4 ami 4a.
From Cottonwood Canyon, \Vest Humboldt Hauge, Nevada.
MoNOPHYLLITES mt.LTNGSIANUS

Fras. 3, 4.

Gabh. (p. 94).

Side view and septa. ·
From :\1iddle Triassic, East Range, Humboldt .i\1ountains, Nevada.
JoANNITES NEVADANUS

FIGs. 5, 6, 7.

Hyatt and Smith, sp.

Side and front views and septa.
From Middle Triassic, Voleano, Nevada.

nov.·

Aft~er

(p .. 76).

Whitney Oollect.ion·..

TRACHYCERAS (ANOWTTES) MEEKI :Mojsisovics

Fras. 8, 9.

Whitney Collection.

(p. 196).

U. S. Geol. Explor. 40thPar., vol. 4, Pl. XI, figs. 1 and la.·
From Middle Triassic, Cottonwood Canyon, West Tiumbolt Range,. Nevada.
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EUDISCOCERAS GABBI, MONOPHYLLITES BILLINGSIANUS, JOANNITES
(ANOLCITES l MEEKI.
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NEYADANUS, TRACHYCERAS

PLATE XXV.
SAGECIDHAS GABBI Mojsisovics (p. 97).
FIGH. 1, 2, 3. Side anrl front views and septa. (Copied from Paheontolugy of California, vol. 1, Pl. V,
figs. 8 and 10.)
From Middle Triassic, West Humbol(lt Hange, Nevada.

CELTITES HALLI Mojsisovics (p. 125).
Fws. 4, 4a.

Side and front views (natural size).

Fw. 5. . Right side (natural size) of another specimen.
Fws. 5a, 5b.

Side view (natural size) and septa (X 3) of another specimen.
From Midrlle Triassic, on divide between north side of Troy Canyon and South Fork
of American Canyon, Humboldt Range, Nevada. Collection of J.P. Smith.

PTYCIIITES MEEKI Hyatt and Smith, sp. nov. (p. 87).
Fws. 6, 7, 8.

Side and front views ( natnral size) and septa (X 2) of the type.
Side and front views of an adolescent specimen.
FIGs. 11, 12. Side and fr01it views of a still smaller specimen.
From Middle Triassic, Star Canyon, West Humboldt Range, Nevada.
tion, Harvard University.

Fws. 9, 10:

·whitney collec-

LoNGOBARDITES NEVADANUS Hyatt and Smith, sp. nov. (p. 132).
FIGH. 13, 14, 15, 16. Side, front, and rear views (X 2) and septa (X 3) of the type spe<:imen.
FIGs. 17, 18. Side view and septa (both X 3) showing septa in the goniatite stage.
From Middle Triaseic, New Pass, ·west Humboldt Range, Nevada. \VhitmJy collection,
Harvar.f lJniversity.
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SAGECERAS GABBI , CEL TITE S HALLI, PTYCHITES MEEKI , LONGOBARDITES NEVADAN US.

PLATE XXVI.
SAGENITES HERBICHI

Mojsisovics (p. 39).

FIGs. 1, 2. Side and front views of a large specimen, showing the decrease of the spines and increase
of the radial ribs in old age.
From Upper Triassic (Karnic stage), 3 miles east of Madison's ranch,, between Squaw
Creek and Pit River, Shasta County, CaL Collection United States National Museum.
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SAGENITES HERBICHI.

PL. XXV I

PLArrE XXVII.
SAGENTTES HERBICHI

FIGs. 1, 2.
FIGs. 3, 4.

Mojsisovi0s (p. 39).

Side view and septa of a sp~cimen with the shell removed to show the smooth cast.
Side and front views, Hhowing the shell at maturity.
F'rvm Upper TriaRsie ( Karnic stage), 3 miles east of Madison's ranch, between Squaw
Creek and Pit River, Shasta County, Cal. Collection of J. P. Smith.
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SAGENITES HERBICHI.

PL. XXVII

PLATE XXVIII.
SAGENITES HERBICHI Mojsisovies (p. 39).
FIGs. l, 2, 3. Side and front viewH and septa of an immature specimen; diameter 45 .mm.
Fws. 4, 5. Side and front views of an immature specimen, showing the shell at this stage; diameter
:l4

Illlll.

FIGs. 6, 7, 8.

Side, front, and rear views (X :3) of an adolescent specimen, showing the beginning

of the sculpture; diameter 9.5 llllll.
Frns. 9, 10. Si<le and front views (X 4) of a smaller adolescent specimen; <liameter 6.5 mm.
FIGs. 11, 12, 13, 14. Side, front, and rear viPws (X 4) and septa (X 6), showing the transition from
goniatite to ammonite; diameter 4.8 mm.
FrGs. 15, 16, 17, 18. Side, front, and rear views (X 12) and septa tX 20), larval stage, corresponding
to the goniatite ancestor of Sagen:ile8; diameter 2.40 mm.
From Upper Triassic (Karnic stage), 3 miles east of Madison's ranch, between Squaw
Creek and Pit River, Shasta County, Cal. Collection of J. P. Smith.

I-loMEHrn;s SE~IIGLOBosus Hauer (p. 43).
Frns. 19, 20. Side and rear views (X 2).
Frcs. 21, 22, 2B. Side, front, and rear views.
Fm. 24. Septa (X 6) of eame.
From Upper Triassic ( Karnic stage), California. Figs. 19, 20, from divide between Squaw
Creek and Pit River; figs. 21-24, from west bank of the North Fork of Squaw
Creek, B miles north of Kelly's ranch, Shasta County, CaL Collection of ,J. P.·
Smith.
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PL. XXVIII

PLATE XXIX.
HALORTTES Al\IERICANUS

Fws. 1, 2.

Hyatt (p. 42).

(Copied from Paheontology of California, vol. 1, Pl. III, figs. 21 and 21a.)
From Upper Triassic (Noric horizon, above the Hosselkus limestones) near Genesee,
Plumas County, Cal.
LECONTEIA CALIFORNi:CA

Hyatt and Smith, sp. nov. (p. 36).

Fws. 3, 4, 5, 6. Side; front, aiHl rear views (natural size) and septa (X 3) of the type specimen .
.Frc. 7. Side view of another specimen, showing the constriction near the aperture.
Fm. S. Cross section (X 2).
Fw. 9. Septa.( X 2) drawn from a broken whorl.
Frcs. 10, 11. Views from side and above of specimens, showing contraction of body chamber at the
aperture.
Fws. 12, 13. Side and rear views of specimen with outer shell removed, showing the ventral rows of
knots on the cast.
Fws. 14, 15, 16. Side, front, and rear views (X 2) of an adolescent specimen, showing the beginning
of the knots on the ribs; diameter g mm.
Frus. 17, 18. Side and front views (X 10) of larval specimen; diar~Jeter 2.9 mm.
Frcs. 19, 20, 21. Side, front, and rear views (X 10) of larval specimen, to show the beginning of the
umbilical ribs; diameter 2.5 mm.
From Upper Triassic (zone of Tropites subbullatus), 3 miles east of Madison's ranch,
between Squaw Creek and Pit River, Shasta County, Cal. Collection of J. P. Smith.
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Pl. XXIX

PLATE

XXX.

,fuVAVIn;s SUBINTERRUPTUS

Fws. 1, 2.

(p.

46).

Side and front vicwH.
From Uppt>r Triassic, t~car Tern~1;-chetta, 6 miles north of Madison's ranch, on divide
between Squaw Creek and Pit River, Shasta County, CaL Coll~ction of .T. P. Smith.
JuvAVITES SUBINT~~IUUTTENS

FIGs. :l, 4,

Mojsisovics

.~.

Hyatt and Smith,

sp.

nov.

(p.

47).

Side and front views (natural Hize) and septa (X 2) .
.From Upper Triassie, near Terrup-chctta, 6 miles n_orth of Madison's ranch, on Squaw
Creek, Shasta County; Cai. Collection of J.
Smith.

r:

PARATROPIT:Es "SELLAr

MojsisovicH

(p.

54).

Fms. tl, 7. Side and front dews of an old specimen.
FIGs. 8, 9, 10~ Side and front views and septa of a mature speeimen.
From Upper Triassie, ;3 miles cast of Madison's raneh, between Squaw Creek and Pit
River, Shasta Co\]nty, Cal. Collection of .T. P. StJlith.
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PLATE XXXI.
PARATROPITES SliJLLAI

Mojsisovics (p. 54).

Septa (X 2) of a mature specimen.
Fws. 2, 3. Side and front views.
Frr.s. 4, .~, 6. Side, front, and rear views.
Fws. 7, 8. Side ,and rear views.
Fws. 9, 10. Side and front views; diameter 21 mm.
FrGs. 11, 12, 13. Side, front, and rear views (X 2); diameter 12 mm.
Fws. 14, 15, 16. Side, front, and rear views; diameter 7 mm.
FIGs. 17, 18, 19, 20. Side, front, and rear views (X 4) and septa (X 10); diameter 4.98 mm.
Fws. 21, 22, 23. Side and front dews (X 6) and septa (X 10); ~liameter 4 mm.
FIGS. 24, 25, 26. ·side and front views (X 10) and septa (X Hi); diameter 2.3 mm.
From Upper Triassic, 3 miles cast of l\fadison's ranch, between Squaw Creek an<l Pit
River, Shasta County, Cal. Collection of .T. P. Smith.

Fw. 1.
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PLATE XXXII.
PARATROPITES (GYMNOTROPITES) AMERICA NUS

Hyatt and. Smith,

sp.

nov.

(p;

56);

FIG~. 1, 2.
Side and .front views (X 2) of the type specimen.
FIGs. 3, 4, 5. Side, front, and rear views (X 2) and septa (X 4).
FIGs, 6, 7. Side and front views (X 3); diameter 10 mm. (Septa not exact; they should show
a divided ventral lobe.)
FIG. 10. Side view (X 3); <liameter 6.5 mrn.
From Upper Triassic, ..3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of
P. Smith. ·

J:

ToRNQUISTITES EVOLUTUS

Hyatt and Smith,

sp.

nov.

(p.

60).

Fms. 11, 12, 13, 14. Side, front, and rear views (natural size) and septa (X 3) of the type
specimen.
Fms. 15, 16. Side aml front views .
.Fms. 17, 18, 19. Side and front views (natural size) and septa (X 3).
FIGs. 20, 21. Showing the keel on the inner \'olutions; diameter 7.5 mm. (X 5).
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P: Smith.
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PL. XXXII

PLATE XXXIII.
TROPITES SUBBULLATUS

Hauer (p. 67).

Fws. 1, 2, 3. Side, front, and rear views of an old specimen; diameter 8:) mm.
Fro. 4. Septa from another sp.ecimen.
Fws. 5, 6, 7. Side, front, and rear views of a smaller adult specimen.
From Upper Triassic (Karnic stage), 3 miles east of .Madison's ranch, between Squaw
Creek and Pit River, Shasta County, Cal. Collection of J. P. Smith.
282

U. S GEOLOGICAL SURVEY

PROFESSIONAL PAPER NO. 40

1

2

4

5

3

6

7
TROPITES SUBBULLATUS.

PL. XXXIII

PLATE XXXiV.
TROPITER SUBBULT~ATUR

Hauer (p. 67).

Fws.
FIGs.
Frns.
Fws.

1, 2. Side and front views of adult specimen.
3, 4, 5. Side, front, and rear views of an adolescent specimen; diameter 27 mm.
6, 7, 8. Side, front, and rear views (X 2), adolescent stage; diameter 17.5 mm.
H, 10, 11. Side, front, and rear views (X 3), adoles~ent. stage; diameter 9.5 mm.
Fws. 12,.13, 14. Side, front, and rear ,views (X 3), adolescent stage; diameter 7 mm.
From Upper Triassic, 3 miles cast of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Colleetioi1 of .T. P. Smith.
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PLATE XXXV.
DISCOTROPITES SANDLINGENSIS

Fws. 1, 2.

Hauer (p. 63).

Side view and septa of a large specimen, showing the hollow keel.
Side, front, aiHl rear views and sep~a, .with the outer shell removed, showing the low
keel on the cast; diameter 48 mm .
.FIGs. 7, 8. Side and front views, showing the coarse sculpture.
Fra. 9. An artificial cast, showing the radial ribs, spiral lines, keel, and umbilical nodes .
.FIGs. 10, 11, 12. Side and front views (natural size) and septa (X 2); diameter 29.5 mm.
From Upper Triassic, 3 miles east of Madisop's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of .T. P. Smith.
Fws. 3, 4, 5, 6.
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PLATE ,XXXVI.
DrscOTROPITES SANDLINGJ<~NSIS

Hauer (p. 63).

Fw~.

1, 2, 3. Side, front, and rear views (X 4) showing· the beginning of the lateral ribs;
diameter 0.5, mm.

Fws. 4, 5, 6, 7. Side, front, aJ.Id rear dews (X 5) and s!'-pta (X 10); dia~neter 4.25 mm. ,
Fws. 8, !). Fragment of whorl (X 10) and septa; diameter 3.20 mm.
Fws. 10, 11, 12, 13. Side, front, and rear vimY~, and septa (all X 10), larval stage; diameter
2.6S mm.
Fws. 14, 15, 16. Side, front, and rear views (X 20), larval stage; diameter 1.50 mu1.
Fws. 17, 18. Ride and front views, larval stage; diameter 1.:~6 mm.
Fws. 1!l, 20, 21. Shell (X 2) and septa (X 4) ;·diameter 15.5 mm.
Fros. 22, 2::!, 24. Shell (X 2) and Fepta (X 4); diameter 10 nnn.
Frns. 2.5, 26 . Outer slwll and the keel; diameter ll mu1.
.From.Upper Triassic, 3 miles (a"t of Madison's ral)ch, behyeen S<!Uaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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PLATE XXXVII.
ARCF.STES (PROARCESTRS) l'ACIFICUS Hyatt and Smith (p. 75).
Fms. 1, 2, 3.
Fras. 4, 5, 6.
FIGs. 7, 8, 9.

Side and front views (X 10) and septa (X 15), Stacheoceras stage; diameter 2.97 mm.
Side and front views (X 10) and septa (X 15), Popanoceras stage; diameter 2.16 mm.
Side aiHl front views (X 15) and septa (X 20), Adrianites stage; diameter 1.7 mm.
From Upper Triassic, 3 miles cast of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.

HAUF.RITES AsHLEYI Hyatt and Smith (p. 104).
Fms. 10, 11, 12. Side and front views (natural size) and septa (X 2).
From Upp_er Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.

DIENEIUA ARTIIABERI Hyatt and Smith (p. 106).
FIGs. 13, 14.
FIGs. 15, 16.

Side and front views (X 2); diameter 15 mm.
Side view (X 2) and septa (X 4), showing the goniatitic character.
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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PLATE XXXVIII.
PoLYCYCLUS NODIJ<'ER

FIGs.
FIGs.
F1cs.
Fws.

Hyatt and Smith (p. 201).

1, 2, R; 4. Side, front, and rear views (natural size) and septa (X 4).
5, G. Side and front views.
7, 8. Side and front views, showing the outer shell.
9, 10. Side and front views, showing both shell and cast.

FIGs. 11, 12. Side and front views; diameter 10 mm.
FIGs. 13, 14, 15. Side and front views (X .5) and septa (X 10), adolescent stage; diameter R.5 mm.
Fws. 16, 17, 18. Si<le and front views (X 10) and septa (X 20), larval stage; diameter 2 mm.
From Upper Triassic, 3 miles east of Madison's rancb, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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PLA-TE XXXIX.
ARPADITES GARlli

F1cs.
FIGs.
FIGs.
Fws.

Hyatt and Smith (p. 1'75).

1, 2, 8. · Side and front views and septa.

4, 5, 6, 7. Side, frout, and rear views and septa (natural size).
8, 9. Side and front vlews at early maturity.
10, 11, 12. Side and front views (X 2) and septa (X 4); diameter 18.5 nun.
Fws. 18, 14. Side and front Yiews (X 2); diameter 12.5 mm.
Frcs. 15, 1H, 17. 8ide, front, awl rear views (X 2), end of adolescent stage; diameter 10 mm.
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta Cotinty, Cal. Figs. 1-8, from eollection United States National
Mu~eum; figs. -1-17, from collection of J. P. Smith.
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PLATE XL
·CuoNITES FAnmANKSl

Hyatt and Smith (p. 183).

FtGs. 1, 2, 3, 4. Side, front, and rear views (natural size) and septa (X2) of the type specimen.
Si(le view of an old specimen, showing the rough sculpture in old age.
Fws. 6, 7, 8. Side, front, an;l rear views; diameter 49 inm.
Frcs. 9, 10, 11. Side, front, and rear views; diameter 32 mm.
From Upper Triassic, 3 miles east of iVfadison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. .F;gs. 1-4, collection of United States National Museum;
figs. 5-11, collection of J. P. ::lmith.
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PLATE XLI.
CLIONITES FAIRBANKS! Hyatt and Smith (p. 183).
Fws.
FIGS.
FrGs.
Fws.
FIGs.

1, 2. Side and rear views; diameter 17.5 nun.
3, 4, 5. Side, front, and reiu.-vi~ws (X 2), adolescent stage; diameter 14 mm.
6, 7, 8. Adolescent stage (X 2); diameter 10.20 mm.
B, 10, 11. Adolescent stage (X 3); diameter 7.5 mm.
12, 13, 14. Adolescent stage (X 4); corresponding to Timlile8; diameter 5.08 mm.
From Upper Triassic, 3 miles 1east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of .T. P. Smith.

CLIONITES (STANTONITES) RUGOSUS Hyatt and Smith (p. 185).
Fws.
FIGs.
FIGs.
Fu;H.
FIGs.

15,
18,
20,
22,
24,

16, 17. Side and front views (natural size) and septa (X 2) of type specimen.
lB. Side and front views (natural size).
21. Side and front views, adolescent specimen; diameter 20 mm.
23. Side and frorit views (X 2), adolescent stage; diameter 14 mm.
25, 26. Side, front, and rear views (X 5), Tirolites stage; diameter 4..'i mm.
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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PL. XLI

PLATE XLII.
CLIONITES (TH.ASKrms) JWllUSTus

Hyatt and Smith (p. 186);

Fws. 1, 2, :3. Side, front, and rear views (natural size) of the typo specimen.
Fws. 4, 5, 6. Ride and front views (natural size) and septa (X 2).
FIGs. 7, 8. Side and roar views (natural size). Transition from adolescence to maturity; diameter
:31 mm.
Fws. rJ, 10, 11. Side, front, and rear views (X H), adolescent.stage; diameter 16 mm.
FIGs. 12, 1:3. Side and front views (X 2), adole~(:ent. stage corresponding to Calijorm"tes; diameter
10mm.
Fms. 14, 15, 16. Side, front, and rear views (X 4), adolescent stage corresponding to 1'irol'iles;
diameter 6.5 m;n.
FIGs. 17, 18, 19. Side, front, and roar views (X 5); Tirolites stage; diameter 4:5 mm.
From Upper TriassiC, :3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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PLATE XLIII.
CLIONITES (SuASTITES) COMfRESSUS

FrGs.
FruH.
FrGs.
FIGs.
Fws.

Hyatt and Smith (p. 188).

1, 2, 3, 4. t-lidc, front, and rear views (natural size) and septa (X 2), of type specimen.
5, 6, 7. Side, front, and rear views; diameter 28 mm.
8, 9, 10. Side and front views (X 2), a<loleseent Htage; diameter 16 ·mm.
11, 12, 13. Side, front, and rear views, adolescent stage; diameter 17 mm.
14, 1.'). Side and f.ront views, adolescent stage corresponding to Tirolites; diameter 5 mm .
.From Upper Triassic, 3 miles east of Madis<m's raneh, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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PLATE XLIV.
TRACHYCI~UAS (PROTRACHYCEUAS) LECONTE!

Hyatt and Smith (p. 194) .

.FIGs. 1, 2.

Right and left sides, showing on the right the surface sculpture and on the left the septa,
type speci)nen. (Pl. XLV, figs. 1 and 2).
From Upper Triassic, H miles east of Madison's raneh, between
River, Shasta County, Cal. Collodion of J. P. Smith.
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PL. X LIV

P.LATE XLV.
TRACHYCEUAS (PROTRACIIYCERAR) LECONTEI

Hyatt and Smith (p. 194).

Ems. 1, 2. Front view and septa of the same specimen shown in Pl. XLIV, figs. 1 and 2.
Fws. 3, 4. Side and fr~nt views of a smaller specimen; diameter 53 mm.
Fws. 5, 6. Side view (natural size) and septa, (X 2); diameter 42 mm.
FIGs. 7, 8, 9. Side and front views and septa (all X 2); diameter 26 mm. (This specimen is the
inner whorl of figs. 5 and 6.)
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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PLATE XLVI.
TRACI:i:YCERAS (PROTHACHYCERAS) LF.CON'l'EI

Fws.
Fms.
Frcs.
Fws.
FIGs.

Hyatt and

Smith

(p. 194).

1, 2, 3, 4. Side, front, and rear views (X 3) and septa (X 6), adoleseent stage; diameter 12 mm.
5, 6. Side view (X 3) and septa (X 6), adoleseent stage; diameter 10 mm.
7, 8, 9. Side, front, and rear views (X 3); diameter 8 mm.
10, 11, 12. Side, front, aiHl rear views (X 5); diameter 5.5 mm.
13, 14, 1.5. End of larval stage, side, front, and rear views (X 6); diameter 3 mm.
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Swith.
SmENITES LAWSONI

Hyatt and

Smith

(p. 198).

FIGs. 16, 17. Side and front views (natural size) of the type. (Sec also Pl. XLVII, figs. 1-3, for
septa and inner whorl of the same specimen.)
From Upper Triassie, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of United States National Museum.
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PLATE XLVII.
SIRENITES LA wsoNI Hyatt and Sniith (p. 198).
Fras. ), 2, 3, 4. Side, front, and rear views and septa; inner whorl of specimen shown on
Pl. XLVI, figs. 16 aiHl 17.
Fws. 5, 6. Side and front views (X 2), adolescent stage; diameter 25 mm.
Fras. 7, 8, 9. Side, front, and rear views (X 2), adolescent stage; diameter 17 mm.
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
RivPr, Shasta County, Cal. Collection United States National l\'Iuseum.

SANDLINCITES ANDERSONT Hyatt and ;Smitl} (p. 200).
Fras. 10, 11, 12. Side, front, and rear views.
From Upper Triassie, :~ miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.

RHABDOCERAS RussELL! Hyatt (p. 203).
Fras. 13, 14, 15. Side view and cross section (natural si7:e), and septa (X 3).
From Upper Triassic, Noric horizon, near: Uonosoe, Plumas County, Cal.
United States National Museum.
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PL. XLVII

·PLATE X LV I I I.
ATRACTITES PmLII'PII

Hyatt and Smith (p. 205).

FHl. 1.

Speeimen showing phragmocone and guard.

FIG. 2.
FIG. :3.

Phragrnocone (X 2) of the above.
Phragmocone (X 2) of another speeirnen from Bear Mountain, Shasta County, showing the

external Hiphunele.
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
OwruocEUAS SIIASTENSI~

FIGs. 4, 5.

Hyatt and Smith (p. 210).

Side view and cross section (natural size).
From Upper TriaRsic, 3 tniles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. l'. Smith.

MoJsv AROCERAS

TuRNER!

Hyatt and Smith (P: 209).

FIGS. 6, 7, 8. Si(le and rear views and septa.
Fws. !l, 10. Side and rear views, adolescent stage.
FIG. 11. Small fragment (X 2) of inner whorl of the last speeimen, showing the internal lobe and
the siphunde. ·
From Upper Triassic, :3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of .T. P. Smith.
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ATRACTITES PHILIPPJJ , ORTHOCERAS SHASTENSE,

MOJSVAROCERAS TURNER!.

PL. XLVIII

PLATE

XLIX.

PROCLYDO:-<AUTILUS TmAmcus Mojsisovics (p. 206).
Fras. 1, 2, 3. Side and front views and septa.
From Upper Triassic, :3 miles east of Madison's ranch, between Squaw Creek and Pit
.-.·
River, Shasta County, Cal. Collection of J. P. Smith.
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PROCLYDONAUTILUS TRIADICUS.

PL. XLIX

PLATE L.
PROCLYDONAUTILUS TRIADicus

Hyatt and Smith (p. 206).

FIGs. 1, 2. Side and .front views.
Fws. 3, 4, 5. Side and front views of an immature specimen, and a rear view of the inner whorls,
shown by removing part of the onter whorl.
FIGs. 6, 7, 8. Side, front, and rear views (X 2), adolescent stage; diameter 13 mm.
Fms. 9, 10, 11. Side,. front, and rear views (X 2), adolescent stage; diameter 12 mm.
FIGs. 12, 13, '14. Side, front, and rear views (X 3), adolescent stage, corresponding to Coloceras;
diameter 7 mm.
FIGs. 15, 16, 17. Side, front, and rear views (X 6), larval stage; diameter 3 mm.
From-Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of .T. P. Smith.
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Pl. L

PLATE LI.
Cosl\IONAUTILUS DrLLERI

Fra. 1.

Hyatt and Smith (p. 207).

Side view; diameter 200 mm. (SeA also Pl. LII. fig. 1, for front view of the same specimen.)
From Upper Triassic, 3 miles east of Madison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of .J. P. Smith.
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COSMONAUTILUS DILLERI .

PL. Ll

PLATE LIT ..
CosMONAUTILUS DILLEIU

Fm. 1.

Hyatt and Smith (p .. 207)~.

Front view; diameter 200 mm .. (See Pl. LI, fig. 1; .for side view.)
From Upper Triassic, 3 iniles east. of .Madison's. ranch, between Squaw Creek and· Pit
River, .Shasta County, Cal. Collection of J. P. Smith.
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COSMONAUTILUS DILLERI .

PL. Lll

PLATE LIII.
CosJHONAUTILUS DrLLEIU

Fws. 1, 2.

Hyatt and Smith (p. 207).

Si<le and front Yiews; diameter 125 mm. (see Pl. LIV, figs. 1 and 2, for rear view and

septa).
From Upper Triassie, ::l miles cast of 1\'fadison's ranch, between Squaw Creek and Pit
'
'
River, Shasta County, Cal. Collection of J. P. Smith.
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COSMONAUTILUS DILLER!.

PL. Ull

PLATE LV.
CosMONAUTILUS

FIGs.
Fws.
Fws.
Fws.

DILI~Em Hyatt and Smith (p. 207).

1, 2. Side and front views, early adult stage; diameter 95 mm.
3, 4, 5. Side, front, and rear views, adolescent stage; diameter 40 mm.
6, 7; 8. Side, front, and rear views (X 2), adolescent stage; diameter 24 mm.
9, 10, 11. Side, front, and rear views (X 2), larval stage; diameter 13 mm.
From Upper Triassic, 3 miles east of Madison'H ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Collection of J. P. Smith.
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COSMONAUTILUS DILLERI.

PL. LIV

PLATE LIV.
CosMONAUTILUS Dn.LEHI

FIGs. I, 2.
Fms. 3, 4.

Hyatt and Smith (p. 207) ..

Rear view and septa of specimen shown on Pl. LIII, figs. 1 and 2.
Side and front views, showing transition from adolescence to maturity; diameter 70 mm.
From Upper Triassic, 3 miles east of Ma<lison's ranch, between Squaw Creek and Pit
River, Shasta County, Cal. Colleetion of J. P. Smith.
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PL. LV

PLATE LVI.
ARCESTES ANDERSON!

FIGs. 1, 2, 3.
FIGs. 4, 5, 6.
FIGs. 7, 8, 9.

Hyatt and Smith,

sp. nov. (p.

74).

Right side and front (natural size) and septa (X 2) of the type specimen.
Right side and front (natural size) and septa (X 2) of a smaller specimen.
Side, front, and septa (all X 5) of a young specimt;Jn; diameter 5 nHn.
From Upper Triassic (Pseudomonotis beds), Mnttleberry Canyon, 8 miles southeast of
Lovelock, We~t Humboldt Range, Nevada. Figs. 1, 2, and 3, collection of F. M.
Anderson, Berkeley, Cal.; figs. 4-9, collection of .T. P. Smith.

PLACITI~S HUMBOLDTENSIS

Hyatt and t\mith,

sp.

nov.

(p.

107).

Fws. 10, 11, 12, Left side and rear (natural size) and septa (X 4) somewhat weathered.
Fws. 13, 14, 15. Right side and front views (X ::l) and septa (X 6); diameter 9 mm.
Fws. 16, 17, 18. Left side and front views (X 5) and septa (X 10), early adolescent stage; diameter
.5.5mm.
Frcs. 19, 20, 21, 22. Left side, front, and rear views (X 10) and septa (X 20) larval stage, showing the
siphuncle; diameter 3 mm.
FIGs. 23, 24, 25. Left side and front (X 2) and septa (X 3); diameter 15 mm.
From UJlper Triassic (Pseudomonotis beds), Muttleberry Canyon, 8 miles southeast of
Lovelock, vVest Humboldt Range, Nevada. Qolleetion of J. P. Smith.
RHABDOCERAS RussELL!

Frc. 26.

Hyatt

(p.

203).

Side view (X 3 ).
From Upper Triassic (Norie stage), Muttleberry Canyon, 8 miles southeast of Lovelock,
West Humboldt Hauge, Nevada. Colleetion of J. P. Smith.
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PLATE LVII.
CERATITES HUMBOLDTENSIS

Hyatt and Smith, sp. nov. (p. 170).

Fws. 1, 2, 3. Side, front, and rear views of an adult speeimen, showing the beginning of the rough
seulpture eharaeteristic of maturity.
FIGs. 4, 5. Side view (natural size) and septa (X 2) of a mature form.
Fics. 6, 6a, 7. Cross seetion and side view (from the same speeimen), showing the increase in breadth
and squareness of the whorls.
FIGS. 8, 9, 10, 11. Side, front, and rear views (natural size) and septa (X 2), of a speeimen at the
beginning of maturity.
Fws. 12, 13. Side and rear views (natural size), showing the end of the adolescent stage.
FIGS. 14, 15, 16. Side, front, and rear views (X 1! ), adolescent stage; diameter 18 nun.
Fws. 17, 18. Side and rear views (X 2), adolescent stage; diameter 13 mm.
Fms. 19, 20, 21. Side, front, and rear views (X 3), early adolescent stage; .diameter 8 mm.
FIGs. 22, 23. Side and front views (X 5), larval stage; diameter 4.5 mm.
From Middle Triassic (Daonella beds), on the divide between Troy Canyon and the South
Fork of American Canyon, West Humboldt Range, Nevada. Collection of J. P.
Smith.
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PLATE LVIII.
REYRICHTTES UOTELLU'ORMIS

Fms.
FIGS.
FIGS.
Fms.
FIGs.

Meek (p. 155).

1, 2, 3, 4. Side, front, and rear views and septa.
5, 6. Side view (natural si7.e) and septa (X 2) of an adolescent specimen; diameter 24 mm.
7, 8, 9. Side, front, and rear views (X 1~ ), aclolesceHt stage; diameter 15 mm.
10, 11, 12. Side, front, and rear views (X 2), adolescent stage; diameter 11.5 mm.
13, 14, 15. Side and front views (X {j) and septa ( X 12), end of larval stage; <liameter 3.4 mm.
From Middle Triassic, on divide between .Troy Canyon and South Fork of American
·Canyon, West Humboldt Range, Nevada. Collection of J. P. Smith.
LoNGOBARDITES NEVADANUS

Hyatt and Smith,

sp. nov. (p.

132).

FIGs. 1G, 17, 18. Side and front views (natura. Jize) and septa (X 2).
Fws. 19, 20. Side view (natural size) and septa (X 2).
From Middle Triassic, on divide between Troy Canyon an<! South Fork of American
Canyon, West Humboldt Range, Nevada. Collection uf J. P. Smith.
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PL. LVIII

PLATE LIX.
TRACHYCERAs (ANOLCITES) MEEKI

Mojsisovics (p. 196).

Fws. 1, 2. Side and front views of an old specimen. This specimen shows thH beginning of obsolescence of sculpture in old age.
Fras. 3, 4, 5, 6. Side, front, and rear view§ (X 2) and septa (X 3), adolescent stage; diameter 25 mm.
FwR. 7, S, !l. Si(le, front, and rear views (X 2), adolescent stage; diameter 14 mm.
Fws. 10, 11, 12. Side, front, and rear views (X 2), adolescent stage; diameter 10 mm."
Fms. 13, 14, 15. Side, front, and rear views (X 3), showing transition fro"m larval to adolescent stage;
diameter 6 mm.
Fws. 16, 17. Side and front views (X 4), larval stage, corresponding to Tirolite8; diameter 4.5 mm.
From Middle Triassic ( Daonella beds), West Humboldt Hangc, Nevada. Figs. 1 an(l 2,
from Cottonwood Canyon, near "Lucky Dog" mine; figs. 3-17, from divide between
Troy Canyon and South Fork of American Canyon. Collection of J. P. Smith.
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PLATE LX.
DrNARITES BON1E-VISTM

FIG. 1:
FIG. 2.
FIG. 3.
Fm. 4.
FIGS. 5,

Hyatt and Smith,

sp.

nov.

(p.

162.)

Left side.
Front.
Rear view (natural size) of the type.
Septa (X 2) of the same specimen.
6. Side and front views of a smaller specimen.
From Middle Triassic (Daonella beds), at Unionville, Buena Vista Canyon, West Hum·
boldt Range, Nevada. Collection of J. P. Smith.
EuTOMOCERAS LAUBEr

Meek

(p.

131).

Fws. 7, 8, fl.

FrG. 10.
FIG. 11.

Right side, left side, and front views.
Septa (X 2) of the same specimen.
Right side view (natural size) of another specimen, showing the ornamentation.
From Middle Triassic (Daonella beds), on the divide between Troy Canyon and the
South Fork of American Canyon, West Humboldt Range, 4 miles south of Foltz
post-office, Humboldt County, Nev. Collection of J.P. Smith.
LECANITES VoGDESI

Hyatt and Smith,

sp.

nov.

(p.

139).

Fms. 12, 13, 14. Left side, right side, and front views (natural size) of type specimen.
FIG. 15. Septa (X 4) of the same specimen.
Fms. 16, 17. Side and front views of a smaller specimen, showing the greater evolution in youth.
FIGS. 18, lfl. Side and front views (natural size) of a specimen just changing from adolescence to
maturity; diameter 1fl mm.
FIGS. 20, 21, 22. Adolescent specimens; diameter 15.5 mm.
Fw. 20. Left side (natural size), whole specimen.
FIG. 21. Front view (natural size), whole specimen.
FIG. 22. Same specimen (X 3) with broken part of whorl removed, to show the cross section and the
larval whorl inside.
From Middle Triassic (Daonella beds), on the divide .between Troy Canyon and the
South Fork of American Canyon, West Humbol!lt Range, 4 miles south of Folt:r.
post-office, Humboldt County, Nev. Collection of J. P. Smith.
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PL. LX

PL.A TE LXI.
CoLUMIHTES PAHISTANUS

FIG.

Hyatt and t:lmith,

sp.

nov. ·(p. 51).

Mature speeimen, showing the body chamber to be one revolution in length, also the
of sculpture at maturity.
FIG~. 2, 3, 4.
Side and front views (natural size), and septa (X 2), early maturity.
FIGH. 5, 6, 7. Side, front, and rear views (natural size), to show the seulpture on both shell and cast.
FrGs. 8, 9. Si<le arid front views (natural size), end of adolescent stage; diameter 33 mm.
Fw. 10. Front view (X 2), broken, showing the inner whorl; diam3ter 28nun .
.Fros. 11, 12. Side and front views (natural si~e) of whole specimen, adolescent stage; <liameter 26 mm.
1.

obsoles(~em~e

Fro. 13. Front view (X 2) of broken whorl of above specimen, showing the inner whorl.
FIGS. 14, 15. Side and front views (X 2), showing Gastriocera.~ stage of growth, adolescent stage
diameter 16 mm.
Fws. 16, 17, 18. Side and front views (X 2) and septa (X 5), earlyadoleseentstage; diameter 10mm.
FIGs. 19, 20, 21. Side, front, and rear views (X 6), early adolescent stage; diameter 3.32 mm.
Fr.om Lower Triassie, 1 mile west of Paris, Idaho. (Locality UJ81, U. S. Geol. Survey.)
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PL. L XI

PLATE LXII.
0PHICEHAS SPENCEr Hyatt and Smith, sp. nov. (p. 119).
FIGs. 1, 2, 3, 4. Side, front, and rear views (natural size), and septa (X 3). (The septa do not
show the auxiliary lobes shown by mistake in the drawing).
Fms. 5, 6, 7. Side and front views (natural size) and septa (X 2).
FIGS. 8, 9, 10. Side, front, and rear views (X 5 ), early adolescent stage; diameter 5.5 mm.
From Lower Triassic, 1 mile west of Paris, Idaho. Collection U. S .. Geol. Survey.

MEEKOCERAS (PRroNor,onus) .JACKSON! Hyatt and Smith, sp. nov.- (p. 151).
FIGs. 11,
Fm. 14.
FIGS. 15,
FIGs. 17,
FIGS. 19,

12, 13. Side and front views (natural size) and septa (X 2), of type specimen.
Side view (natural size).
16. Side view (natural size) and septa (X 2), adult stage.
18. Side view (natural size) and septa (X 2), end of adolescent stage; diameter 25 mm.
20, 21. Side, front, and rear views (X 6), larval stage; diameter 3.2 mm.
From Lower Triassic, 1 mile west of Paris, Idaho. Collection U. S. Geol. Survey.
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OPHICERAS SPENCE! , MEEKOCERAS ( PRIONOLOBUS) JACKSON! .

PL. LXII

PLATE LXIII.
PsEUDOSAGECERAS INTERMONTANUM

Hyatt and Smith,

FIGs. la, lb. Side and front views (natural size).
Fw. Ic. Septa (X 2).
FIGs. 2n, 2b. Side and rear views (natural size).
FIG. 2c. Septa (X 2) of same specimen.
From Lower Triassic, 1 mile west of Paris, I<laho.
MEEKOCERAS PILATUM

FIGs. 3,
FIG. 5.
FIGs. 6,
Fm. 9.

sp.

nov.

(p.

99).

Locality No. 1981, U.S. Geol. Survey.

Hyatt and Smith,

sp. nov. (p.

144).

4. Side and front views (natural size).
Septa (natural size) of the same specimen.
7, 8. Side, front, and rear views (natural size) of a smaller specimen.
Septa (X 2) of the same specimen.
From Lower Triassic, 1 mile west of Paris, Idaho. Locality No. 1981, U. S. Geol. Survey.
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PL. LXIII

PLATE LXIV.
PARALECANITES At{NOLDI

Hyatt and Smith, sp. nov. (p. 136).

FIGs. 1, 2, 3. Right side, front, and rear views (X 2) of type specimen,
FIG. 4. Septa (X 4) of the same.
Fw. 5. Cross section (X 2).
Fws. 6, 7. Right side and front views (X 2), adolescent specimen; diameter 15 mm.
FIG. 8. Septa (X 4) of the same.
FIGS. 9, 10, 11. Right side, front, and rear views (X 3), adolescent stage; diameter 5 mm.
Fw. 12. Septa.(X 6) of the same.
FIGs. 13, 14, 15. Left side, front, and rear views (X 3); diameter 3.36 mm,
Fm. 16. Septa (X 6) of the same.
'
From Lower Trias~ie (Meekoceras beds), Wood Canyon, Aspen Ridge, 9 miles east of
Soda Springs, Idaho.
MEEKOCERAS (GYRONITES) APLANATUM

Fws. 17,
FIG. 19.
FIGS. 20,
Fw. 22.

White (p. 146).

18. Side and front views (X 1~).
Septa (X 4) of the same.
21. Side and front views (X 3), adolescent stage; diameter 14 mm.
Septa (X 6) of the same.
From Lower Triassic (Meekoceras beds), Wood Oanyon, Aspen Ridge, 9 miles east of
Soda Springs, Idaho.
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PL. L X IV

PLATE LXV
U SSURIA W AAG~<:NI Hyatt and Smith, f'p. nov. (p. 90).
FIG. 1.

Side view of large specimen, showing the mature septa.

Fw. 2. · Septa of the above specimen.
Fws. 3, 4.

FIG. 5.

Side an<l front views of a younger specimen; diameter 75 mm.
Septa of the same.
From Lower Triassic (Meekoceras beds), Wood Canyon, Aspen
Soda Springs, Idaho.
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USSURIA WAAGENI.

PL. LXV

PLATE LXVI.
UssumA \VAAGENI Hyatt and Smith, sp. nmT. (p .. HO).
FIGS. 1, 2. Right side and rear views (X 2), adolescent stage, showing the early U~suria stage;
diameter 35 ·min.
Fin. :1. SHpta (X 2) of the same.
FIGs. 4,· 5. flight si!le and front views (X 2), a<lolescent stage; diameter 30 mm.
Fm. 6. Se])ta (X 2) of the same.
Fws. 7, 8. Side and front views, adolescent stage, showing transition from ThalassoceraN to Us.suria;
diameter 17 mm.
FIG. 9, . Septa (X 3) of the :;am e.
Fws. 10; 11. Riglit side and front views (X 3), ThalassoceruN stage; diameter 13 mm.
FIG. J2. Septa (X 4) of the same.
From Lower Triassic ( :vreekoccras beds), Wood Canyon, Aspen lli!lge, 9 miles east of
S-oda Spring:;, Idaho.
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PLATE LXVII.
UssumA

FIGs. 1, 2.

W AAGENI Hyatt and tlmith,

sp. nov. (p.

90).

Side and front views of a largo Hpecimen with the details cf the septa somewhat
obliterated by weathering.
From Lower Triassic (Meckoceras bedB), Wood Canyon, Aspen Ridge, !) miles east
of Soda Springs, Idaho.
HEDENSTI{<El\IIA KoSS)'JATI

Hyatt and Smith,

sp. llO\'. · (p.

101).

·Frcs. 3, 4, 5, 6. Left side, right side, front, and rear views of the type specimen.
Fw.· 7. Septa (X 2) of the same.
From Lower Triassic (Meekoceras beds) Wood Canyon, Aspen l:tidgc, 9 miles east
of Soda Springs, Idaho.
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PLATE LXVIII..
CoRDILLEIUTES ANGULATUS

FrGs. 1, 2, 3.

Hyatt and Smith,

sp.

nov.

(p.

110).

Side and Jront views and septa of a very large sped men; diameter 95 null.

Fws. 4, 5, 6. Side view, front, and septa of a smaller specimen; <liameter SO mm.
Fm. 7. Si<le ,;iew (X 3) of inner coil, inclosed in the above specimen; diameter about 20 nm1.
FIGs. 8, 9. Right side arHl rear vie\\'H (X 2), adolescent stage; diameter 25 mm.
FrG. 10. Septa ( X 4) of the same.
From Lower Triassic (Meekoccras beds), Wood Canyon, Aspen ltidgc, 9 rniles cast of
Soila Springs, Idaho.
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PL. LXVIII

PLATE LXIX.
INYorn:s OwEN! Hyatt and Smith,

~->p.

nov. (p .. 134).

Fw. 1. Si<le view of large specimen showing the eharaderistie seulpture and the septa; diameter
90 mm.
Fws. 2, .3. Side and front views; diameter 72 mm.
Fros. 4, 5, 6. Left side, front, and rear views (X 2), a<loleseent specimen;.tliameter 3() mm.
Fws. 7, 8. Left side aiHl front views (X 2), adolescent stage; diameter 27 mu1.
Fw. 9. Septa (X 4) of the same..
From Lower Tria~sie ( Mcl'koecras be<ls), Union Canyon, 15 miles southeast of lndepcndenee, Inyo County, Cal.
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PLATE LXX.
FLEMINGITES RusSELL! Hyatt and Smith, sp. nov. (p. 121)".
l<'ws. 1, 2. Sicle and front views (natural size).
Septa (X 2) of the same specimen.
'From Lower Triassic (M.eekoceras becls), Wood Canyon, Aspen Ridge, \l miles east
of Soda Springs, Idaho.

FrG. :3.

ME~:KOCERAS GRACILITATIS

Frrm. 4, 5.
Fws. 6, 7.

White (p. 143).

Side and front views, showing the full length of the body chamber; diameter 77 nun.
Side and front views, showing the radial folds; diameter 67 unn.
From Lower Triassic (Meekoceras beds), Wood Canyon, Aspen Ridge, \l milus east
of Soda Springs, Idaho.
MEimOCERAS (KoNINCKITES) l\IUSHllACHANUN£

"Vhite

(p~

149).

Frus. 8, \!. Side and front views (natural size).
10. Septa (X 2) of the same speeimer!.
From Lower Triassic (iVIeekoceras beds), \Vood Canyon, Aspen Hidge,
of Soda Springs, Idaho.
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PLA,.rE LXXI
CoJWILU:IUTES ANGULATUS

Frn. 1.

Hyatt and Smith (p. 110).

Larval shell (X H), showing development from Proler:a.niteR to Pronorites stage; diameter

6.5 mm.
FIG. 2.

Septa (X 7), Sicanites stage; diameter 10 mm.

Fw. :3. Septa (X 7), showing Prop•:namceras stage; diam3ter 11 mm.
FIG. 4.
Frc. 5.

Septa (X 7); diameter 12 mm.
Septa (X 7), showing transition from

Fm. 6.

Adult stage (X 1 z), showing Cordillerites eharacters.
From Lower Triassie (Meekoceras Leds), Wood Canyon, 9 miles ·east of Soria

Fw. 7.

Propinacocern.~

to

Cordillerite.~;

diameter 17 mm.
Spring~,

Idaho.
Pronorite8 mi:colobus, to show the tripartite first lateral .lobe of Pronm·ite.< (after de Koninek,

Faune du Calcaire Carbonif. Belgique, II, p. 1 ~2, fig. 1 ).
Fw. 8, a.-h. Pronorites Jn·aepennicu.g Karpinsky, to show the development of the septa np to the
Pronorites st.age.
Fw. 9.

B(l. 2, Lieforung
Fw. 10.

(After Karpinsky, Ammoneen d. Art.insk-Stufe. Pl. I, fig. 2, ,{-11.)

Sicanites Jllojsvari (Temmellaro, to show the Sicanites stage, (after Freeh, Lotha"a Palreozoic:a,
:~,

Pl. LIX d, fig-. 2 a).

Propinacoceras Beyriclti Gemmellaro, to show the Pl'opinacocems stage, (after Frech, Letlw.;a

Palooozoi(~a,

:.!58

Bd. 2, Lieferung 3, p. 476, fig. 8).
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CORDILLERITES ANGULATUS, PRONORITES PRAEPERMICUS, P. MIXOLOBUS, SICANITES
MOJSVARI, PROPINACOCERAS BEYRICHI.

PLA"T E LXXII
CoLOl\IBITF.S PARISIANUS

Frml. 1, 2, 3, 4.

Hyatt and Smith,

sp.

nov.

(p.

Protoconch and three cham berH (X 30); diameter O.iiO mm.

51).
.Fig. 1 from front.,

fig. 2 from right side, fig. 3 from below, and fig. 4 from above.
Frcs. 5, 6.
mm.

Protoconch and two-thirds of a revolution of the larval shell (X ::!0); diameter 0. 75
Fig. 5 from front, fig. 6 from right side .

.Fws 7, 8, 9.

Left side, front, and rear Yiews, larval stage; diameter 1..50 mm.
Fws. 10, 11, 12. Right side, front, and rmr views, larval stage; diameter l. 75 tnm.
FwH. 13, 14, 15. Right side, front., and rear views (X 10), larval stage; diameter ::! mm.
Frcs. 10, 17, 18.

Right side, front, and rear views (X 4), adolescent stage; diameter 8.50 mm.

Frc:s. 19, 20, 21.
Fws. 22, 23, 24.

Left side, front, and rear views (X 3), a(loleseent stage; diameter 10 nu11.
Left side, front, and rear views (X 2), adolescent

~tage;

diameter 15

From Lower Triassic (Colnmbites beds), 1 lllile west of Paris, Idaho.
U. S. Geol. Survey.
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PLATE LXXIII.
PARANANNITES ASPENENSTS

Hyatt and Smith, sp. nov. (p. 81).

Fws. 1, 2. Left side and front views (X 2) of tbe type specimen.
Fm. 3. Septa (X 4) from above specimen.
FIGs. 4, .5. Right side and front views (X 2) of a smaller specimen.
FIG. 6. Se]Jta (X 4) of the same specimen with the inner septa drawn from a
the coil.
Frc;s. 7, 8. Left side and front views (X 2); diameter 12 mm.
FTG. 9. Septa (X 4) from the above.
FH;s. 10, 11. Right· si<le and front views (X 3); diameter 9 rnm.

piw~e

broken off

FIG. 12. Septa ( X 6) of the same.
FIGs. 13, 14, 15. Left side, front, and rear views (X 4), Kann·ite.~ stage; diameter 7 mm.
Fm. 16. Septa (X 6) of the same.
Fws. 17, 18. Right side and front views (X 4), Nmmites stage; diameter 5.o Jlllll.
FIGs. 20, 21. Hight side and front views (X 5 ), 1Yannites stage; diameter 3.88 1111n.
Fw. 22. Septa (X 10) of the same.
Fms. 23, 24. Right side and front views (X o), Pronannites ·stage; diameter 2.5 mm.
FIG. 25. Septa (X 10) of the mrne.
Fws. 26; 27, 28. Right side, front, and rear views (X 30), transition from Pm·odoceras to Pronannites
stage; diameter 1.40 mm.
FIGs. 29, 30. Side and front views (X 30), early larval stage showing the latiEellate ·first septum;
diameter 0.54 mu1.
From Lower Triassic ( Mcekoceras beds), Wood Canyon, ·Aspen Hidge, 9 miles east of
So<la Springs, Idaho. Collection of U. S. Geol. Survey.
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PLATE LXXIV.
TRAOHYOERAS (ANOLOITES) MEEKI Mojsisovics (p. 196).
FIGs. 1, 2, 3. Side, front, and rear views .
.FIGs. 4, 5. Side and rear views, adoleRcent stage; diameter 23 mm.
Fras. 6,. 7. Side and front views (X 2), earlier adolescent stage, broken whorl, showing the larval
stage inside; diameter 18 mm.
From Middle Triassic, West Humboldt Range, Nevada; 1igs. 1-8, from Cottonwood
Canyon near "Lucky Dog" mine; figs. 4-7, from divide between Troy Canyon an~
South Fork of American Canyon. Collection of .T. P. Smith.

SAGEOF.RAS GABBI Mojsisovics (p. 97).
FrGs. 8, 9.

Side and front views of an old specimen.
From Middle Triassic, from divide between Troy Canyon and South Fork of American
Canyon, 'IVest Humboldt Range, Nevada. Collection of J. P. Smith.

SIRYLLITES LouDERBACK! Hyatt and Smith (p. 58).
Frns .. 10, 11. Side and front views (natural size).
FIG .. 12. Septa (X 31).
From Middle Triassic, from divide between Troy Canyon and South Fork of American
Canyon, West Humboldt Range, Nevada. Collection of J. P. Smith.
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TRACHYCERAS MEEKI, SAGECERAS GABBI , SIBYLLITES LOUDERBACK!.

PLATE LXXV.
CELTITJ<JS HALLI Mojsisovics (p. 125).
Cross HectiOJi (natural size), mature specimen.
Fw. l~a. Inner whorls (enlarged) of the same.
FroH. 2, 3. Adolescent ~tage (X 2); diameter 13 mrn.
Fws. '±, 5. Adolescent stage (X 4); diameter 7 mm.
Fr01n Middle Triassic, on the divide between Troy Canyon and the South Fork of
American Canyon, \Vest Humboldt Hauge, Nevada. Collection of J. P. Smith.

Fra. 1.

LONGOBARDITES NJ<JV AD ANUS Hyatt and Smith (p. 132).
Fros. 6, 7.
FIGS.

8, 9.

Enlarged twice.
Side view (X 6) and septa (X 12), larval stage; diameter 4 mm.
From Middle Triassic, on the divide between Troy Canyon and the South Fork of
American Canyon, West Humboldt Range, Nevada. Collection of J. P. Smith.

LECANITES VoGDESI Hyatt and Smith (p. 139).
Frc. 10. Side view, early adult stage; diameter 23 mm .
.Fms. 11, 12, 13. Side, fro.nt, and rear views (X 10), larval stage, corresponding to Paraleeanites;
diameter 2.36 mm.
From Middle Triassic, on the divide between Troy Canyon and the South Fork of
American Canyon, \Vest Humboldt Range, Nevada. Collection of J.P. Smith.

SAGECERAS GABBI Mojsisovics (p. H7).
Fw. 14.
Fw. 15.

Sicle view (X 2), adolescent stage; diameter 18 mm.
Septa (X 4) from the mme.
From Middle Triassic, on the divide between Troy Canyon and the South Fork of
American Canyon, \Vest Humboldt Range, Nevada. Collection of .J. P. Smith.
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PLATE LXXVI.
PoPANOCERAS (PARAPOPANOCERAS) HAUGI

Hyatt and Smith (p. 71).

Fms. 1, 2, 3 .. Side, front, and rear views.
Fm. 4. Septa (X 3) of another specimen.
· Fras. 5, 6. Side and front of a smaller speeirnen.
FIG: 7. Septa (X 3) of the above specimen.
FIGs. 8, 9. Side and front (X 2) broken so as to show the inner whorls.
Fm. 10. Septa (X 4) of the above specimen.
Fms. 11, 12, 13, 14. Side, front, and rear views (X 3) and septa (X 6), adolescent stage, corresponding
to Popanocera8; diameter 9.5 mm.
Fms. 15, 16, 17. Side and front (X 6) and septa (X 12), early adolescent (Adrianite8) stage; diameter
4.5mm.
FIGs. 18, 19, 20. Side and front (X 10) and septa (X 20), larval (Parategocenr.1) stage; diameter
2.88 !Iliil.
Fras. 21, 22. Rear (X 10) and septa (X 20) larval ( Ga8triocera8) stage.
Front Middle Triassic, Union ·wash, Inyo Range, Inyo County, Cal. Collection United
States National Museum.
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PLATE LXXVII.
..MEEKOCERAS (GYRONITBS) APLANATUM

FIGs. 1, 2.

White (p. 146).

Side "dew (natural size) and septa (X 2).
From Lower Triassic, Union \Vash, lnyo Range, Iuyo County, Cal.
States National Museum.
PmoNoLOBUS

Collection United

W AAGENI Hyatt and Smith (p. 150).

FIGs. 3, 4. Side and front view (natural size).
Septa (X 4) of the same.
FIGs. 6, 7. Smaller specimen (natural size).
Fw. 8. Septa (X 4) of the same.
From Lower Triassie, Union 'Wash, Inyo Range, Inyo County, Cal.
States Kational Museum.

Fw. 5.

PAHALECANI'I'I~S ARNOLDI

Hyatt and Smith (p. 136).

FIGs. !l, 10, 11. Adult stage (X H).
FIG. 12. Septa (X 6) of the same spt-eimen.
From Lower Triassic, Union ~Wash, lnyo Range, Tnyo County, Cal.
States N atioual M uscum.
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PL.A TE LXXVIII.
INYOITES OwENI

Hyatt and Smith (p. 134).

Ji'm. 1. Septa (X 3) of a young specimen; diameter 3 mm.
Fws. 2, 3. Adolescent stage (natural size); diameter 33 mm.
Fws. 4,5. Above specimen (X 2), with one-third of a revolution removed, giving a diameter of 22 mm.
Frcs. 6, 7. The same specimen (X 3), with another third ()f a revolution removed, giving a diameter
of 17 mm.
FIG. 8. Septa (X 6) of the same.
From Lower Triassic, Union vYash, Tnyo Range, Inyo County, .Cal. · Collectiop United
States National Museum.
LANCEOLJTES COMPACTUS

Hyatt and Smith (p. 113).

Fms. 9, 10. Mature specimen (natural size); diameter 65 rnm.
Fw. 11. Septa (X 1~) of the same specimen.
From Lower Triassic, Union Wash, Inyo Range, lnyo County, Cal.
States National Museun1.
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PLATE

LXXIX~

TROPITES SURBULLATUS

Hauer (p. 67.)

FIGs. 1, 2. Adolescent stage; ciiameter 4.6 mm., showing the lobes becoming ammonitic at 4.5 mm.
(shell X 6) and wpta (X 12).
FIGs. 3, 4, 5, 6. Larval stage; diameter 2.04 mm., showing the goniatitic septa (X 20) and the
beginning of the keel at diameter of 2 mm. (shell X 10).
FIGs. 7, 8, \1, 10. Larval stage; diameter _1.83 rnm., show!ng Gustriocera.~ stage (shell X 10) and
septa (X 20).
From Upper Triassic ( Karnic stage, zone of Tropites snbbullatus), 3 miles east of
Madison's -ranch, between Squaw Creek and Pit River, Shasta County, Cal.
Collection of J. P. Smith.
TAIWECERAR PARVUM

FIGs.
Fws.
FIGs.
Fws.

Hyatt and Smith (p. 44.)

11, 12, 13. Type specimen (X 2); diameter 11 mm.
14, 15, 16. Smaller specimen (X 3); diameter 7 mm.
17, 18. Shell (X 4J and septa (X 6); diameter 6 mm.
19. 20. Adolescent stage (X 6); d'ameter 3.44 mm.
From Upper Triassic (Karnie stage, zone of Tropites subbullatus ), 3 miles east of
Madison's ranch, between Squaw Creek and· Pit .River, Shasta County, Cal.
Colleetion of J. I'. Smith.
0
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PLATE LXXX.
TIWPICF.LTITES FRECHI

Hyatt and Smith (p. 59).

FIGs. 1, 2, 3. Natural size.
FIGs. 4, 5. Natural size.
FIGs. 6, 7, 8. Natural size.
FIG. 9. · Septa (X 3) of the same specimen.
Fws. 10, 11. An old specimen showing change of sculpture.
From Upper Triassic (zone of Tropites subbullatus), 3 miles east of Madison's ranch.
between Squaw Creek and Pit River, Shasta County, Cal. Collection of J. P. Smith,
PARAGANIDES CALIFORNICUS

Frcs. 12,
Fws. 15,
FIGs. 17,
Frcs.l9,

Hyatt and Smith (p. 78).

13, 14.. Shell (X 2) and septa ( X 4) of type speeimen.
16. Enlarged twice.
lR. Enlarged three times.
20, 21. ·Shell (X 6),and septa (X 12), adoleseent stage; diameter 3.5 mm.
From Upper Triassie (zone of '1 1ropites subbullatu.~), 3 miles east of Madison's ranch,
between Squaw Creek and Pit River, Shasta County, Cal. Collection of J.P. Smith.
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PLATE LXXXI.
ARGESTES l'ACIFJCUS

Fras. 1, 2, 8.

Hyatt and Smith (p. 75).

Shell (natural size) and se]Jta (X 2) of type

~pecimen.

Shell (X 8) and septa (X 4); diameter 11 mm.
FIGs. 7, 8, 9. Shell (X 5) and septa (X 6); diameter 5.34 mm.
From Upper Trias (zone of 1\·opites subbullatus ), :3 miles east of lVIa<iison's ·raneh,
between Squaw Creek and Pit River, Shasta County, Cai. Collection of .J. 1'.

Fws. 4, 5, 6.

Smith.
DIENERIA ARTHABEIU

FrGs.
Fws.
FIGs.
Frcs.
Fws.
Fws.

Hyatt and Smith (p. lOH).

10, 11. Enlarge!l t1Yice; diameter 10 mm.
1!!, 13, 14. Adoks('ent stage (X 3); diameter 7 mm.
15-18. Shell (X 6), Sl'pta (X 8), A mbite.q stage; diameter 3.6 mrn.
19, 20. Larval stage (X 8); diameter 2.52 mm.
21, 22, 23. Larval stage (X 10); diameter 1.64 mm.
24, 25. Larval stage (X 20); diameter 0.66 mm.
From Upper Trias (zone of 1!tupitl;s 8".tbhullatu.1), :3 miles east of Madison's ranch,
between 8<pmw Creek and Pit Hiver, 8hasta County, Cal. Collection of J. P.
Smith.
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PLATE LXXXII.
TIROLITEs (METATIROLITES) FOLIAOEUS

FIGs.
Frm.;.
FIGs.
Frcs.

1,
3,
5,
9,

2. Enlarged twice; diameter 19.5 mm.
4. Enlarged twiee; diameter 17 mm.
6, 7, 8. Shell ( X 2) and septa (X 4); diameter 13 nun.
10. Enlarged twice.
From Upper Triassic (zone of 'l'ropites ,,ubbullatus), 3 miles east of Madison's raneh,
between Squaw Creek aiHl Pit River, S~asta County, Cal. Colleetion of J. P. Smith.
CALIFORNITES MERRIAMI

Fms.
FIGs.
F1t1s.
Fms.

Dittmar (p. 160).

11,
15,
18,
21,

12,
16,
19,
22,

Hyatt and Smith (p. ltlO).

13, 14. Shell (natural size) and septa (X 4).
17. Natural size.
20. Adoleseent stage (X 2); diameter 10 rnm.
23. Larval stage (X 4); diameter 4.5 mm.
From Upper Triassic (zone of Tropites subbullatu.s), 3 miles Past. of Madison's ranch,
between Squ~w Creek and .Pit River, Shasta County, Cal. Collection of .J.P. Smith.
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PLATE LXXXIII.
ARPADITES GAnm

Hyatt and Smith (p. 175).

FIGR. 1, 2, :l.

En<! of adolescent stage, shell (X 3) and

FIGs. 4, 5, 6.

Dinar£!~:,,

~epta

(X 6); diameter \1..5 mm.

stage (X 5); diameter 4.6 mm.

Frcs. 7, 8, 9, 10.

Dinarites stage, shell (X .'i) and septa (X 10); diameter :-!.46 mm.

Fws. 11, 12, 1:-J.

Tirolites stage (X 10); diameter 2.19 nu11.

From UppPr Triassic (zone of Tropites wulntlli11Hs), 3 mileR eaHt of Madison's ranch,
between Squaw Creek and Pit River, Shasta County, Cal. Collection of .J. P. Smith.
CLIONITES ·(NEANTTES) CALtJ<'OHNlCUS

Fws. 14, Hi, 16.

Natural size.

Fras. 17; 18, and 18a.
.FIGS.

19, 20, 21.

Hyatt and Smith (p. 190).

Cul{(orn-ites stage (X

Californites stage (X 2),

10.

adoles!~ent;

diameter 1:l mm.

FIGs. 22, 28, 24.

Tir·otites stage (X 4), adolescent; diameter 6 mm.

Fws. 25, 25, 27.

TiroWes stage (X 5); diameter 4.5 mm.

From Upper Triassie (zone of Trop-ites suhbullatns, :3 miles east of Madison's ranch,
between Squaw Creek aml Pit River, Shasta County, Cal.
382

Collection of J. P. Smith.
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PLATE

LXXXIV .

HEDENSTR(El\IIA KossMAn

Fw. 1.
Fw. 2.
Fws . .3,
FrG. 6.
Fw. 7.
FIGs. 8,

Hyatt and Smith (p. 101).

Side view of an adult specimen.
Septa (X 2) ·of the abo,-e specimen.
4, 5.. Adoleseent stage (X 2); diameter 2:~ rnm.
Septa (X 3) of the above specimen.
Septa (X 3) of another specimen; diameter 20 mm:
9, 10. End of larval stage (X 6); diameter 5.5 mm.
From Lower Triassic ( Meekoceras beds), Wood Canyon, Aspen Ridge, 9 miles east of
Soda Springs, Idaho. Collection of United States National Museum ..
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PLATE LXXXV.
UssuRIA WAAGENI

Hyatt.and Smith (p. 90.)

Fws. 1, 2, 3. Left side, front, and rear views (X 3), transition from
diameter 11 mm.

Dimorphocem.~

to Thalassoceras;

FIG. 4. Septa (X 4) of the same.
Fws ..5, 6, 7. Right side, front, and rear views (X 6), Dimorphoceras stage; diameter 5.5 nun.
FIG. 8. Septa (X 10) of the same.
From Lower Triassic (Meekoceras beds), Wood Canyon, Aspen Ridge, 9 mileo east of
Soda Springs, Idaho. Collection of United States National Museum.
FIG. 9. Septa of Tlwla.~soceras Phillipsi Gemmellaro (for comparison), copied from Leth::ea Pahcozoica,
B<l. 2, Lieferung 3, fig. 8.
FIG. 10. Septa of Thalassoceras Germnellaroi Karpinsky (for comparison), copied from A. Karpinsky,

Ammoneen der Artinsk Stufe, Pl. IV, fig. 3c.
FIG. 11. Septa of Dimorphoceras atratwn Goldfuss (for comparison), copied from F. Frech, Lcth::ea
Palxozoica, Bd. 2,. Lieferung, 2, Pl. 46b, fig. 11 b.
FIG. 12. Septa of Dimorphoceras Gilbertsoni Phillips (for comparison), copied from Foord and Crick,
Catal. Fossil Cephalopoda, British Museum, pt. 3, p. 221, fig. 105.
FIG. 13. Septa of Ussuria Iwanowi Diener (for comparison), copied from C. Diener, Triadisehe Cephalopodenfaunen der ostsibil'ischcn Kiistenprovinz: Mem. Com. geol., St.-Petersbourg, vol. 14,
No. 3, 1895, Pl. III, fig. 5.
CoRDITLFJRITES ANGULATUS

FIGS. 14,
Fw. 16..
FIGs. 17,
Fm. 20.

Hyatt and Smith (p. 110).

15. Adolescent stage (X 3); diameter 15 mm.
Septa (X 4) of the above specimen.
18, 19. Larval stage (X 8); diameter 6.5 mm.
Septa (X 12) of the same specimen.
From Lower Triassic (l\'Ieekoceras beds), "\Vood Canyon, A:-pen Ridge, 9 miles east of
Soda Springs, Idaho, Collection of United States National.Museuw.
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USSURIA WAAGENI, THALASSOCERAS PHILLIPS! , T. GEMMELLAROI, DIMORPHOCERAS ATRATUM,
D. GILBERTSON!, USSURIA IWANOWI , CORDILLERITES ANGULATUS.
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